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Q3. No Examiner's Report available for this question

Q4.
Part (i) was very well answered.
Part (ii) was not so well answered, with some candidates giving J and X from period 3.

(iii) Most candidates had the idea that groups 1 and 7 involved gaining/losing one electron, so A,
J and unfortunately X were the most common responses.

Q5.
(i)

This question was very well answered on the whole with most responses scoring the 1 mark
available.

Most candidates could identify which of the featured elements of the periodic table were
non-metals. G and X were the most common elements chosen by the candidates, so most
candidates knew of the division between metals and non-metals in the periodic table. However,
some chose to name non-metals that were outside the elements under consideration in the
guestion; these did not score. Some chose to use the periodic table to 'translate’ the lettered
elements in the question, so two of either B, O or Ar also scored, but use of the element names
was not credited.

(i)

This question was poorly answered on the whole with most responses not scoring the 1 mark
available.

Just over a quarter of the candidates could give the letters of the featured elements that were in
period 2 - that is two of A, E and G or 'translated' as Li, B or O. The most common errors were
giving the letters J and X which were in period 3, or using the periodic table (provided for
candidates at the back of the examination paper) to identify two elements in group 2 - usually
Mg and Ca.

The main misconception noted by examiners was a confusion about which is period 2 and

confusion between the meaning of the terms period and group when associated with the
periodic table.

(iii)

This question was not well answered on the whole with just over half of responses scoring the 1
mark available.

Of those who scored the 1 mark, this was for giving the letter of an element that normally forms
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an ion with a charge of +1, namely, A or J, or 'translated' as Li or Na. The most commonly given
incorrect choices were Z followed by G. Again, several candidates did not follow the instructions
and several named incorrect elements such as hydrogen or potassium which were not the
elements under consideration in the question.

Q6.

The vast majority of candidates were able to give the electronic configurations of the ions
formed when sodium reacts with chlorine.

Sodium reacts with chlorine to form sodium chloride,

The electronic configuration of the sodium atom is 2.8.1 and the electronic
configuration of the chlorine atom Is 2.8.7,

Give the electronic configurations of the ions formed.

Na" ‘l g ' O

(2)

Results Plus: Examiner Comments

In some cases, candidates gave the electronic configuration of sodium as 2.8.0, this was
accepted and a mark awarded.

Q7. No Examiner's Report available for this question
Qs. No Examiner's Report available for this question
Qo. No Examiner's Report available for this question
Q10.

In general, candidates performed well in this question with many scoring the mark for being able
to state a correct property of diamond.
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Diamond has a giant covalent structure.

State one property of diamond that is the result of its giant covalent structure.
{1)

Results Plus: Examiner Comments

A correct property that scored the mark.

Diamond has a giant covalent structure.

State one property of diamond that is the result of its giant covalent structure.
(1)

Where candidates did not score it was found that this was because they did not understand the
meaning of the word 'property’, linking their answer to the structure/ bonding of diamond rather
than giving a property.

Q11.
(a) (i)

Fractional distillation was correctly given by about two thirds of candidates but some omitted the
word fractional.

(a) (ii)

Although many candidates gave a correct answer, quite frequently in terms of removing water or
carbon dioxide, there were a surprising number of misconceptions including those who thought
cooling was to remove dust particles and others simply stated that cooling the air would make it
all the same temperature. Others tried to bring in rates of reaction and talked about a lower
temperature stopping the air reacting.

(c) (i)
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Many candidates scored 1 mark for stating that covalent bonding involves the sharing of
electrons, but they usually failed to gain the second mark for stating that a pair of electrons are
shared.

{c) Another gas present In air is carbon dioxide, CO,.
There are covalent bonds between the atoms in a molecule of carbon dioxide.

(Il Describe what is meant by a covalent bond.
(2}

CoveLank 5@«10“&{-:5 IS S‘La.,ﬁ‘l‘mgb Y Q-(ﬂﬂ*i“ﬂﬂj
bafween €uoo ol rmone otons,

Results Plus: Examiner Comments

A typical answer worth one mark.

