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Q3.

Part (i) was less well answered with few candidates being able to explain why a new mixture was
evaporated rather than the original mixture from the titration. In part (ii) the majority were able
to correctly calculate the percentage yield of potassium chloride to gain both mark points,
although only the best candidates were able to suggest a reason why the actual yield was
greater than the theoretical yield, with many just giving the opposite of why the yield can be
lower rather than thinking through the question and scenarios that might lead to the yield being
higher. A good proportion were able to calculate the atom economy in the last part of question 4
to gain the full four marks available. In some cases, candidates scored just 3 marks as they had
a misconception of the meaning of decimal place and gave an answer of 80 rather than 80.5.

Q4.

Less than half of the candidates scored any marks on this question. Very few seemed to
understand the idea that zinc chloride is soluble and zinc carbonate is not, but some scored this
mark.

Q5.

Half the candidates wrote a correct balanced half equation which was pleasing to see, as in the
past this has normally the preserve of the top students. The main errors seen were where the
equation was reversed or not balanced.

When sodium sulfate solution is electrolysed, using inert electrodes, hydrogen is
formed at the cathode.

Write the half equation for the formation of hydrogen gas, H,, from hydrogen ions, H'.
(2)

. H Wt 2‘?{44 A

Results Plus: Examiner Comments

his half equation contained the correct species but in the wrong places - the equation is back to
front. The first point was not scored and there was no mark for balancing an incorrect equation.

STEMUP.CO.UK


https://stemup.co.uk

When sodium sulfate solution is electrolysed, using inert electrodes, hydrogen is
formed at the cathode.

Write the half equation for the formation of hydrogen gas, H,, from hydrogen ions, H'.
(2)

Results Plus: Examiner Comments

he mark scheme has the first point the correct species in their place and the second point is for
the balancing of those species. Unfortunately this candidate had chosen to use '-2 e-' on the left
hand side instead of '+ 2e-' which meant the first mark could not be awarded. Had the left side
contained '+2 e-', the second point could have been awarded as the half equation was not
balanced.

Results Plus: Examiner Tip

In half equations, balancing of the charges is also needed.

Q6.
aii

Candidates performed well in this question, with many giving good descriptions of more than
one process which have caused the percentage of carbon dioxide to decrease. Many stating
dissolution of carbon dioxide into the oceans and the increase of plants which removed carbon
dioxide.
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Results Plus: Examiner Comments

A very good answer, which explains more than one process that has caused the percentage of
carbon dioxide to decrease.
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alll

Candidates did not perform so well in this question, many gave quite vague answers and a large
proportion were confused between processes and stated that these gases were involved in the
ozone layer.
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Results Plus: Examiner Comments

he question asks about how the gases keep the Earth warm, this answer does not relate to the
heat provided by the sun, just rays which is insufficient to get the mark.

| Tuy gd  Stuck in fle  0zome oy |

Results Plus: Examiner Comments

Many candidates incorrectly referred to the ozone layer and scored no marks.

In general candidates performed well in this question. However many lost marks as they referred
to a blown out splint instead of a glowing splint. A 'blown out' splint would not relight.

Qu(: o Glow SPINE. m
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Results Plus: Examiner Comments

his is an example of a very common mistake, the candidate has stated that the splint has been
blown out, if the splint has been blown out, it will not relight if it was placed in a test tube of
oxygen and so the whole response gains no credit.

Results Plus: Examiner Tip

Scientific terms are important, ensure the correct terms are used as using less scientific terms
can lead to answers that are inadequate as the science behind them would no longer be correct.

(o]

Candidates did not perform well in this question, many just re-stated the question. They simply
stated that the magnesium reacts with oxygen to form magnesium oxide. There was also
evidence of some fundamental misunderstandings such as the magnesium oxide condensing or
water vapour being produced, condensed and therefore increasing the water level.
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Results Plus: Examiner Comments

A rare correct answer, although the first part restates some of the question, it goes on to gain
both marks for the removal of oxygen and the water rising to fill the space.

Results Plus: Examiner Tip

Ensure that when answering the question, the answer does not just restate information that is
given in the question, as anything given in the question will not be given credit in the answer.

T WML Lt O YA et
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Many candidates thought that water was produced from the reaction and so the water level rose
as there was more water present in the bell jar.

cii
This question was generally well answered.

B S = mm . oo -21=19

10008 .~ 19 = A2 1ot

volume of gas = .%qu .. €m?

Results Plus: Examiner Comments

his candidate has correctly calculated the remaining gases present, but then could not
complete the next step so just scored the first marking point.

Results Plus: Examiner Tip

Ensure that when answering calculation questions all your working is given.

Marks are awarded for chemistry not for using the calculator so if the working is correct but it
written down incorrectly by mistake then credit can still be awarded.

This question was generally well answered, with many candidates being able to give the name of
the salt formed as magnesium sulphate.

Q7. No Examiner's Report available for this question

Q8.

Part (i) proved quite difficult with many thinking that litmus paper could be used to measure pH.
Part (ii) was better attempted with many candidates scoring. Many knew that the pH would
increase until the pH was above 7, some showed the understanding that the hydroxide ions
react with the hydrogen ions, but only the best scored the fourth marking point showing an
understanding that the concentration of hydrogen ions was reduced. Where candidates lost
marks it was often that they thought that the pH decreased. Many candidates copied that the
magnesium hydroxide was in excess from the stem of the question, this gained no credit.

STEMUP.CO.UK


https://stemup.co.uk

Qo. No Examiner's Report available for this question

Q10.
(i)
This question was well answered on the whole with most responses scoring the 1 mark available.

The majority of responses correctly gave the correct number of ions in the formula Al,O3, namely
five.

In many incorrect responses, 2 was the given number, suggesting that candidates were giving
the number of different elements in the formula rather than number of ions.

In a few cases, candidates had misinterpreted the question and had correctly calculated the
formula mass for aluminium oxide.

(ii)

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

Many candidates gave both correct balancing numbers, 4 and 3 respectively, in the spaces of
the balanced equation provided. This is an equation commonly seen in this area of the
specification and appeared to be well understood by candidates.

Q11. No Examiner's Report available for this question
Q12. No Examiner's Report available for this question
Q13.

ai

Candidates seem to have a good understanding of what is meant by electrolysis. The majority of
candidates knew that it is a process that requires electricity and some knew that a d.c. supply
was used. However many candidates are still stating that it is the process of separating
compounds, which is not sufficient as a response and does not score the second marking point.
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Results Plus: Examiner Comments

A perfect answer including the decomposition of a compound and using direct current.
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Results Plus: Examiner Comments

Many candidates are still stating that it is the process of separating compounds, which is not
sufficient as a response and does not score the first marking point.

Results Plus: Examiner Tip
When thinking about electrolysis remember
electro- electricity

lysis- splitting.

ail
This question was answered well by the majority of candidates with most being able to state that

litmus paper bleaches. Although many candidates are not stating that the litmus is blue and that
it is best when damp, marks were not lost for omitting these details.

Results Plus: Examiner Comments

Whilst this candidate has not stated to use blue litmus the first marking point is still scored for
litmus, they then state that the litmus turns red and is then bleached, so is awarded full marks
overall.
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Results Plus: Examiner Comments

A perfect answer, fully describing how damp blue litmus paper turns red then is bleached white.

uang o demp litrmuus paper  shaoudd
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Results Plus: Examiner Comments
his candidate knows that damp litmus should be used so gains the first marking point.

However, they have then not given sufficient detail of the colour change to be able to gain the
second marking point.

Results Plus: Examiner Tip

If a colour change is occurring that you need to describe, always give the starting colour and the
end colour of whatever substance is used.

alll

Candidates found this question very difficult and only the best candidates scored the mark here.

Ngedre_

Results Plus: Examiner Comments

his candidate has not given the complete name of the compound, just the name of one of the

atoms that is present.
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Results Plus: Examiner Comments

his candidate has recognised that a polymer is present but has not given the correct name of
the compound.

Results Plus: Examiner Tip

When naming a compound ensure that all parts of the structure are accounted for

poly- to show that it is a polymer
chloro- it contains chlorine
eth- from ethane

ene- as it formed a polymer from its double bond.

Many candidates did not score here. Candidates that did not get the mark, did so as they
thought that a gas was produced and so the mass decreased. They did not read the question
fully and did not take on board that no gases were produced in the reaction and that a bung was
in the top of the apparatus. There was also evidence of some fundamental misunderstandings
such as the magnesium oxide condensing or water vapour being produced, condensed and
therefore increasing the water level.

1L Wwin Stowm e Soume

Results Plus: Examiner Comments

Fine, scores one mark.

nNowld. be ligher because some IS.. NOKH. Q. gas.

Results Plus: Examiner Comments

he candidate has not read the question and realised that no gas has been made or seen that
there was a bung on top of the conical flask.

Results Plus: Examiner Tip
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Check that you read the question fully. When practicals are being discussed ensure that you are
clear as to what the reactants and the products are.

Candidates showed that they could write equations and many scored here. However candidates
that had not learnt the formulae of the common laboratory acids did not score here.

ANG, + HCL —> A, CI+bHNO,

Results Plus: Examiner Comments

Fine, 2 marks awarded.

Results Plus: Examiner Comments

Whilst the reactants side of the equation was correct for one mark, this candidate could not
recall the formulae of nitric acid, the only other product in the reaction.

Results Plus: Examiner Tip

It is important that candidates can recall the formulae of common laboratory compounds used in
the specification such as hydrochloric acid and nitric acid.

Q14.

Many candidates recognised that the pH should rise or increase when the concentration
decreased but did not say by how much.

Q15.
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(ii) Not well answered overall, with some candidates discussing ideas of reactivity to explain
why hydrogen forms rather than sodium at the cathode - not answering what had been asked in
the question.

Q1l6. No Examiner's Report available for this question
Q1l7. No Examiner's Report available for this question
Q18. No Examiner's Report available for this question
Q1l109. No Examiner's Report available for this question
Q20. No Examiner's Report available for this question
Q21.

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
Whazszonm The Copper Lond fen. the unpurt
_copper_anoc oue, teleased ot the copper
_SUlpate. solaon. The unpunbien 0epesie
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PeOKer. The pare Copper Lonh Qxyack tothe.
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Choouged. The. umpure Copper. node wul .
Corenne. U, MAORS. (LD mebm (oSS OF
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-oecwsr) (quin. Cf. fedkrons). Thin wwke .
Lane .0 pUare. cepper coaonoile .

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)
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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 impure

copper anode

copper sulfate
solution

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

Q22.
(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

dem posiaon.
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Results Plus: Examiner Comments

A rephrasing of the question is not creditworthy.

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.

(2)
When a4 lowrtiny  Splink i3 afphed . Elere s AL

S-;urghj fep — the  \ndgdrugea  (r lgmdted.

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

ry to spell words correctly!

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

(2)

The Murlg SPlunt. W00 ouk..

Results Plus: Examiner Comments

he candidate has not learnt the gas tests.

——————————————————————1
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Results Plus: Examiner Tip

ests are an important part of Chemistry and often feature in exam papers.

Q23.

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.

Q24.
(a) (ii)

The high melting point of sodium chloride was well explained by large numbers of candidates
with many scoring full marks. The majority of incorrect answers were in terms of molecules, or
intermolecular forces. Marks were usually achieved by reference to strong (ionic) bonds and a lot
of energy being needed to break them. However even strong candidates rarely mentioned the
attraction between oppositely charged ions.

(ii) Sodium chloride has a melting point of 801 *C.

Explain why the melting point of sodium chloride is high.
(2)

Sodion. TUANR 6 QR oL Canepand. Wi Maons, o\
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Results Plus: Examiner Comments

A typical way in which both marks were gained.

(ii) Sodium chloride has a melting point of 801 °C.

Explain why the melting point of sodium chloride is high.
(2)
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Results Plus: Examiner Comments

Candidate gains one mark for correctly mentioning the strong electrostatic forces of attraction
but like many others did not refer to them being between oppositely charged ions and so did not
gain the second mark.

a) (i

Strong candidates knew this test and gave a perfect answer. A few lost the first mark for failing
to add nitric acid or adding hydrochloric acid instead. Some added the nitric acid and failed to
mention silver nitrate so also lost out on the precipitate mark. Some candidates attempted an
alternative method of determining if a chloride was present. Of these some gained a mark for
mentioning electrolysis but then took it no further. Surprisingly, many candidates thought you
could test for chloride ions using a flame test.

(iil) Describe how you would test for the presence of chloride ions in a solution of
sodium chloride.
(3)
Clane . test wenld  Shev chioride ions

PSS 1] L.

Results Plus: Examiner Comments

his sort of answer was surprisingly seen quite often.

(iii) Describe how you would test for the presence of chloride ions in a solution of
sodium chloride.
(3]
Todest. prr daloride (o, A fad _ dops of. dilate hydeodaderic
acid s added . 4o, twe dedivm chbeide Solation. and iy shaken. Then o
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Results Plus: Examiner Comments

Like quite a few others, this candidate incorrectly used hydrochloric acid (others simply said use
an acid) but was able to score the other marks available.

It was pleasing to see good attempts being made in this free response question with over half of
the candidates producing an answer worthy of level 2 or 3. A good understanding of the
formation of magnesium oxide was demonstrated by many candidates with the transfer of
electrons from magnesium to oxygen being well described, though fewer candidates could
provide the correct formulae of the two ions formed. Surprisingly, significant numbers tried to
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explain the formation of magnesium oxide in terms of covalent bonding even though they were
told in the question that magnesium oxide was an ionic compound. The structure of solid
magnesium oxide often received scant treatment, and this was the major reason for not
achieving level 3. Some candidates did refer to a lattice structure but often did not mention
electrostatic attraction between the oppositely charged ions. Some candidates correctly
described properties of magnesium oxide but such answers were not answering the question and
so did not gain credit.

r '
*(b) Magnesium has an electronic configuration of 2.8.2.
Oxygen has an electronic configuration of 2.6

Explain, in terms of their electronic configurations, how magnesium and oxygen
atoms react to form the ionic compound magnesium oxide, MgQ, and include a
description of the structure of solid magnesium oxide.

(6)
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Results Plus: Examiner Comments

A decent description of the formation of the ions and the charges on them are shown but no
reference to the structure of magnesium oxide so this was a level 2 answer and given four
marks.
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*(b) Magnesium has an electronic configuration of 2.8.2,
Oxygen has an electronic configuration of 2.6.

Explain, in terms of their electronic configurations, how magnesium and oxygen
atoms react to form the ionic compound magnesium oxide, MgO, and include a
description of the structure of solid magnesium oxide.

&)
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Results Plus: Examiner Comments

Regrettably even though the candidate has written quite a lot they have not described the ion
formation and despite saying it is an ionic compound have then contradicted themself by saying
the structure is simple molecular covalent. Hence there is nothing creditworthy here.

Q25.
(b) (ii)

The majority of candidates did not appreciate that carbon dioxide is produced when dilute
hydrochloric acid is added to potassium carbonate. Most students therefore described the test
for hydrogen and occasionally the test for oxygen.

Of those who did identify the gas as being carbon dioxide a significant number described a lit
splint being extinguished as a viable test for carbon dioxide.

(i) When dilute hydrochloric acid is added to potassium carbonate, a gas is evolved.

Describe the test for this gas.
(2)

ke S 20A . shold ke X pofpeg  suend.
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Results Plus: Examiner Comments

An all too common answer suggesting a test for hydrogen.

(Ii) When dilute hydrochloric acid is added to potassium@a/te/,ﬁbas is evolved.
Describe the test for this gas.

(2)

ofe s oresewt) | inewaetee wallurny

An example of a very good response.

Q26.

Most candidates could recall 'hydrogen’, as being the correct gas from the 'pop' test, to score the
1 mark available.

Q27.

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.

STEMUP.CO.UK
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(b) Magnesium carbonate, MgCO,, can be reacted with dilute sulfuric acid, H,S0,, to '
form magnesium sulfate, water and carbon dioxide,

Write the balanced equation for this reaction.
(2)

Mgy COs.  + HeS0q = NS0 * He O + COa

n'ﬁ o - [
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Results Plus: Examiner Comments

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

{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.
_ AMge0y + HaO 1 CO;,
;ﬂg[Uﬁ ‘f’lH;c:»Uqr —rs_ gres 7%

(2)

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.

Q28.

(b)

This question was very poorly answered. Most candidates struggled with writing the ionic
equation for neutralisation. It was apparent that very few candidates knew what is meant by an
ionic equation, let alone how to write one.

Many wrote the full symbol equation, and in few cases, word equation. Some candidates were

able to score 1 mark for the inclusion of the spectator ions, sodium and chloride ions, on both
sides of the equation.

(c)

Although there were many correct responses seen by examiners, typically for '‘phenolphthalein’
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or 'methyl orange' coupled with their correct colour changes, many candidates incorrectly
suggested indicator paper or 'universal indicator' as a suitable indicator. Centres need to stress
to candidates that universal indicator solution is not acceptable for titrations.

Common errors were noted by examiners: extremely poor spelling, particularly for
phenolphthalein, such that it was not phonetic and could not score. Occasionally, where a
correct indicator had gained credit, the mark for the colour change was not scored, since the
change was the incorrect way round or 'clear' was incorrectly used instead of 'colourless' when
referring to phenolphthalein.

ihe hycglf‘ochlarlﬁ acid Is added from a burette to the sodium hydroxide selution in
a conical flask.
At'the end point the indicator changes colour.

(i) Give the name of a suitable indicator to use in this titration.
(1

(i) State the colour change for this indicator at the end point.
(1)

Results Plus: Examiner Comments

his response mentions '‘phenolphthalein' which scored 1 mark for part (i). Unfortunately, the
second marking point (pink to colourless) for part (ii) was not awarded, since 'clear’ is not
equivalent to colourless.

Results Plus: Examiner Tip

his is a commonly asked question. It is worthwhile learning key indicators and their correct
corresponding colour changes. Remember, universal indicator solution should never be used as
an indicator for titration experiments.

The hydrochloric acid is added from a burette to the sodium hydroxide solution in
a conical flask,
At the end point the indicator changes colour.

iy Give the name of a suitable indicator to use in this titration.

(1)

(i) State the colour change for this indicator at the end point.
{1)

from Ca\lm R 1 I B'nh— .
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Results Plus: Examiner Comments

his response scored 1 mark only for correct indicator (and spelled correctly) in part (i), but the
colour change is the wrong way round, so the second marking point was not scored.

(d)

The majority of candidates correctly calculated the correct concentration for the 2 marks
available, or at least 1 mark for correctly calculating the Relative Formula Mass for sodium
hydroxide. Commonly seen errors included: dividing the Relative Formula Mass (40 g) by the
mass (20 g), namely 40/20, as opposed to the other way round, 20/40. Some calculated the
mass concentration, 20 g dm™3, which gained 1 mark only.

(e)

Examiners were impressed by the high quality of responses seen, many scoring the full 3 marks
available. It was evident that many candidates were able to use the formulae for calculating
moles and concentrations competently. Occasionally, candidates inverted arithmetic or lost
marks with powers of ten errors, so were limited to 1 or 2 marks. A few answers gained credit for
clearly stating that the reactants were in a ratio 1:1.

(&) In another experiment, a titration was carried out.
25.0 em’® of 1.50 mol dm sodium hydroxide solutian, NaOH, was titrated with
hydrachloric acid.
The volume of the hydrochloric acid required to neutralise the sodium hydroxide
solution was 30.0 cm®,

Calculate the concentration of the hydrochloric acid, HC, in mol dm2,

HCl + MaOH — NaCl + H:D
(3)

Formula

concentration = J . 25 e mol dm?

Results Plus: Examiner Comments

STEMUP.CO.UK


https://stemup.co.uk

A typical example of a fully correct response, 3 marks. This candidate has used the correct
formula triangle and shown all the quantities in a table (correctly calculated the number of moles
of sodium hydroxide, and recognised that the reaction is in a 1:1 ratio, and has then calculated
the concentration of the hydrochloric acid).

Q209.
(i)
Candidates found it quite hard to name barium sulfate as the precipitate formed.

{il} Give the name of the white precipitate formed by the reaction of
barium chloride solution with dilute sulfuric acid.

L eortuum swaph ke preciolkode

Results Plus: Examiner Comments

he correct answer that scored the mark.

(i) Give the name of the white precipitate formed by the reaction of
barium chloride solution with dilute sulfuric acid.
(1)

Results Plus: Examiner Comments

A common error seen was to simply state barium as the white precipitate formed.

(i) Give the name of the white precipitate formed by the reaction of
barium chloride solution with dilute sulfuric acid.
’ (1)

Results Plus: Examiner Comments
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In some cases candidates gave 'barium sulfide' or were too vague with their answer and just
stated salt.

Q30.

Many answers scored one mark for water which just needed to be transposed (although a
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 Sk + . blker
oxide acid

_(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 nitric . MAa9ned Y s = )X ".'ff}* =4
oxide acid A, t ﬂ-u_ﬁ
_(Total for Question 1 = 9 marks)

Results Plus: Examiner Comments
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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.

Q31. No Examiner's Report available for this question

Q32.

(a)

Many candidates were able to state that another effect of hydrochloric acid in the stomach was
to kill bacteria. However many candidates did not read the question correctly and just repeated
the stem in their answer.

3 Hydrochloric acid is present in the stomach to help digestion.

(a) State another effect hydrochloric acid has in the stomach,

ookl goy ool 1a Hat, Saomach L

Results Plus: Examiner Comments

correct answer for 1 mark.

3 Hydrochloric acid is present in the stomach to help digestion.

(a) State another effect hydrochloric acid has in the stomach.

_to. lerea help brear uP . focd. L0 tNE aigdf‘ad ........
B

Results Plus: Examiner Comments

he question stem states that hydrochloric acid is present in the stomach to help digestion. This
learner has then simply repeated the stem of the question and so cannot gain any credit.
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Results Plus: Examiner Tip

When you have written your answer it is good practice to re-read the question along with your
answer to check that you have answered the question that has been posed and that you have
not repeated the stem of the question.

Q33.

Many candidates were able to score some credit on this question, however few could give a
complete description of this basic practical to gain all three of the available marks.

Excess solid nickel carbonate is added to dilute sulfuric acid in a beaker.

nickel sulfuric nickel carbon

carbonate acid 7 sulfate dioxide * Water
Nickel sulfate is formed in solution. HA Oty
Describe how a sample of pure, dry nickel sulfate crystals can be_obtained from the

mixture of nickel sulfate solution and excess solid nickel carbonate in the beaker.
(3)

r\'lcket suleate crystcw can be OthLLHE‘G from
10 8 4op OF O beCLKEr _CLOQ._.’E! frey .m,p&r.. maed wh
the Cloth- the mirtu® s poultlinto Hhe funnel,wnere.
He ¢ [ter pa.per QUOW, the SmoUl solwition bquick
MotecuUde) s EMough, wWniCh A he coULstent n the
SEOLREY - ’r but the Mmckel

Of Nickel  SVIFOLE LryStolls aue

SuleOxre large to go through mﬁfrlfﬁl’
anantel  popey S collett hthe
COrboNALE - FUNNRL, MDA to &2

coUertecl/ obtouned -

Results Plus: Examiner Comments

Many answers had no filtration at all. Others filtered but thought that this would filter out nickel
sulfate crystals. In this example, although filtering is mentioned, because nickel sulfate is the
residue this cannot score. They are filtering the crystals from a solution which is incorrect and so
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scored no marks.

Excess solid nickel carbonate is added to dilute sulfuric acid in 2 beaker.

nickel sulfuric nickel carbon
carbonate acid ' sulfate dioxide + water

Nickel sulfate is formed in solution,

Describe how a sample of pure, dry nickel sulfate crystals can be obtained from the
mixture of nickel sulfate solution and excess solid nickel carbonate in the beaker.

oML ORE. YRE. EXED  SuEuNe . aich ANd
GOM YO peaxel Mmuduse . TN OhON (S neede@
ond N Miahon nal Nad
ko Hho  Cowgl 0N ‘-\~h€,ﬁ _______ }_eaut g
A oum. ploce €or e c;\rg
LSulbale. CNJ-SMLLS#Q%Q: m.

Results Plus: Examiner Comments

In some cases, candidates started by describing an alternative method of making the nickel

sulfate solution and therefore scored a maximum of 1 mark. In this example, the candidate

scored 1 mark for showing an understanding that the solution should be left in a warm place for
the crystals to form.
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Excess solid nickel carbonate is added to dilute sulfuric acid in a beaker.

nickel sulfuric nickel carbon

. o +
carbonate acid 7 sulfate dioxide water

Mickel sulfate is formed in solution.