The large majority of candidates gave the correct configuration.
(c) (iii)

Most scored a mark for correctly showing a shared pair of electrons in a molecule of carbon
dioxide. A common error was to show single bonds between the atoms rather than double bonds
and a few candidates who did show double bonds lost marks by putting extra electrons on
carbon and/or oxygen. Some candidates lost both marks as they failed to draw a correct CO,
molecule, CO was often seen and sometimes COC.

(i} Draw a dot and cross diagram of a molecule of carbon dioxide.

Show outer electrons only.
(2)

Results Plus: Examiner Comments

A well drawn answer for two marks.
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(ili) Draw a dot and cross diagram of a molecule of carbon dioxide.

Show outer electrons only. c= 12

o= e (2)

Results Plus: Examiner Comments

An answer worth 1 mark for showing a shared pair of electrons in a CO, molecule.

Q12.

(a) (i)

Fractional distillation was correctly given by about two thirds of candidates but some omitted the
word fractional.

(a) (ii)

Although many candidates gave a correct answer, quite frequently in terms of removing water or
carbon dioxide, there were a surprising number of misconceptions including those who thought
cooling was to remove dust particles and others simply stated that cooling the air would make it
all the same temperature. Others tried to bring in rates of reaction and talked about a lower
temperature stopping the air reacting.

(c) (i)

Many candidates scored 1 mark for stating that covalent bonding involves the sharing of
electrons, but they usually failed to gain the second mark for stating that a pair of electrons are
shared.

{c) Another gas present in alr is carbon dioxide, CO,.
There are covalent bonds between the atoms in a meolecule of carbon dioxide.

(il Describe what is meant by a covalent bond.
(2}

Covelak bond ! s s Shast an . 0b.2 leetrans
Eﬂ-“'wﬂﬁ-&\ é‘L;\-uJO el o ) {1&3‘“_5

1

STEMUP.CO.UK



https://stemup.co.uk

Results Plus: Examiner Comments

A typical answer worth one mark.

The large majority of candidates gave the correct configuration.

(c) (iii)

Most scored a mark for correctly showing a shared pair of electrons in a molecule of carbon
dioxide. A common error was to show single bonds between the atoms rather than double bonds
and a few candidates who did show double bonds lost marks by putting extra electrons on
carbon and/or oxygen. Some candidates lost both marks as they failed to draw a correct CO,
molecule, CO was often seen and sometimes COC.

(ili) Draw a dot and cross diagram of a molecule of carbon dioxide.

Show outer electrons only.
(2)

Results Plus: Examiner Comments

A well drawn answer for two marks.

(iii) Draw a dot and cross diagram of a molecule of carbon dioxide.

Show outer electrons only. o= 2
o=le (2)

Results Plus: Examiner Comments

An answer worth 1 mark for showing a shared pair of electrons in a CO, molecule.
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Q13. No Examiner's Report available for this question

Q14.
(i)

Candidates generally performed well in this question, with many able to complete the word
equation for the reaction between ammonia and nitric acid.

Ammonia reacts with nitric acid to form ammonium nitrate.

(i) Complete the word equation for this reaction.

(™

Results Plus: Examiner Comments

he correct answer, that scored the mark.

Ammeonia reacts with nitric acid to form ammaonium nitrate,

(i) Complete the word equation for this reaction.
(1)

.......... ntacacel + Ammonium.. — . QMNOOALD. . DAY o

Results Plus: Examiner Comments

Where candidates lost the mark is was often because they stated that ammonium rather
ammonia was reacting or that ammonia reacts with nitrate.

Results Plus: Examiner Tip

Candidates should be taught to use the information given in the stem of the question to help
them form their answer.
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Ammonia reacts with nitric acid to form ammaonium nitrate.

(il Complete the word equation for this reaction.
(1)

Results Plus: Examiner Comments

In some cases, candidates tried to write the symbol rather than the word equation. To be
allowed marks, the symbol equation would have to be entirely correct.