Describe how a sample of pure, dry nickel sulfate crystals can be obtained from the
mixture of nickel sulfate solution and excess solid nickel carbonate in the beaker.
(3}

FAdvoha + UTJEIIHI.[!.DGJLOH L RN e ixbure of
Oteked  Sudpate  SHuhon - excess  soliel  nicked
lotnake D0 belkl . Tha  nsolubL-

o gnw‘l-j

OLLUIR,  #wen  Yahe O wgod A (Bwe o

ond  ond  (xials  agpeas

ot Pore  awtkel gudfalte.

ool oS Ly ek oYY F cooed
Qowiny[dnporahon ks (orses

Results Plus: Examiner Comments

A good answer that scored all three marks.

Q34.

This was generally well-answered, but the lack of filtration as the first step restricted many
candidates to two marks. Most went on to heat the solution, but often there was detail missing
as to how dry crystals would be obtained.Some thought that after filtration, the nickel sulfate
would be found on the filter and so described how that should be dried. The weaker students
tended to describe the addition of the nickel carbonate to the sulfuric acid before a mention of
crystallisation. A few answers included fractional distillation as the first step.
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Excess solid nickel carbonate is added to dilute sulfuric acid in a beaker.

nickel . sulfuric o nickel + carbon

carbonate acid sulfate dioxide + water

Nickel sulfate is formed in solution.

Describe how a sample of pure, dry nickel sulfate crystals can be obtained from the
. mixture of nickel sulfate solution and excess solid nickel carbonate in the beaker.
(3)
MW
- BT YO WO, IARLAMLSCUIMAR. NOE FAS SOMINON uiing 0 ounsn

- DUINAL 10 QA0 DAy WO ED WOPATOAL, FIOM ke SOUMON. . .
* FIrshug, \JOu WOUSQ LAY Oduauy Hne axCRys SONLE N CKIL COIDONOKE.. ,

Aoy Hne rRIEGE HAL SOUUHAN W 0 AryANg. Supooug.

Results Plus: Examiner Comments

By carefully wording the answer the candidate did score the 1% mark for 'Firstly you would filter

....". 'Next you would heat the solution ...' scored the 2" mark. The final line scored the 3" mark
for leaving it in a warm place - the drying cupboard.

3 marks overall

Excess solid nickel carbonate is added to dilute sulfuric acid in a beaker.

nickel sulfuric nickel carbon

carbonate T acid = sulfate dioxide + water

Mickel sulfate is formed in solution.
Describe how a sample of pure, dry nickel sulfate crystals can be obtained from the

mixture of nickel sulfate solution and excess solid nickel carbonate in the beaker.
(3)

mmhvﬁffmman{id}fhh

Results Plus: Examiner Comments

he filtering and heating steps are the wrong way around so 1 mark only was scored.

e e — —
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Results Plus: Examiner Tip

Practice answering questions that involve practical work. Organise your thoughts into a logical
order before starting to write your answer.

Q35.

(b)

This question had a good response, with many candidates able to state the name of a suitable

indicator for the first marking point, typically for 'universal indicator', ‘phenolphthalein', 'methyl
orange' or '(red/blue) litmus'. The second marking point, for the correct colour in acid, was less
frequently scored.

Common errors were noted by examiners: poor spelling, particularly for phenolphthalein, such as
it was often not phonetically spelt and could not score. Occasionally, where a correct indicator
gained credit, the mark for the colour in acid was not scored, since candidates incorrectly gave
the colour for the indicator in an alkaline or neutral solution.

Also, when 'phenolphthalein' was given as a correct indicator, 'clear’ was incorrectly referred to
instead of 'colourless' as the colour in acid.

(b) An indicator can be used to show that ethanoic acid is acidic.

Give the name of an indicator that can be used and state its colour in the acid.

indicator P}\ﬁﬂbp}]{: h(}l('}i N B o

colour in acid CO\OU(]f,'i‘;} e

(2)

Results Plus: Examiner Comments

In this response, a correct indicator, namely 'phenolphthalein' and the correct colour in acid,
namely 'colourless' have been given, so it scored 2 marks. The misspelling of phenolphthalein is
a minor error, since it is still easily recognisable.

(b) An indicator can be used to show that ethanoic acid is acidic.

Give the name of an indicatar that can be used and state its colour in the acid.

indicator \Jr\,\\!m&u&\ \N}K(m
colour in acid ... @\.}JQ\%
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Results Plus: Examiner Comments

his response scored 1 mark only for stating a correct indicator, namely 'Universal Indicator'.
he colour given for Universal Indicator in acid, 'purple' is incorrect, so the second mark was not
scored.

Results Plus: Examiner Tip

his is a commonly asked question. It is worthwhile learning commonly used indicators and their
corresponding colour changes in preparation for the examination.

Most candidates were able to identify 'oxygen' as the correct gas.
(c) (ii)

Most candidates were able to identify 'hydrogen' as the correct gas, from result of the pop test
given in the question. Occasionally, the gas was confused with carbon dioxide.

(c) (iii)

Most candidates were able to identify 'carbon dioxide' as the correct gas formed between an
acid and a carbonate.

(d)

Many candidates were able to score at least 1 of the 2 marks available, mainly for writing out the
correct reactants on the Left Hand Side. Despite having been given so much information in the
stem of the question, namely all the names of the reactants and products, many candidates
either omitted one of the products or commonly added 'ester' to the products side, not
recognising the fact that 'ethyl ethanoate' is the ester. Some candidates misread the question
and attempted to give a balanced equation, but frequently could only recall the formula for
water.

(d) Ethanoic acid is reacted with ethanol to produce an ester, ethyl ethanoate, and
water.

Write the word equation for this reaction.

Flhunoie anid + Mang T estec fB’(LJ?LE,Ummta,FWbr

Results Plus: Examiner Comments

his was a commonly seen response and scored 1 mark only for correctly showing the reactants.
On the products side, the word 'ester' has been included, so the mark for the correct products
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has not been scored.

Q36.
(a) (ii)

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

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

_H

H H

/ /
hn—-—C—C-C

I | NN
H H H

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

Remember that hydrogen atoms only form 1 bond.

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

e H H
i ] ]
H-C -~ & =c¢
| \ 1
, ]
H : H
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Results Plus: Examiner Comments

his candidate knew that there should be three carbon atoms and one double bond, so scored 1
mark. However, there are too many hydrogen atoms on the central carbon atom.

Results Plus: Examiner Tip

Remember that carbon atoms only form 4 bonds.

(i} Draw the structure of a molecule of propene, showing all covalent bonds.
(2)
14
|' A
H-C— C = ¢
I ~H
I -

Results Plus: Examiner Comments

his was a clear, correct answer scoring two marks.

Results Plus: Examiner Tip

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

Learn that the prefixes of the names give the number of carbon atoms in the molecules.
meth- shows 1 carbon atom.

eth- shows 2 carbon atoms.

prop- shows 3 carbon atoms.

but- shows 4 carbon atoms.

Many candidates were able to describe one observation for the reaction between sodium
carbonate and dilute ethanoic acid, but far fewer could describe two observations. Some
candidates stated that carbon dioxide is produced but did not state what they would seeas a gas
is formed.
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(¢) (i) Describe what you would see when solid sodium carbonate is added to dilute
ethanoic acid.
(2)

+urn mudj- o

Results Plus: Examiner Comments

his candidate knows that a gas is formed but has not stated what they would seeduring the
reaction.

Results Plus: Examiner Tip

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

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

b vk bukorn plate aed bobbler comnen o Be

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

TL—M‘& wo nld be _J,‘r.zzr'/rj or Lubb[)::; s carbpn
dioxide i produced. The solid € sodiwm carbonebe ould
Adrolve iake . solubon

Results Plus: Examiner Comments

his is an excellent answer scoring both marks.

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

(i) When ethanoic acid reacts with ethanol, one of the products is the ester, ethyl
ethanoate.
Complete the balanced equation for this reaction.
. (2)
CHCOOH + CHoH » . M CaMg oM (02
CHOWVER B MpH £
e n: (Total for Question 2 = 8 marks)
" H
I

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

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

~00

Complete the balanced equation for this reaction.
(2)

CH,COOH + CHOH — .. &3 . CqU300H + Ho O

 —
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Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

Learn how to write the formula for an ester.

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

Complete the balanced equation for this reaction.

CH,COON_+ CHON - CH3{:CIJC1Q§) PR M.

(2)

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

Q37.
(i)

The majority were able to identify an indicator. Most gave phenolphthalein or methyl orange,
some gave litmus which was accepted.

Universal indicator solution is not a suitable indicator for an acid-alkali titration,

(i) Give the name of an indicator that is suitable for use in the titration of sodium
hydroxide solution with hydrochloric acid.

me.mq\csman
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Results Plus: Examiner Comments

A correct answer that scored the mark. In some cases, candidates wrote methane orange rather
than methyl orange and were not awarded credit.

Universal indicator solution is not a suitable indicator for an acid-alkali titration.

() Give the name of an indicator that is suitable for use in the titration of sodium

hydroxide solution with hydrochloric acid.
(1

A S et L NS POPRT

Results Plus: Examiner Comments

Litmus alone was allowed. However, those who gave litmus paper did not gain credit. Other
incorrect answers seen were benedicts solution and iodine.

Universal indicator solution is not a suitable indicator for an acid-alkali titration.

{i) Give the name of an indicator that is suitable for use In the titration of sodium
hydroxide solution with hydrochloric acid.
(1)

..phenohalein solabon

Results Plus: Examiner Comments

Candidates found it hard to recall the spelling for phenolphthalein but phonetic spellings were
accepted.

(i1)

Candidates found this question very hard. Few understood the need for a definite end point
when using an indicator for titrations.
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(i) Universal indicator goes through a series of gradual colour changes as the pH
changes in a solution.

Give a reason why universal indicator is not a suitable indicator to use in an
acid-alkali titration.

Results Plus: Examiner Comments

Many answers repeated the stem of the question which gained no credit.

Results Plus: Examiner Tip

Candidates should be taught not to repeat the stem of the question as no credit will be awarded
for this.

(i) Universal indicator goes through a series of gradual colour changes as the pH
changes in a solution.

Give a reason why universal indicator is not a suitable indicator to use in an
acid-alkali titration.
(1)

e NGO f;'-:@e{:.LEu;_...E.nr:,&_......p;:._Lm;._...Qg.m.....b.ﬁ. Loen l;x"E-ieO\ N

Results Plus: Examiner Comments

A good answer that scored the mark.

Q38. No Examiner's Report available for this question

Q39.
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It was pleasing to see some candidates score all three marks, often with quite a short, succinct
answer.

However many other candidates failed to appreciate the nature of the mixture and often thought
that simply heating the mixture would yield the pure barium sulfate. Some failed to score the
first mark due to inadequate descriptions of filtering - the use of filter paper and a (filter) funnel
was required. A significant number suggested the use of a separating funnel and others
suggested distillation.

Candidates quite often managed to score two marks but missed the third either by forgetting to
wash the sample or just stating 'dry it' without suggesting how.

(c) Barium nitrate solution is added to potassium sulfate solution in a beaker.
A white precipitate of barium sulfate forms in a mixture with potassium nitrate
solution.

Describe how you would obtain a pure, dry sample of barium sulfate from the
mixture in the beaker.

LK e fwa SOlube =< Solutors. teae.
s e Saluton e Th,q mSchub(_e 50.” S)\mbu Swfr

10 Che il PapSs  Cloon Yo Cold. ith, POTE. Lok
Dry fhe Salt by bongifon Ce Gk Pofes o

(3)

Results Plus: Examiner Comments

his is an example of an answer awarded all three marks.

Q40.

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
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.
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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

X +
oxide acid sulfate Yraer

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

magmsmw salubisn can ke . mode by teccking Mognessum.
oxele wrh didude Audric clicl

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 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)

Eep Saf vy OC/H Dee A 1ltEE bea
(letyr bl [fre CACRS [als  Gid dge
LCrt Liep [brf  pigioiisn Salare

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.

STEMUP.CO.UK


https://stemup.co.uk

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.
B (2)
L. l"‘"—.‘j e Mvxded. fogblhes  Dind. 3t hes

heaked .. ouck . Lilrad .

Results Plus: Examiner Comments

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

Q41.

The responses were variable in terms of the quality of descriptions of the stages for the
preparation of dry crystals of a soluble salt, namely ammonium sulfate. Most of the marks
gained were from detailed descriptions from Stage 2. Only a minority of those responses scoring
Level 2 or above made reference to Stage 3. Examiners noted that a surprisingly large number
of candidates did not know what either a pipette or a burette was and following on from that a
larger number confused a pipette and a burette, and few seemed to realise that a conical flask is
a reaction vessel. In many responses which failed to gain credit, candidates simply repeated
statements from the Stages in stem of the question.
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*(c) A student is told to prepare pure, dry crystals of ammonium sulfate.
The student is told to carry out the experiment in four stages.

Stage 1: take 25.0 cm® of ammonia solution

Stage 2: find the volume of sulfuric acid that is needed to neutralise the ammonia solution
Stage 3: use this result to prepare an ammonium sulfate solution

Stage 4: prepare pure, dry crystals of ammonium sulfate from this solution

Describe how the student should carry out this experiment.

Some of the following apparatus may be used in the experiment.

<
ﬁl\- /wﬁel 4 Q\w

indicator

-

T

Tk uo W 4 Qi
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Results Plus: Examiner Comments
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his response scored a Level 3, 6 marks. Three stages have been described with at least five
descriptive points.

Stage 1: use of a pipette to put 25.0 cm® of ammonia solution into conical flask (2 creditworthy
points).

Stage 2: a few drops of indicator added, sulfuric acid in burette, add acid from burette slowly to
ammonia solution, repeat two more times until results are similar (at least 4 creditworthy
points).

Stage 3: no detail given.

Stage 4: heat ...to evaporate (until crystals formed) (another descriptive point).

All the pieces of equipment have been identified/labelled in the diagram.

*(c) A student is told to prepare pure, dry crystals of ammonium sulfate,
The student is told to carry out the experiment in four stages.

Stage 1: take 25.0 cm® of ammonia solution

Stage 2: find the volume of sulfuric acid that is needed to neutralise the ammonia solution
Stage 3: use this result to prepare an ammonium sulfate solution

Stage & prepare pure, dry crystals of ammaonium sulfate from this solution

Describe how the student should carry out this experiment,

Some of the following apparatus may be used in the experiment.
(6)

indicator

| C q\mdﬁr | Lu maam ._ 25;:__;; m%_ﬂ_p_ AN
Solunen. e then ne€dSto pudk tne

{ Ok SUAMANLOAAD Ond 0. | _.
TGV N q\oeas \ndel - we hen
necds 1o _Ueine” mﬁrm yod tO. .
LS. R Wﬁ en .
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Results Plus: Examiner Comments

his response scored a Level 1, 2 marks. Even though two stages of the preparation have been
discussed, there is only one descriptive point.

Stage 1: the use of a pipette / measuring cylinder for the ammonia solution (a creditworthy
descriptive point).

Stage 2: there is no mention of a burette for acid and the response incorrectly refers to a 'glass
cylinder'.

Stage 3: no detail has been given.

Stage 4: 'heat with Bunsen burner .. to crystallize' has been mentioned - but it is not clear as to
which solution is being heated.

*(c) A student is told to prepare pure, dry crystals of ammonium sulfate,
The student is told to carry out the experiment in four stages.

Stage 1: take 25.0 cm’ of ammeoenia solution

Stage 2: find the volume of sulfuric acid that is needed to neutralise the ammonia solution
Stage 3: use this result to prepare an ammonium sulfate solution

Stage 4: prepare pure, dry crystals of ammonium sulfate from this solution

Describe how the student should carry out this experiment.

Some of the following apparatus may be used in the experiment.

indicator
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Results Plus: Examiner Comments

his response scored a Level 0. There are no creditworthy descriptive points made, since this is
simply a repetition of the stages given in the stem of the question.

The student is told to carry out the experiment in four stages.

Stage 1: take 25.0 cm® of ammonia solution

Stage 2: find the volume of sulfuric acid that is needed to neutralise the ammonia solution
Stage 3: use this result to prepare an ammaonium sulfate solution
Stage 4: prepare pure, dry crystals of ammonium sulfate from this solution

Describe how the student should carry out this experiment.

Some of the following apparatus may be used in the experiment.
(6)

. indicator
o
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Results Plus: Examiner Comments

his response scored a Level 2, 4 marks. Two stages are described correctly, namely Stages 1
and 2, with four creditworthy descriptive points.

Stage 1: use of a pipette for ammonia solution which goes into the conical flask (2 creditworthy
points).

Stage 2: putting sulfuric acid into a burette and indicator into the conical flask containing the
ammonia (2 creditworthy points).

Stage 3: no detail has been given.

Stage 4: insufficient detail has been given.

Q42.

(i)

Very few candidates could write a correct formula for sulphuric acid. SO4 was often seen even
though hydrogen still appeared on the right-hand side of the equation. More candidates gained

the mark for correct products as the formula for zinc sulphate was given but some even lost this
mark as they wrote hydrogen as H.
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6 (a) A student investigated the rate of a reaction.
The student investigated the reaction between zinc and dilute sulfuric acid.

The products are zinc sulfate, ZnSO,, and hydrogen.

(i) Write the balanced equation for this reaction,
(2)

Tt 300 .= 2wnSO,

Results Plus: Examiner Comments

A common incorrect attempt for the formula of sulfuric acid.

This proved to be a very accessible and hence well answered question, with the large majority of
candidates producing a level 2 or 3 answer. Most candidates demonstrated a good
understanding of the collision theory. The effect of the changed conditions was often well
described, with the best answers containing separate considerations of the effect of
concentration and temperature. However many candidates did not distinguish between their
explanations for temperature and concentration and gave a combined answer rather than
explaining each factor in turn. As a result these candidates often referred to an increase in
concentration making the particles move faster or having more energy. Sometimes candidates
lost marks because they only referred to concentration effects or temperature effects, rather
than both. Many candidates omitted the need for successful collisions, simply stating that
collision frequency would be increased.

Evaluate these results, explaining the reasons why the rate of reaction in

experiment 2 is faster than the rate of reaction in experiment 1.

In your answer you should refer to the frequency and energy of collisions

between particles.

(6)

The rube 65 reschion g l\";}\o.er V) *rer, menh
*  becass the Fempradure 4--«'4'5_,_}'};%@[‘, Thiyg
s becoise h'l%har remprafures e MR
porbicles Mofe energy, —"his Means
e portdes will The  mov, 0 wF
o Qyester Speed . 1% quip are

MOVinu wl = prector speed” & ancresis

rhe. Chunee 0% o S csesas. |  colliahion.
1% yheir care  MIre &uc SessS-l collichi ons.
hm?qbgnm&hf ~ Susllr  rele  Fhig
MR ps P rr.w-(;l“t@ﬂ wi it Hmppg,ﬂ c};,.'(;l,ﬁf,

Results Plus: Examiner Comments

his answer contains a good description of the effect of increasing temperature but does not
mention concentration and so is unable to access level 3.
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Evaluate these results, explaining the reasons why the rate of reaction in
experiment 2 is faster than the rate of reaction in experiment 1.
In your answer you should refer to the frequency and energy of collisions
between particles.

(6)

Hue to He dm‘q:par:rx:e belosen Hhe

Tn mp:ﬂm:nlr A e ...’n:mP Ros .o . oand T
He fomp coes o, this proves Haak bhe . H‘.%hr_r
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AEC. usinoy diggerent. amcunts o Concembrdedl
Supuric exid  helps to increase Yhe rebe cp
ceackion., £ This is beccuase the peiece
Of.2inc. cxadd  hawe. mMmore . Yo eaeck
coi naking. e rechion. BHonges.

Results Plus: Examiner Comments

his answer just gives a limited description and so is a level 1 response.

Evaluate these results, explaining the reasons why the rate of reaction in
experiment 2 s faster than the rate of reaction in experiment 1.
In your answer you should refer to the frequency and energy of collisions

between particles.
(6)
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Results Plus: Examiner Comments
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A detailed description of the effect of increasing the concentration and temperature and worthy
of six marks.

Q43.

Most candidates scored at least 1 mark of the 2 marks available, either for showing the correct
reactant or product formula. A few candidates thought that the formula for the reactant was
NaH,, or carelessly, showed the second letter in the symbol for sodium using an upper case 'A’,
namely NAOH.

(d) The word equation for the reaction of dilute ethanoic acid with sodium hydroxide

solution is
etr_ianolc + s:odlun'! _, sodium . water
acid hydroxide ethanoate

Complete the balanced equation for this reaction.
(2)

CH,COOH + NQ.OH' > cHcoona + HoO

Results Plus: Examiner Comments

he most commonly seen fully correct response, with both the correct reactant and product
formulae shown, so this scored 2 marks.

{d} The word equation for the reaction of dilute ethanoic acid with sedium hydroxide

solution is
err_'-a noic sodium sodium e
acid hydroxide ethanoate

Complete the balanced equation for this reaction.

CH,COOH + ﬂNﬂ He -  CH,COONa + H:O

(2)

Results Plus: Examiner Comments

A commonly seen error, showing the reactant formula, NaH,, but giving the correct formula for
water, so this response clearly scored 1 mark only.

Q44. No Examiner's Report available for this question

Q45.
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i

Many candidates did not score here. Candidates that did not get the mark, did so as they
thought that a gas was produced and so the mass decreased. They did not read the question
fully and did not take on board that no gases were produced in the reaction and that a bung was
in the top of the apparatus. There was also evidence of some fundamental misunderstandings
such as the magnesium oxide condensing or water vapour being produced, condensed and
therefore increasing the water level.

IR Wit Stony e Soume

Results Plus: Examiner Comments

Fine, scores one mark.

Wowd. be. ligher because same (S now a 9as,|

Results Plus: Examiner Comments

he candidate has not read the question and realised that no gas has been made or seen that
there was a bung on top of the conical flask.

Results Plus: Examiner Tip

Check that you read the question fully. When practicals are being discussed ensure that you are
clear as to what the reactants and the products are.

[1]]

Candidates showed that they could write equations and many scored here. However candidates
that had not learnt the formulae of the common laboratory acids did not score here.

ANG, + HCL —> A, CI+bG HNG,

Results Plus: Examiner Comments

Fine, 2 marks awarded.
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Results Plus: Examiner Comments

Whilst the reactants side of the equation was correct for one mark, this candidate could not
recall the formulae of nitric acid, the only other product in the reaction.

Results Plus: Examiner Tip

It is important that candidates can recall the formulae of common laboratory compounds used in
the specification such as hydrochloric acid and nitric acid.

Q46.
(i)

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

(c) (i) Describe what you would see when solid sodium carbonate is added to dilute
ethanoic acid.
(2)

o Qas. 16 Foved  and e Mixture. LJ-:’Z(
'{*Urn, Efﬁudj- .

Results Plus: Examiner Comments

his candidate knows that a gas is formed but has not stated what they would seeduring the
reaction.

Results Plus: Examiner Tip

When a gas is formed from a reaction involving a solid and a solution, you will always see the
gas as fizzing or effervescence.
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(c) (i) Describe what you would see when solid sodium carbonate is added to dilute
ethanoic acid.

el bbby e/#JrLa
SorJMn _____ Cw‘l’bn;?em mﬂg

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

When you see 2 marks for a question, try to include more detail in your answer.

{c) (i) Describe what you would see when solid sodium carbonate is added to dilute
ethanoic acid.
(2)

There  would be Jizzing o bubblay as . Carbon
dioyide 1y produced. The  solid € Sodiunm  carbonabe would
Adsolve ko soksblon.

Results Plus: Examiner Comments

his is an excellent answer scoring both marks.

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

(il When ethanoic acid reacts with ethanal, one of the products is the ester, ethyl
ethanoate,
Complete the balanced equation for this reaction,
. (2)
CH,COOH + CHOH — ¥ (. ngoM (0
EH VR Wuon ;
= 'L: (Total for Question 2 = B marks)
" H
M

—
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Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

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

ethanoate.
=00 W
Complete the balanced equation for this reaction.
(2)
CH,COOH + CHOH — . @3 C4M700H + Ha O

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

Learn how to write the formula for an ester.

(il When ethanoic acid reacts with ethanaol, one of the products is the ester, ethyl
ethanoate.

Complete the balanced equation for this reaction.

CH,COON_+ CHBN —» CH3{:CEC1Q5 N HEO

(2)

Results Plus: Examiner Comments

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

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

Q47.
(a) (i)

Very few candidates could write a correct formula for sulphuric acid. SO4 was often seen even
though hydrogen still appeared on the right-hand side of the equation. More candidates gained
the mark for correct products as the formula for zinc sulphate was given but some even lost this
mark as they wrote hydrogen as H.