Results Plus: Examiner Tip

Candidates should be taught that if a word equation is asked for, they should not attempt a
symbol equation as it is much harder to gain credit.

(iii)

Candidates generally performed well on this question, with most scoring at least 1 mark for
showing an understanding that the ammonium nitrate promotes crop growth or yield. Many
knew that it was a fertilizer.

(iii} Explain why farmers spread ammonium nitrate on their fields.
(2)

‘1&!7 i""i.rm&f. A q"‘(f&[wt@ ::?L mk infs amwuj anel aedy

Results Plus: Examiner Comments

his good answer scored both marks.

(iii) Explain why farmers spread ammonium nitrate on their fields.

_. %morca e cqede
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Results Plus: Examiner Comments

A common misconception seen was that the ammonium nitrate was used as a pesticide.

his example still gained 1 mark for improving crop yield.

Q15.
(if)

Many candidates answered this very well and obtained the correct answer for three marks. The
major errors arose from an incorrect calculation of the formula mass of iron oxide answered or
missing the ratio of 1 mole of iron oxide containing two moles of iron. Those that divided by two
rather than multiplied by two scored two marks. Those that only achieved the formula mass of
the iron oxide scored the first mark.

(i) The formula of the iron oxide is Fe;0,. Fe

Calculate the maximum mass of iron that can be obtained from 240 tonnes of
iron oxide, Fe,0,.

(relative atomic masses: O = 16, Fe = 56)

(3)
S exz). o FerSse
- A
mass ofiron=__ . B‘-{' . HONINES

Results Plus: Examiner Comments

Calculation of the formula mass of Fe,05; was calculated correctly and scored the 1% marking

point. The second step involved the multiplication of the relative atomic mass of iron by 2 and
this was missed out. The final step of scaling up to 240 tonnes was consequentially carried out
correctly and scored the 3™ mark. So 2 marks for this response.
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{ii} The formula of the iron oxide is Fe,0,.

Calculate the maximum mass of iron that can be obtained from 240 tonnes of
iron oxide, Fe,0;.

{relative atomic masses: O = 16, Fe = 56)

(3)
2.5 =12
0 Yo, 3)( le ‘:f' ?
. ”l?{ 2O = JEB OB o
mass of iron=_.. léﬁ’ SN (s 11 | 1-1

Results Plus: Examiner Comments

he formula masses and proportions were corrctly calculated (160 & 112). These were then used
correctly to give the final answer of 168. 3 marks given for this correct answer.

Results Plus: Examiner Tip

Practice calculations of this type and set out your working in a logical way.

Ql6.

(ii)

In general, foundation tier candidates found calculating the maximum mass of iron produced in
the reaction difficult. However, many were able to score at least 1 mark for calculating the

formula mass of iron oxide.

A good proportion of candidates were able to calculate the number of moles as 1.5, but this was
often then given as a final answer with no further calculation made.
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(ii) The formula of the iron oxide is Fe,0,.

Calculate the maximum mass of iron that can be obtained from 240 tonnes of
iron oxide, Fe O,.

(relative atomic masses: O = 16, Fe = 56)

(3)

G Z sexl:\\2 B (3 -8

Results Plus: Examiner Comments

1 mark was awarded here for correctly calculating the relative formula mass of the iron oxide as
160.

(i) The formula of the iron oxide is Fe,0,.

Calculate the maximum mass of iron that can be obtained from 240 tonnes of
iron oxide, Fe,0,,

(relative atomic masses: O = 16, Fe = 56)
3)

mass of iron=___ / 66 .................. tonnes

Results Plus: Examiner Comments

A fully correct answer that scored all three marks available.
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Q17.

Candidates were usually aware that intermolecular forces affect boiling point. There remains a
confusion between intermolecular and intramolecular forces, with responses sometimes straying
into an implicit or even explicit statement that covalent bonds were responsible for level of
boiling point, e.g. 'the intermolecular forces between the atoms are weak'. Some candidates did
not go on to explain that weak intermolecular forces only required little energy to overcome.