6 (a) Astudent investigated the rate of a reaction.
The student investigated the reaction between zinc and dilute sulfuric acid.
The products are zinc sulfate, ZnS0,, and hydrogen.

(i) Write the balanced equation for this reaction.
(2)

La +. 30u...= ZV"\-SDQ

Results Plus: Examiner Comments

A common incorrect attempt for the formula of sulfuric acid.

This proved to be a very accessible and hence well answered question, with the large majority of
candidates producing a level 2 or 3 answer. Most candidates demonstrated a good
understanding of the collision theory. The effect of the changed conditions was often well
described, with the best answers containing separate considerations of the effect of
concentration and temperature. However many candidates did not distinguish between their
explanations for temperature and concentration and gave a combined answer rather than
explaining each factor in turn. As a result these candidates often referred to an increase in
concentration making the particles move faster or having more energy. Sometimes candidates
lost marks because they only referred to concentration effects or temperature effects, rather
than both. Many candidates omitted the need for successful collisions, simply stating that
collision frequency would be increased.
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Evaluate these results, explaining the reasons why the rate of reaction in
experiment 2 is faster than the rate of reaction in experiment 1.
In your answer you should refer to the frequency and energy of collisions

between particles.
(6)

The cube 65 resohion i higer 1N rgemmenk
% bSecowsc the Femprafure w5 higer. This
s becowss higher Temprafures  oime M
porhicles Mofe energy, — his “Means

b porhdes will Tbe  movingy b
o~ ofeter speed . I% fhew are.
Moviny «b « predor apeep ST 'o £ 7528
rhe Chonee of . Sucezas | collishion.

1% rheic tare  MIre fuc SessS-l collichi ons.
happoliog et ~  Fesllr refe  Fthig.

MReps  tR peeghion  will  happen  guichtr.

Results Plus: Examiner Comments

his answer contains a good description of the effect of increasing temperature but does not
mention concentration and so is unable to access level 3.

Evaluate these results, explaining the reasons why the rate of reaction in
experiment 2 is faster than the rate of reaction in experiment 1.
In your answer you should refer to the frequency and energy of collisions

between particles.
(6)

Inox<peinent | We lemp oos 20 aod T
Hhe tomp oas  bo. s poves thak the ‘i‘\ic\l)h_-.'_r
e temp the @& Quicker the  reockion. 'S
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ceockion. £ This is . beccurse  the FPeiece
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Results Plus: Examiner Comments

his answer just gives a limited description and so is a level 1 response.
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Evaluate these results, explaining the reasons why the rate of reaction in
experiment 2 is faster than the rate of reaction in experiment 1.
In your answer you should refer to the frequency and energy of collisions
between particles.
(6)
As e concenbrobon 8§ Sudgunl ok ancl g Eamparabunse
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Results Plus: Examiner Comments

A detailed description of the effect of increasing the concentration and temperature and worthy
of six marks.

Many candidates scored both marks but some lost a mark by either labelling the lines incorrectly
or not labelling them at all. Many candidates drew a reaction profile diagram and put in the
activation energy "hump" which was obviously acceptable. Some thought the products would be
at a higher level than the reactants but others did not draw any horizontal lines and seemingly
tried to plot some sort of graph.

(i) This reaction is exothermic.

On the diagram below draw labelled lines to show the relative energies of the
reactants and products in this reaction.
(2)

heat energy &

Poduss

(Leorxonts

.
>

progress of reaction

—
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Results Plus: Examiner Comments

his is worth one mark as the products line is to the right of the reactants but does not gain the
second mark as it shows an endothermic reaction.

(i) This reaction is exothermic.

On the diagram below draw labelled lines to show the relative energies of the
reactants and products in this reaction.
(2)

heat energy &
L0l M\ﬂ [Ls el M'iﬁ":f-

ZA0C doTohe cfdh COOOL

.
-

progress of reaction

Results Plus: Examiner Comments

A good answer giving the names of the reactants and products (although just "reactants" and
"products" was also acceptable) in their correct relative positions.

Q48.

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)

Recluckion e He 0. Cr‘L elecheon CJ( \
oo vrecckion. 7 WO’L

Results Plus: Examiner Comments

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

12)
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Results Plus: Examiner Comments

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

Reductian 151085 oF 0xqger ond e
Qaun - of QecHaNS.

Results Plus: Examiner Comments

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

Q49.
(b)

The question told the candidates that the compound was ionic so if they mentioned molecular,
intermolecular or covalent in their explanations they did not score any marks. Many identified
"strong bonds" which gained a mark, but then followed this by referring to high temperature
being needed to melt the compound or that the bonds would be hard to break, instead of the
required reference to a lot of energy being required.

(b) Barium chloride is an ionic compound and has a high melting point.

Explain why barium chloride has a high melting point.
(2)

_ E;:u.ﬁum Lo, i’-a.:} - \‘ﬁlqﬁh ew_l‘i.muj Pvmt J.:rfim..m:s: LS.
T)rubmlc“ Lo aaisl !caacthu b., )twn oonds.an o lodbea

B T < X (SRS SSRRRPI

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

his was awarded one mark for the mention of strong bonds.

(b} Barium chloride is an lonic compound and has a high melting point.

Explain why barium chloride has a high melting point.
(2)

Bowwm _chdonils.. ... lm:zjfh Mm% poak... Jhaund.
A D qun ot SubSlunck,. . me&m

Mn? beuelo.. it et e Lo O Ay O braghly,
and. .a . Jhrony. 71 SR Y 07 VY o S,

Results Plus: Examiner Comments

his was worth two marks for referring to strong bonds and a lot of energy needed to break
them.

(b) Barium chloride is an ionic compound and has a high melting point.

Explain why barium chloride has a high melting point.
(2)

s an mﬂcmpmmcmditmﬁ
. _ai-fm\ﬂ Mc&n:stﬁ.,ﬁ“c Fm’cj. z:f a.:E:f:r

oy

Results Plus: Examiner Comments

his is an example of a very good answer giving a full explanation of the high melting point of an
ionic compound.

(c)(i)

It was disappointing to find that there was an almost exactly even split between correct and
incorrect answers.

Some candidates, unfortunately, simply answered "white" and so did not gain the mark because
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they did not add precipitate or solid. It appeared that others simply guessed or got confused with
other tests and so there were wide ranging suggestions including yellow precipitate, orange
solid, brown liquid/precipitate.

(¢} Barium chloride solution is used ta test for the presence of sulfate ions in a
solution.
When sulfate ions are present, insoluble barium sulfate is formed.

(I} Describe the appearance of barium sulfate.
(n

i A pceciogitoks

Results Plus: Examiner Comments

No mention of white so no mark awarded.

(c)(ii)

It is very disappointing to report that only about a quarter of candidates gained any credit here,
especially given that they already had the left hand side of the equation.
Most incorrect answers seemed to include K,Cl,.

(i) Complete the balanced equation for the reaction between barium chloride
and potassium sulfate,
[2)

BaCl, + K50, ... BAS0p .t KC) o

Results Plus: Examiner Comments

his was worth one mark for correct formulae but it had not been balanced.

(i) Complete the balanced equation for the reaction between barium chloride
and potassium sulfate.
(2)

Bacl, + K50, ... QoL &’Oh_""h;_(:i_z, e

Results Plus: Examiner Comments

Answers like this were the most common of all.
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(d)(ii)

There were some very good answers describing how to prepare a sample of lead carbonate with
many scoring full marks.

However others failed to say that the two salt solutions should be mixed/reacted and others
gave an incorrect sequence of steps.

It was quite common for candidates to suggest the use of heat or the addition of another
reagent, usually an acid.

The use of a separating funnel was sometimes given as a method of separation with fractional
distillation also being suggested.

i} Lead carbonate is an insoluble salt.
Describe how a pure, dry sample of solid lead carbonate can be obtained from
sodium carbonate solution and lead nitrate solution. .
_Sedwumn . cadodote sduhiod and iead nvate SOl oo om0 el
._ i@&m Teen, yoe isolwde datt foaed 8 Giresd Yo
e \%d thrbonate . The lead cacrkanaie .
1S e, wm&he.& whith dishhed wor (o make S e that no

ofer S a0 invohed dond  Hen ts dped.

(Total for Question = 10 marks)

Results Plus: Examiner Comments

A response worth all three marks.

Q50.

(a)

As usual, the sight of a calculation threw some candidates into panic mode, and they either
made no attempt or wrote figures all over the place with no indication as to what they were.
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Most candidates who made an attempt got 1 mark for showing 18.50 - 18.20 = 0.30 (even
though some came out with wrong answer, due to the fact that they omitted the decimal point).

After that, very few correctly divided by 0.5, with most candidates multiplying the two figures.

5 (a) A massof magnesium sulfate was taken.
1850 g
18209

mass of watch glass + magnesium sulfate

mass of watch glass
The solid was dissolved in water to make 500 cm?® solution,
Calculate the concentration of the magnesium sulfate solution in g dm,

(1000 cm? = 1 dm’)
(2]

18.50 .7 V.20 T 0.-Fa (5m-f‘ ;....Q..S.alJ)
O‘?*no-s:c‘“‘)-ldm] e

"

concentration = ....0. \S®. . . gdm™

Results Plus: Examiner Comments

his answer scored 1 and does have the merit of being clearly set out.
It was the most common error where full marks were not scored.

(b)(i)

Some nice answers were given with pipette and pipette/safety filler (filler was not required).

(b)(ii)

This question was very poorly answered. It was expected that most candidates could describe
the Universal Indicator (or even Litmus) results effectively, but this was not so, and the
examiners were surprised by this. A large proportion gave no indicator or an irrelevant
substance that was not an indicator. Some did give Universal Indicator or Litmus but could not
give correct colours. A fair minority did (try to) give phenolphthalein or methyl orange (and some
leeway was given here with spelling). It is perhaps notable that those using phenolphthalein
were much more likely to get the correct colours.

(c)

There was a lot of confusion in this question, either because the candidates did not grasp at all
the idea of salt preparation, or because they apparently did not read the information provided.
Hence, although candidates were told a soluble salt is formed, they proceeded to describe
precipitate collection, filtering the mixture to collect the residue which was washed and dried.

STEMUP.CO.UK
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Others mixed up the correct answer with a titration method. The most common answer was to
react the substances and then evaporate water with no filtration stage. Having said this, there
were some excellent answers scoring 6 marks.

*(c) Copper sulfate is a soluble salt.
Copper sulfate can be prepared by reacting copper oxide with dilute sulfuric acid.
Copper oxide is an insoluble solid.

Describe how you would prepare some pure, dry crystals of copper sulfate by
reacting excess copper axide with dilute sulfuric acid.

Results Plus: Examiner Comments

his answer is not fully correct but is clearly set out and the basic principles are understood.

Results Plus: Examiner Tip

-Try to remember how you did these experiments in class (usually, the reaction mixture is
heated)

-Use the information given (copper oxide is insoluble so the excess would be filtered out - this
should be explained in the answer)

-Remember how crystallization occurs - not all of the water is evaporated

STEMUP.CO.UK
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*(c) Copper sulfate is a soluble salt,
Copper sulfate can be prepared by reacting copper oxide with dilute sulfuric acid.
Copper oxide is an insoluble solid.

Describe how you would prepare some pure, dry crystals of copper sulfate by
reacting excess copper oxide with dilute sulfuric acid.
(6)

-add  He  of ute M[,ﬁaw ¢ acid....
— ol e /176 fda:ﬁa‘ﬂ . Fﬁﬁc&»ucﬂ’
_aad. filte. cmg’{y wndisalued. .
Loppec..onide..

~3€’xuaﬁfﬂaﬁca*f€ ol tre  Jouhon
LOn. o k:zm.r‘c‘:ﬂ btrecr in a. &eczé’fr
rsm{w' e Solbon. . s cogltelded
- Then. ~gou.. Jhawve.. )"“-{‘f 0(//{/ :::Fgf/’czsf
OF Cﬁﬁfff owole.

Results Plus: Examiner Comments

A reasonable answer, with the use of a bullet point style being helpful. This might be a useful
answer to ask a class to rewrite to make it even better.

Results Plus: Examiner Tip

he use of bullet points can be helpful in extended writing.

Q51.

This question was generally well answered, with many candidates being able to give the name of
the salt formed as magnesium sulphate.

STEMUP.CO.UK
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Q52.
(b)
A significant number of candidates were unable to use the information about solubility to work

out the correct state symbols for copper carbonate and sodium nitrate. It was not unusual to see
(g) given as a state symbol.

(c)
Many candidates were able to work out the correct formula for copper carbonate. Some

candidates wrote the formula as Cu®* + CO5°~ and they did not score a mark as this just shows
the symbols of the two separate ions.

(1}

(0

Results Plus: Examiner Comments

his candidate has written the symbols of the ions with a '+' sign in the middle and does not
score a mark.

Results Plus: Examiner Tip

Practise working out formulae of compounds from the symbols of their ions.

Cv (o

LW

Results Plus: Examiner Comments

his is an example of a correct answer, scoring 1 mark.

(d)
It was disappointing to see that many candidates were not familiar with this practical procedure.

Some candidates started by describing how to make the mixture but this was not necessary.

STEMUP.CO.UK


https://stemup.co.uk

Some candidates started by heating to evaporate the water and did not realise that the other
salt would be left with the lead iodide. Some realised that filtering is necessary to separate a
solid from a solution, but a significant number described the use of a separating funnel instead
of a funnel and filter paper. Many also just mentioned using filter paper without a funnel or used
a funnel without filter paper. It was often unclear about where the lead iodide was after filtering.
Very few candidates described washing the solid in the filter paper to purify it. Many candidates
did not describe a method of drying the solid.

Ao was ko wse . juok. op. Hw
Mtore - and.  Ben poor ke dewn o
Seperokong,  (uarel U weold  Haen  oek
rnd of dw solt and  be. legt wu%f\LHu
Sampre of  sold lead  wdude .

Results Plus: Examiner Comments

Separating funnels were seen quite frequently in answers to this question. This did not score a
mark.

Results Plus: Examiner Tip

Use a separating funnel to separate a mixture of immiscible liquids.

Use a funnel and filter paper to separate a solid from a solution.
A . XL Cﬁf\g 'a::m(:lpw_

domingd._. Yo e _.._.____ua;__;_[_ﬁfﬁﬁ[f_ﬁ_ffﬁjﬁﬁ_ﬁ
%Lher (?a{ler % 73 @u:xéniutw%unﬂﬂ

Y and

Results Plus: Examiner Comments

his is an example of a good answer and it scored 3 marks.
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(e)(i)
Some candidates were able to identify potassium ions from the lilac colour of the flame.

Candidates should learn the flame test colours in the specification.

(e)(ii)

It was disappointing to see that only a small minority of candidates were able to identify chloride
ions in the salt from the description of the test and the result. A few candidates gave the name
of the salt instead of the ion. Many candidates just selected a random element to fill the space,
with the majority of answers being metals. Candidates should carry out the tests for ions in the
specification and learn the tests and results.

fe gl m

[}
ion in salt I;}Ii’rﬁ..cr" I
' A

Results Plus: Examiner Comments

his candidate did not score a mark for potassium chloride as the question asked for the identity
of the ion in the salt that produced the white solid. Only the chloride ions react with silver nitrate
to produce a white solid.

ion in sak!chlmdg i

Results Plus: Examiner Comments

his is an example of a correct answer that scored 1 mark.

Results Plus: Examiner Tip

Learn the tests for the ions in the specification.

Q53. No Examiner's Report available for this question
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Mark Scheme

Q1.

Q2.

Question | Answer Additional guidance Mark
number
(i) An explanation linking ignore all references to pH (2)
e pure water contains {only water AO3
(molecules)/ only one substance}
/ impure water contains more
than one substances (1)
« identification from label of
impurity: dissolved solids/
calcium (ions) / sodium (ions) /
hydrogencarbonate (ion) / ions
Question | Answer Mark
number
(i) |[pH(=7) (1)
AO2
Question | Answer Mark
number
(iii) | 15 mg with or without working scores 2 (2)
AO2
« 250/1000 (1) (=0.250)
« 60 x 250/1000 (1) (=15)
OR
« 1000/250 (1) = 4
« 60/4 (1) (=15)
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Question | Answer Additional guidance Mark
number
(i) An explanation linking (2)
+ solution from titration contains an
indicator (1)
+ therefore second solution used
with no indicator / indicator would
contaminate salt (1)
MP2 dependent on MP1
allow original mixture was
contaminated by indicator so
doesn't form a pure salt (2)
Question | Answer Additional guidance Mark
number
(ii) final answer of 120% with or without (2)
working (2)
OR
0.84 (=1.2) (1)
0.70
0.84 x 100 (=120(%)) (1) allow any fraction x100 (1)
0.70
Question | Answer Additional guidance Mark
number
(iii) {the salt/solid/potassium chloride} (1)
was still wet/ not all of the water had
been evaporated off
Question | Answer Additional Mark
number guidance
(iv) final answer of 80.5 with or without working (4) | allow ECF (4)
throughout

OR

total mass: 56 + 36.
4.5+ 1

74.5 (= 0.8054) (1)
92.5

74.5 x 100 (=80.540) (1)
92.5

= 80.5 (1)

92.5 seen (1)

incorrect answer
with working to 1
decimal place (1)

50.0/100.0 does
not score MP4
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Q3.

Question | Answer Additional guidance Mark
number
(i) An explanation linking (2)
» solution from titration contains
an indicator (1)
= therefore second solution used
with  no indicator / indicator
would contaminate salt (1)
MP2 dependant on MP1
allow original mixture was
contaminated by indicator so
doesn't form a pure salt (2)
Question | Answer Additional guidance Mark
number
(ii) final answer of 120% with or without (2)
working (2)
OR
0.84 (=1.2) (1)
0.70
0.84 x 100 (=120(%)) (1) allow any fraction x100 (1)
0.70
Question | Answer Additional guidance Mark
number
(iii) {the salt/solid/potassium chloride’} (1)

was stll wet/ not all of the water had
been evaporated off
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Question | Answer Additional Mark
number guidance
(iv) final answer of 80.5 with or without working (4) | allow ECF (4)
throughout
OR
total mass: 56 + 36.5 (=92.5) / 92.5 seen (1)
74.5 + 18 (=92.5) (1)
74.5 (= 0.8054) (1)
92.5
74.5 x 100 (=80.540) (1)
92.5
= 80.5 (1)
incorrect answer
with working to 1
decimal place (1)
50.0/100.0 does
not score MP4
Q4.

carbonate insoluble (1)

zinc chloride solution /

comparison with zinc
carbonate (1)

» zinc chloride soluble and zinc

* 5o ions free to move only in

Question | Answer Additional guidance Mark
number
An explanation linking (2)
AOD1

Q5.
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Question | Answer Additional guidance Mark
Number
2H* + 2el) 5 Ha/ allow use of = or 2 in place of = | (2)
2H* — Hz - 2el) (2) allow multiples
AD 11
reject h2 f h: / H2 / H?
species in correct place as shown
above (1)
balancing of correct species in
correct place (1)
Q6.
Answer Acceptable answers Mark

D less than 0.5%

(1)

A explanation linking any two of
e dissolves /is absorbed (1)
in the oceans (1)

incorporated into marine
organisms (1)

formed carbonate rocks (1)

increase in (green)
plants/plants start growing

photosynthesis /plants remove
carbon dioxide

reject references to plants
respiring/breathing

(a)(iii)

traps heat

reflects heat back to Earth

reject references to the ozone layer

A description to include

e glowing splint (1) M1

e relights (1) M2

smouldering splint
reject unlit splint
ignore blown out splint

M2 dependent on M1 but lighted splint
burns brighter (2)

An explanation linking

e volume of gas in bell jar
decreases/water rises to fill the
space (1)

e oxygen is removed from the

{volume/amount} of air decreases

accept oxygen is used up
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air (1)
(c)(ii) |[(@amount of gases remaining) 79% (1) (2)
(volume remaining) = 1000 x 79 (1) ecf for incorrect percentage of volume
100 of gases remaining in M1
= 790 (cm?) . _
correct answer or valid calculation
alone scores (2)
(d) |magnesium sulphate accept magnesium sulphate (1)
Q7.
Question | Answer Mark
number
(i) wear safety goggles/ gloves (1)
AOD3
Question | Answer Additional guidance Mark
number
(ii) | Measure mass of solid/ use a ignore changes to stirring (1)
specified mass of solid ignore use a full spatula AO3
Question | Answer Mark
number
(iii) | B from 1 to 12 is the only correct answer. (1)
AO2
A and C are incorrect because the mixture does not start or end neutral
D is incorrect because the pH is changing in the reverse direction
Question | Answer Additional guidance Mark
number
(iv) | start: red/pink (1) allow (1) if colours reversed (2)
end: yellow (1) AO1

Q8.
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Question Answer Additional Mark
number guidance
(i) pH meter/ pH probe ignore data logger (1)
alone
reject litmus /
phenclphthalein /
universal indicator
solution / pH paper
Question Answer Additional guidance | Mark
number
(ii) * increases pH (1) (4)
« until pH above 7 (1) allow untilpH = 7
ignore until neutral
and an explanation linking
REACTION
+ <magnesium hydroxide / base /
alkali / OH™ ions} {reacts with /
neutralises} {the acid / the H*
10NSs
IONS REMAINING
+ so the hydrogen ions ignore there is an
concentration i1s reduced / all excess of magnesium
hydrogen ions reacted / there is | hydroxide
an excess of hydroxide ions (1)
Q9.
Question | Answer Mark
number
(i) test tube/ boiling tube (1)
AO1
Question | Answer Mark
number
(ii) | A electrode is the only correct answer. (1)
AO2
B, C and D are incorrect because they are not electrodes.
Question | Answer Additional guidance Mark
number
(iii) | it conducts (electricity)/ is inert ignore high melting point (1)
AO1
Question | Answer Mark
number
(iv) |2 (1)
AD2
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Q10.

Question | Answer Additional guidance Mark
number
(i) five / 5 (ions) allow 2+ 3 (1)
Question | Answer Mark
number
(i) (2)
4 3
Q1ll.
Question | Answer Mark
Number
2H* + 2 = Hz (2)
correct species (1)
balancing of correct species (1)
(2)
Q1l2.
Question | Answer Mark
Number
(place) ammeter / lamp (in circuit) (1)
(1)
Q13.
Answer Acceptable answers Mark
(a)(i) fan explanation linking the following (2)

e decomposition (of
compound/substance up
/electrolyte)(1)

ignore separating

splitting up/breaking down/breaking
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using (direct) current (1)

reject splitting of
atoms/elements/molecules for M1

using {electrical energy /electricity}

reject alternating current/ac

(a)(ii)

(damp blue) litmus (paper) (1)

(turns red then) {bleaches /
goes white} (1)

allow bleaches indicator for 1 mark

ignore indicator goes lighter
ignore smells of chlorine/swimming
pools

ignore any incorrect middle colour
mentioned

use of suitable named indicator with
correct result

e.g.

(damp) universal indicator paper (1)
(turns red then) bleaches (1)

starch-iodide paper(1)
turns blue-black(1)

(2)

(a) (iii)

poly(chloroethene)

PVC/polyvinylchloride/
polychloroethene/poly(chlorethene)

(b)(i)

D AgCI(s)

(b)(ii)

same/no change

(b)(iii)

HCI + AgNO5 — AgCl + HNO;

reactant formulae (1)

product formulae (1)

Ag™ + CI" - AgCl

max 1 if any incorrect attempt to
balance

reject incorrect use of cases and
non-subscripts

Q14.

Question | Answer Additional guidance Mark
Number
pH {increases / goes up} by one / | ignore {increases / goes up} (1)
moves 1 closer to neutral alone AD11
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Q15.

Q1l6.

Q17.

Question | Answer Mark
number
(1) hydrogen / Hz (1)
AO3
Question | Answer Additional guidance Mark
number
(ii) An explanation linking (2)
AO1
* hydrogen ions attracted to allow positively charged ions
cathode/negatively charged attracted to cathode
electrode (1) ignore references to sodium ions
# (two) hydrogen ions {gain
(two) electrons /are reduced
/ form hydrogen molecules} /
correct half equation (2H* +
2et) — Ha) (1)
Question Answer Mark
number
salt soluble insoluble
ammonium chloride v
lithium sulfate N
magnesium carbonate \d
+ All three correct (2)
= Any two correct (1) (2)
Question | Answer Mark
number
(i) C (1)
Question | Answer Mark
number
() |¢ (1)
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Q18.