Q18. No Examiner's Report available for this question

Q1l19.

The information that the two elements both had one electron in the outer shell of their atoms
was well described. Some candidates referred to the same number of electrons (not outer
electrons) and so did not score.

Q20. No Examiner's Report available for this question
Q21. No Examiner's Report available for this question
Q22.

Candidates scored across the whole mark range available in this extended open response
question. Those that did well were able to explain the bonding and structure of all three
substances and why the properties of calcium chloride are different from the properties of
calcium and chlorine, they were clear and careful with their use of scientific terms. Those that
lost marks did so as they referred to free electrons or ions in the wrong context, or did not
explain why the properties are different. Some candidates thought that the calcium chloride just
took on a mix of the properties of calcium and chlorine.

Q23.

(i) Most candidates linked the cloudiness to a precipitate, slightly fewer to sulfur (even though
the equation gave it as a solid product). Others identified NaCl as a solid precipitate (even
though the equation gave it as aqueous), whilst others thought that the cloudiness was caused
by effervescence.
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(i) It was clear that the majority of candidates had either carried out this investigation or seen it
done. A pleasing majority were able to locate a black cross correctly and knew that it would
disappear. However, some were confused into discussing the effect of different concentrations of
HCI, but omitted to discuss the process for measuring the rate.

Q24.

Candidates found this question quite difficult. The best candidates understood the difference
between intermolecular forces and covalent bonds and so answered well. However, many did not
show this understanding and gave answers that referred to the weak covalent bonds that
needed to be broken.

Carbon dioxide is a simple molecular, covalent compound.
It has a low boiling point of -78.5°C.

Explain why carbon dioxide has a low boiling point.
(2)

;C:r ’\CA_S WOy tAdermalecs! e falca S bl cha, our e,

sy ey boogend  ddewn,

Results Plus: Examiner Comments

In this case, the candidate correctly refers to the weak intermolecular forces and stated that

these are easily broken, simply stating the forces are easily broken was not sufficient to gain the
second mark as there needed to some reference to the amount of heat or energy required.
herefore, this answer scored just 1 mark.

Explain why carbon dioxide has a low boiling point.
(2)

n.L'A*' , lfbﬁal' .. /
ey Homd g) 4 ’fA A

Results Plus: Examiner Comments

In this case the reference to the weak covalent bonds means that that this answer was rejected
for both mark points and did not score.
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Explain why carbon dioxide has a low boiling point.
(2)

_.ﬂm:mn...d.'wéésa....,.ﬁ'.\qfa...,g..,.....%5:-.3.9__...bn{;_l_w_raﬁ....__gal;_i.ma...,.'ps:s::éamen ok han, ek ook eoleevlas

Soceen. Yhat. dent...aquie..o...fok..ofenegy D 08 ARG

Results Plus: Examiner Comments

A good answer that scored both marking points.

Q25. No Examiner's Report available for this question

Q26.

A good proportion of learners performed well in question (ii) with many being able to explain that
calcium would be found in period 4 of the periodic table because it has four shells of electrons. In
some cases, candidates lost the second mark point as they stated that calcium has four outer
shells of electrons which was rejected. Where candidates did not score, it was often because
they did not read the question carefully and stated what group rather than what period of the
periodic table calcium is found in.

Q27.

Most candidates answered this well and recalled definition. When only 1 mark was awarded, this
was often because the difference in neutrons but not the same number of protons was given.
Candidates are advised in this type of question not to mention electrons which sometimes
confused an answer. Some candidates unfortunately mentioned 'different elements with a
different number of neutrons'.

STEMUP.CO.UK
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Element E has an atomic number of 5.
In a sample of E there are two isotopes. One isotope has a mass number of 10
and the other isotope has a mass number of 11,

(il Explain, in terms of subatomic particles, what is meant by the term isotopes.
(2

Thew are. Daclicle thatl hove. He Same.. mmber. LSHP -
A A "L{@ Aame... c?:)i}m\;; srimaberc bk d i Meramt . momss

Results Plus: Examiner Comments

his answer states clearly the standard definition (They are atoms... would have been even
better).