Question | Answer Mark
number
salt soluble insoluble
ammonium chloride v
lithium sulfate v
magnesium carbonate gl
+ All three correct (2)
» Any two correct (1) (2)
Q1lo.
Question | Answer Mark
number
C dissolving (1)
A, B, D - these answers are about different processes
Q20.
Question | Answer Mark
Mumber
D calcium carbonate (1)
(1)
Q21.
Indicative Content
QWC A description / explanation including some of the follo

anode
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e the anode decreases in mass / size

e copper atoms form ions by losing electro
e copper ions pass into electrolyte

e oxidation takes place at the anode

e (anode) sludge forms as

electrode)

cathode

e the cathode increases in mass / size
e copper ions gain electrons to form coppe
e pure copper deposits on the cathode
e reduction takes place at the cathode

electrolyte

e no change in concentration of copper ion
e copper ions in the electrolyte move towa

e impurities {are left behind / fall to the bottom

e copper sulfate solution does not change in col

rd th

Level

0 No rewardable content

a limited description e.g. copper leaves the anode and deposits on
the cathode.

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

Q22.

Answer Acceptable answers |[Mark

(i)

electrolysis

Allow any phonetically correct spelling|(1)

(i1)

following

Burns/ ignites (1)
Squeaky (1)

pop/explodes (1)
water formed (1)

A description including two of the Ignore references to splint (2)
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Q23.

Answer Acceptable answers Mark
Na*and Mg** reject if any other ions are given ((1)
allow names
Q24.
Answer Acceptable answers Mark
(a)(i) B lead chloride (1)
An explanation linking two of Any reference to (2)
molecules/molecular/intermolecul
(a)(ii) e strong (electrostatic) ar/covalent scores 0 marks
forces of attraction
strong (ionic) bonds
e between oppositely
charged ions positive and negative ions reject
charged atoms for this mark
¢ 5o requires lot of
heat/energy to overcome |ignore hard to melt/high
forces/break bonds temperature needed
(a)(iii) A description including Accept correct formulae (3)

e M1 add (dilute) nitric acid

¢ M2 add silver nitrate
(solution)

e M3 forms white ppt/solid

If use any other acid can score
M2 and M3

dependent on use of silver nitrate
Alternative method:

Electrolyse (1)

Chlorine formed (1)

Bleaches litmus/pH paper (1)
Ignore smell

Ilndicative Content
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electrons to an oxygen atom and the opposite charged ions (Mg?* /O
) formed attract each other to form a giant (ionic) lattice

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

QWC *(b) A description including some of the following points
ion formation
e magnesium atoms lose electrons
e each magnesium atom loses two electrons
e to acquire full outer shell
e magnesium (configuration) becomes 2.8
e forms Mg?* ion
e electrons transferred to oxygen atoms
e oxygen atoms gain electrons
e each oxygen atom gains two electrons
e oxygen (configuration) becomes 2.8
e to acquire full outer shell
e forms O% ion
structure
e magnesium ions attract oxide ions
e due to opposite charges
e jons pack close together
e ratio of ions 1: 1
e ions arranged in lattice
e giant (ionic) (structure)
diagram can be credited for any points
Level 0 No rewardable content
1 1-2 ¢ a limited description e.g. magnesium atoms lose electrons and
oxygen atoms gain electrons e.g. magnesium oxide is a giant
structure
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. magnesium atoms lose two electrons to
form positive ions and oxygen atoms gain two electrons to form
negative ions
e.g. magnesium atoms lose electrons and oxygen atoms gain
electrons and magnesium oxide is a giant structure
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. each magnesium atom transfers two

spelling, punctuation and grammar are used with few errors

Q25.
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Question Answer Acceptable answers Mark
Number
(a) B Nat (1)
Question Answer Acceptable answers Mark
Number
(b)(i) C  KiCO; (1)
Question Answer Acceptable answers Mark
Number
(b)(ii) A description linking (2)
M1 (bubble gas through) if limewater added directly to the
limewater/calcium hydroxide solution/mixture then only M1
solution (1) can be awarded
M2 turns cloudy/milky/white .white ppt
precipitate (1)
second mark dependent on use
of limewater
if mention any gas other than
carbon dioxide or make reference
to any other gas test/result then
max 1
Q26.
Answer Acceptable answers Mark
hydrogen H, (1)
ignore H
Q27.
Answer Acceptable answers Mark
MgCOs + H,SO, -» MgSO, + H,O + CO, (2)

(2)

left hand side (1)

right hand side (1)

max 1 if incorrect balancing
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Q28.

Question | Answer Acceptable answers Mark
Number
(a) D ag | (1)
Question | Answer acceptable answers Mark
Number
(b) H* + OH (1) > H20 (1) LHS (1) RHS (1)
ignore state symbols, even if
incorrect.
allow inclusion of spectator ions,
Na® and CI', if shown on both (2)
sides for one mark max
Question | Answer Acceptable answers Mark
Number
(c)(i) suitable acid-base indicator litmus
eg methyl orange, reject universal indicator
phenolphthalein allow recognisable phonetic (1)
spelling
Question | Answer Acceptable answers Mark
Number
(c)(ii) correct colour change for suitable
indicator in 4(c)(i):
methyl orange : litmus : blue — red
yellow — orange/pink/red
phenolphthalein : (1)
magenta/pink — colourless ignore clear
Question | Answer Acceptable answers Mark
Number
(d) rel mass NaOH = 23.0 + 16.0 + | (= 40.0) (1)
1.00 (1)
concentration =  20.0x 1 (1) 0.5 (mol dm™3) without working (2)
formula mass (2)
Question | Answer Acceptable answers Mark
Number
(e) moles of NaOH = 25.0 x 1.50 (1)
1000
(= 0.0375 moles) 0.0375 (1) - without working
ratio1 : 1/ shown
moles NaOH = moles HCI (1)
conc of HCl = 0.0375 x1000 (1)
30.0 conc of HCl = 1.25 (mol dm™)(3)
(= 1.25 (mol dm™)) | without any working shown
OR allow ecf
25.0 x 1.50 = 30.0 x conc acid (2)
conc = 30.0 x 1.50 = 1.80 (2)
conc of HCl = 25.0 x 1.50 (1) 25.0 (mol dm)
30.0
(=1.25 (mol dm™))
allow 0.00125 /0.125 / 12.5 max (3)
2
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Q29.

Number

Question | Answer Additional guidance Mark
Number
(i) 25.7 (g) do not allow 25 (1)
answer may be writtenon |AO0 2 1
the lower diagram
Question | Answer Additional guidance Mark

(ii) | barium sulfate do not allow barium sulfide | (1)
AD12
Q30.
Answer Acceptable answers Mark
magnesium nitrate / Mg(NOs), (1) Reject hydrogen oxide (2)
water /H,0 (1)
Q31.
Question | Answer Mark
Number
{sodium/ potassium / ammonium} carbonate (solution) /
any soluble sulfate (solution) / sulfuric acid
(1)

Q32.
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/pathogens / maintain the
correct acidity / lower pH

ignore kills germs
ignore acid indigestion

Question | Answer Acceptable answers Mark
Number
(a) to kill bacteria (1) to kill microorganisms (1)

Question | Answer Acceptable answers Mark
Number

(b) B neutralise the excess acid (1)
Question | Answer Acceptable answers Mark
Number

(c) A magnesium chloride (1)

Q33.
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» filter (1)

and two in a logical order from

» crystallisation (1)

» heat solution (to concentrate)

(1)

+ allow to cool (1)

» dry crystals between filter
papers (1)

maximum 2 marks

allow description of
filtration

ignore filtration to obtain
nickel sulfate (crystals)

allow leave until water
evaporates’ / use of
water bath / evaporate
{water/the solution}

allow leave {until crystals
form / for a few hours /
in a warm place / on a
window sill}

allow ‘dry crystals in
(warm) oven’

if alternative methods of
making nickel sulfate
solution described, max 1
mark from last four
marking points

Question | Answer Additional guidance Mark
Number
A description to include (3)
if filtration not first stage,
ignore it and give AOD 22

Q34.
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Question | Answer Additional guidance Mark
Number
A description to include (3)
if filtration not first stage,
ignore it and give maximum 2 AD 2 2
marks
» filter (1)
allow description of filtration
and two in a logical order from ignore filtration to obtain nickel
sulfate (crystals)
» crystallisation (1)
» heat solution (to concentrate)
(1) _
allow ‘leave until water
evaporates’ / use of water bath
[/ evaporate {water/the
« allow to coal (1) solution}
allow leave {until crystals form
= dry crystals between filter [ for a few hours / in a warm
papers (1) place / on a window sill}
allow ‘dry crystals in (warm)
oven’
if alternative methods of
making nickel sulfate solution
described, max 1 mark from
last four marking points
Q35.
Question Answer Acceptable answers Mark
Number
(a) C preservative (1)
Question Answer Acceptable answers Mark
Number
(b) M1 named indicator (1) universal Indicator - (2)

M2 correct colour (1)

M2 dependent on M1

vellow/orange/red
methyl orange — red

(red/blue) litmus - red

phenolphthalein — colourless
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Question Answer Acceptable answers Mark
Number
(c) (i) oxygen (1) 0. (1)
reject O
Question Answer Acceptable answers Mark
Number
(c)(iD) hydrogen (1) Hz (1)
reject H
Question Answer Acceptable answers Mark
Number
(c)(iii) carbon dioxide (1) CO; (1)
Question Answer Acceptable answers Mark
Number
(d) ethanoic acid + ethanol — allow recognisable misspellings (2)
ethyl ethanoate + water (2) allow reactants and products in
either order
left hand side (1) allow = for —
right hand side (1)
allow correct formulae
if formulae are used do not allow
incorrect use of the subscripts /
upper / lower case
Q36.
IAnswer Acceptable answers |[Mark
(a)(i) D C4Hyp (1)
(a)(ii) o allow -CHs3 (2)
H\. HH
=
H’ Ve
g
do not allow two C=C in a molecule
oneC=C in a molecule with three
consecutive carbon atoms (1) allow (1) for completely correct dot
rest of structure correct, ignore bond and cross diagram
angles, conditional on first marking
point(1)
(b) [C oxidised (1)
(c)(i) A description including two from ignore {cloudy/white ppt} /'gas (2)
formed'/colour change /name of gas /
o effervescence / fizzing / changes to a liquid
bubbles of gas (1)
e solid {disappears/clears}
/(colourless)solution formed (1)|(solid/sodium carbonate/it) dissolves
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(1)

(c)(ii) |CH5;COOC,H5/CH;COOCH,CHs/ allow displayed formulae/ C4HgO, do  ((2)
CH5CO,C,H5 / CH3CO,CH,CH5 / not allow formulae ending in -
C,H;0,CCH3 / CH3CH,00CCH;5(1) COOH/-COO or any formula that does

not show an ester
H,O (1)
do not allow H20 / H?O /lower case
h/HOH
maximum (1) if additional incorrect
balancing ignore state symbols
Q37.
Question | Answer Additional guidance | Mark
Number
(i) phenalphthalein /methyl orange allow litmus [/ (1)
screened methyl
orange / methyl red AD 22
ignore litmus paper
ignore pH
meter/probe
Question | Answer Additional guidance | Mark
Number
(ii) | it does not show sharp colour ignore goes through a | (1)
change at end point / not known series of gradual
which colour change gives correct | colour changes AO 3 1b
end point
allow does not have a
definite end point
Q3s8.
Question | Answer Mark
number
(i) magnesium (1)
iron AO3
silver
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Question | Answer Mark
number
(ii) |C puta lighted splint at the open end of the test tube is the only correct | (1)
answer AO2
A, B and D are incorrect because they would not work
Question | Answer Additional guidance Mark
number
(iii) | (squeaky) pop / flame ignore references to ignites reject (1)
references to relights AO1
Q39.
Question | Answer Acceptable answers Mark
Number
maximum 2 marks if heat or (3)

First mark
filter (the mixture) (1)

Second and third marks
A description including two of
the following

barium sulphate/the solid/the
residue/precipitate is left on
(filter) paper/in the funnel (1)

wash/rinse (the

solid/residue/barium sulfate with
distilled water) (1)

any method of drying (1)

evaporate or crystallisation
method used on mixture or
filtrate

description or diagram of filtering
ie (filter) funnel and filter paper

do not allow
sieving/sifting/draining

J/decanting

do not allow separating funnel

pour water over/through solid (in
filter paper)

clean solid with water

do not allow this mark if washing
is done after drying

eg in an oven fon a windowsill /
on a radiator /with filter paper
warm it

heat it

evaporate the water

Allow *leave to dry’

Do not allow just “dry it
(out/off)”

must have filtered and/or washed
to score the mark for drying
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Q40.

Answer Acceptable answers Mark
A description including (2)
excess magnesium oxide (1)
filter (to remove excess solid /
magnesium oxide) (1)
Q41.

Question Indicative Content Mark

Number

QWC | * A description including some of the following points (6)

Stage 1

identifies pipette

pipette / measuring cylinder to measure out the ammonia
solution (25 cm?)

into a suitable container, e.g. conical flask

Stage 2

add few drops of indicator / suitable named indicator
put flask on a white tile

identifies burette

fill burette with sulfuric acid solution

clamp burette / burette holder/stand

read level of burette

add acid from the burette

swirl flask (gently)

add drop-wise near end-point

until {indicator just changes colour / correct colour change
for chosen indicator}

read level on burette

repeat experiment until concordant results owtte

Stage 3

mix the same volumes of sulfuric acid and ammonia solution

(determined from the titration experiment)
but leaving out the indicator

Stage 4

pour into an evaporating dish

{heat the solution / leave to evaporate} to dryness, until
pure salt crystals formed

to point of crystallisation/ concentrate solution

leave to cool

filter off crystals

wash with water

leave to dry
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Level |0 No rewardable content

1 1-2 + a limited description e.g. limited description of one stage / add one
solution to the other

« 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 description e.g. one stage in detail / attempt to describe
more than one stage

+ 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. add sulphuric acid to ammonia using
indicator appropriately, good detail of equipment and of titration
technique and some mention of producing crystals / detail
description of producing crystals with some mention of titration

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

+« spelling, punctuation and grammar are used with few errors

Q42.
Answer Acceptable answers Mark
(i) Zn +H,S0O, -ZnS0, + H, Accept multiples (2)
reactants (1) If not correctly balanced max 1
products (1) Must be subscripts where
relevant
Indicative Content
QWC *(ii) A description including some of the following poipts

general points

e reactions occur when particles collide

e more frequent collisions cause higher rate of

e mass and size of zinc pieces same so no geffec
reaction

e because same surface area

e two factors have been altered in the samje ex

e cannot be certain of effect of each

concentration

experiment 2 higher/triple concentration|of ac
so more particles (in same volume)
so more frequent collisions between partjcles
more successful collisions

temperature

e experiment 2 higher temperature
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e particles move faster

e particles have more energy

e so more frequent collisions between part
rate)

e more successful collisions

e so more energetic collisions between par

e more particles have enough energy to re
energy) when they collide

cles

ticle
act (

Level

0 No rewardable content

a limited description e.g. temperature is higher and concentration is
higher so reaction is faster

e.g. temperature is higher so particles move faster so reaction is
faster

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. temperature is higher so particles move faster and concentration
is higher so more particles so reaction is faster

eg when concentration is higher there will be more particles so more
frequent collisions so faster reaction

e.g. when temperature is higher particles move faster so more
successful collisions so faster reaction

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. higher concentration of acid so more
particles so more frequent collisions so faster reaction and higher
temperature so particles have more energy so more successful
collisions so faster reaction

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

spelling, punctuation and grammar are used with few errors

Q43.

Answer

Acceptable answers Mark

(CH3COOH +) NaOH (1) (» CH3COONa [NaHO (2)

+ ) H,0 (1)

ignore attempts to balance
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Q44.

Answer Acceptable answers Mark
A neutralisation (1)
Q45.
Answer Acceptable answers Mark
D AgCl(s) (1)
same/no change (1)
HCl + AgNO3 - AgCl + HNO; Ag* + CI" > AgCl (2)
e reactant formulae (1) max 1 if any incorrect attempt to
balance
e product formulae (1)
reject incorrect use of cases and
non-subscripts
Q46.
Answer Acceptable answers Mark
(i) A description including two from ignore {cloudy/white ppt} /'gas (2)
formed'/colour change /name of gas /
o effervescence / fizzing / changes to a liquid
bubbles of gas (1)
e solid {disappears/clears}
/(colourless)solution formed (1)|(solid/sodium carbonate/it) dissolves
(1)
(ii) |CH5;COOC;,Hs/CH;COOCH,CHs/ allow displayed formulae/ C4HgO, do  ((2)

CH5CO,C,Hs / CH3CO,CH,CH; /
C,Hs0,CCH5 / CH3CH,OOCCH5(1)

H,O (1)

not allow formulae ending in -
COOH/-COO or any formula that does
not show an ester

do not allow H20 / H20 /lower case
h/HOH

maximum (1) if additional incorrect

balancing ignore state symbols
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Q47.

Answer Acceptable answers Mark
(a)(i) Zn +H,S0, -ZnS0, + H, Accept multiples (2)
reactants (1) If not correctly balanced max 1
products (1) Must be subscripts where
relevant
Indicative Content
QWC *(a)(ii) A description including some of the following points
general points
e reactions occur when particles collide
e more frequent collisions cause higher rate of
e mass and size of zinc pieces same so no gffec
reaction
e because same surface area
e two factors have been altered in the samje ex
e cannot be certain of effect of each
concentration
e experiment 2 higher/triple concentration |of ac
e 50 more particles (in same volume)
e so more frequent collisions between partjcles
e more successful collisions
temperature
e experiment 2 higher temperature
e particles move faster
e particles have more energy
e so more frequent collisions between partjcles
rate)
e more successful collisions
e so more energetic collisions between particle
e more particles have enough energy to repact (
energy) when they collide
Level 0 No rewardable content
1 1-2 e a limited description e.g. temperature is higher and concentration is
higher so reaction is faster
e.g. temperature is higher so particles move faster so reaction is
faster
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
a simple description
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e.g. temperature is higher so particles move faster and concentration
is higher so more particles so reaction is faster

eg when concentration is higher there will be more particles so more
frequent collisions so faster reaction

e.g. when temperature is higher particles move faster so more
successful collisions so faster reaction

¢ 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. higher concentration of acid so more
particles so more frequent collisions so faster reaction and higher
temperature so particles have more energy so more successful
collisions so faster reaction

e the answer communicates ideas clearly and coherently uses a range
of scientific terminology accurately
¢ spelling, punctuation and grammar are used with few errors
Answer Acceptable answers Mark
(b)(i) B displacement (1)
(b)(ii) Shown on diagram (2)
e horizontal reactant line [ines must be correctly labelled
above product line (1) eg reactants/Zn + CuSO, and
e horizontal product line to |products/ CuSO, and Cu
right of reactant line (1)
ignore any extra
lines/curves/labels
if not drawn lines but just labels
in correct relative positions max 1
If two lines drawn in correct
positions but no labels max 1

Q48.

Answer Acceptable answers Mark
An explanation linking if cathode gains electrons - 1 (2)

(reduction is) gain of electrons(2)

mark

loss of oxygen - 1 mark
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Q49.

BaS0, + KCI (1)

superscript or large number 4

Question | Answers Acceptable Answers Mark
Number
(a) A aluminium nitrate (1)
and lead sulfate
Question | Answers Acceptable Answers Mark
Number
(b) An explanation linking | Any reference to
two of the following molecules/molecular/intermolecular/covalent
scores 0 marks overall
strong (forces of / strong bonds
electrostatic) attraction | ignore “between atoms” for this mark
(1) ignore strong lattice / giant structure
positive and negative jons
(between) oppositely reject between bonds
charged ions (1) reject charged atoms for this mark
{high / more} {heat / energy}
requires lot of
heat/energy
{to separate ignore hard to melt/high temperature
ionsfovercome needed
forces/break bonds}
(1)
(2)
Question | Answers Acceptable Answers Mark
Number
{c)(i) | white {precipitate white powder
/solid} (1)
Question | Answers Acceptable Answers Mark
Number
(c)(ii) | BasSO, + 2KCl (2) S0.Ba / CIK
OR
Ignore incorrect use of case, or use of (2)
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Question | Answers Acceptable Answers Mark
Number
(d)(i) |C K
(1)
Question | Answers Acceptable Answers Mark
Number
{(d)(ii) | A description linking three of the
following
(sequence has to be correct for
full marks)
M1 add/mix/react only sodium add/mix/react the (two)
carbonate (solution) and lead solutions/them
nitrate (solution) (1)
for M1 ignore warm/heat mixture
if any indication of heating to
evaporate anywhere only M1 can
be scored
if any other reagent added eg
acid can score max 2 for question
M2 filter (off precipitate) (1) decant (off the solution)
M3 dep on M2
M3 wash/rinse (solid/residue reject if wash with acid or other
with distilled water) reagent
OR
dry using {filter paper/paper leave to dry / in the sun / on a
towel/in a (warm/drying) oven} radiator / near a window
(1) reject heat/hot oven
(3)

Q50.
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Question | Answer Acceptable answers Mark
Number
(a) mass of magnesium sulfate
Allow mark if you see 0.3
= 18.50 - 18.20 (1) (= 0.30
(9)) Give 2 if answer is 0.6.
conc = ans to subtraction /0.3
(1)
0.5
(= 0.6 gdm™)
(2)
Question | Answer Acceptable answers Mark
Number
(b)(i) pipette (1)
allow any recognisable spelling.
Question | Answer Acceptable answers Mark
Number
(b)(ii) named indicator (1) if no indicator named/ substance
colour in alkali (1) named is not an indicator then
colour at end point / in acid (1) score 0 for whole part.
for example: Indicator spelling has to be
phenolphthalein (1) recognisable.
pink/ purple (1)
colourless (1) Litmus (paper/ solution) allowed
methyl orange (1) if universal indicator (allow
yellow (1) ‘indicator paper’) and correct
orange/pink (1) colours {allow neutral or acid
colour for colour at end) allow 1 (3)

mark only.
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Salt formation

Separation

Crystallisation

Question Indicative Content Mark
Number
QWC | * (c) | A description including some of the following points

measure sulfuric acid into a beaker / suitable vessel

stir

heat / warm beaker and sulfuric acid (over a Bunsen flame)
add copper oxide

until solid remains

filter the mixture
to remove excess / unreacted copper oxide

collect filtrate / copper sulfate solution in an evaporating
basin

heat until concentrated / half evaporated

allow to cool and crystallise

pour off remaining solution to leave crystals (6)
dry crystals eg filter paper/ oven/warm place

Level (O MNo

rewardable content

a limited description e.g. add copper oxide to sulfuric acid in a
beaker and mix/stir

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. add copper oxide to sulfuric acid in a
beaker until no more reacts and filter off the unreacted copper
oxide

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. add copper oxide to sulfuric acid, filter,
allow filtrate to crystallise, dry crystals

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

spelling, punctuation and grammar are used with few errors

Q51.

Answer

Acceptable answers

Mark

magnesium sulphate

accept magnesium sulphate

(1)

Q52.
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Question | Answer Acceptable answers Mark
Number
(a) C precipitation (1)
Question Answer Acceptable answers Mark
Number
(b) copper carbonate (s) (1)
sodium nitrate (ag)(1) (2)
Question Answer Acceptable answers Mark
Number
(c) CuCOs Cu(COz)/Cu**C0Oz* /
(Cu)**(CO3)* / (Cu®*)(COs™)
Ignore any ‘balancing’ number in
front of CuCoO; do not allow superscript 3 ie
Ignore any working to find the cuco?
formula (1)
do not allow Cu(CO)z
Question | Answer Acceptable answers Mark
Number
(d) Maximum 2 marks if another
chemical is added to the original
mixture
Maximum 2 marks if heat or
evaporate is used on the original
mixture or the filtrate
First mark
filter/filtration/filtering description or diagram of filtering
(1) ie funnel and filter paper
do not allow sieving/ sifting/
draining /decanting
do not allow separating funnel
Second and third marks
A description including two of
the following
wash/rinse (with distilled water) pour water through solid in filter
(1) paper / clean solid with water
do not allow this mark if washing
is done after drying
any method of drying leave to dry
(1) do not allow just “dry’
{lead iodide/the solid/the do not allow other {solids/salts}
precipitate/the insoluble salt} is | left with the lead iodide
{the residue/left on the paper}
(1) (3)
Question Answer Acceptable answers Mark
Number
(e)(i) | potassium / K* K (1)
Question Answer Acceptable answers Mark
Number
(e)(ii) | chloride / CI’ chlorine (ion) / Cl (1)

do not allow Clz

(Total for Question

STEMUP.CO.UK

= 9 marks)
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Q53.

Question
Humber

Answer

Mark

MNacCl

H,0

(1)
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