Q28.
(i)

This question was not well answered on the whole with just less than half of responses scoring at
least 1 of the 2 marks available.

Despite examiners having seen some flawless answers, few candidates were able to define the
term 'isotopes' correctly. In the responses that scored 1 mark, this was often for a correct
reference to isotopes having a 'different number of neutrons', with no reference to the number of
protons, or alternatively mentioning only 'same number of protons'.

It was clear from responses that many candidates had clearly not read the guidance in the
question, namely the important phrase 'in terms of subatomic particles'. stated that isotopes
have the 'same atomic number but a different mass number'. This was credited with 1 mark,
since it was evident that they knew what isotopes were but had not phrased their answer in
terms of subatomic particles.

The main misconceptions in many responses that did not score were the incorrect assumption

that isotopes are atoms of different elements, or that isotopes means ‘'electron transfer’,
showing some confusion with ionic bonding.
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Element E has an atomic number of 5.
In a sample of E there are two isotopes. One isotope has a mass number of 10

and the other isotope has a mass number of 11.

(i) Explain, in terms of subatomic particles, what is meant by the term isotopes.

(2)

Results Plus: Examiner Comments

his is typical of many responses seen which did not score any of the 2 marks available.

he candidate has confused istopes with electron transfer.

Results Plus: Examiner Tip

Learn key definitions of the terms in the specification, namely 'isotopes'.

(iy Explain, in terms of subatomic particles, what is meant by the term isotopes.
(2)

howe
Shaek. Bee~ (e Same Nnoneer

Results Plus: Examiner Comments

his response scored both available marks.

here are correct references made to 'same number of protons' and a 'different number of
neutrons'.

STEMUP.CO.UK
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Q209.

This question was not well answered overall, with the majority of responses managing to score
only 1 of the 2 marks available.

It is worthwhile noting that this question required an explanation but many candidates simply
gave a description. Almost all candidates only scored the first marking point since they did not
explain the trend but only described it, namely that mass decreases for calcium carbonate.
There were very few 2 mark responses seen, suggesting they found it very difficult to describe
what happens as a reaction progresses. In several of those responses where an explanation was
attempted they usually did not score it as they incorrectly stated evaporation rather than loss of
a gas.

Another sample of calcium carbonate is heated and the mass of solid remaining is
measured each minute.

The results are shown in Figure 11.

1 2 3 4 5 6 7

81172 |64 )| 60|56 |53/ 52

Figure 11

(i) Explain the trend shown by the data in Figure 11.
(2)

Results Plus: Examiner Comments

his was a commonly seen response scoring 1 mark only.

he correct trend in the data has been described but has not been explained.

(ii)

This questiion was very poorly answered with fewer than a quarter of responses scoring the 1
mark available.

It was clear from the responses that few candidates understood the concept of heating to
constant mass.

The major misconception was that many candidates thought that the mass of the solid would

decrease to zero or simply that there is still some mass left; others incorrectly thought they
needed to know the theoretical yield.
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(ii) Itisimpossible to be sure from this data that the reaction is complete.

State why.
(1)

ALCOMMAL, ... e reacton . . Keph . ducrcoong. ...

Jhow . the. pound  at. . wback. bt Soldl  staged..
at U dane  madd.

Results Plus: Examiner Comments

his response scored the 1 mark available.

he response correctly mentions that the mass is still decreasing and has not reached a point
where the mass stays constant.

{ii) It is impossible to be sure from this data that the reaction is complete.

State why.
(m

o becaSE e e daeing Featia ..Q..j: b Cianghes.

Results Plus: Examiner Comments

his response was typical those that did not score.

his highlights the misconception of the majority of candidates where they incorrectly assumed
that the mass would eventually go down to zero in the thermal decomposition of the calcium
carbonate.

Q30.

(i) This question required an explanation, but many just gave a description. The obvious mark
was that mass decreases for calcium carbonate, although some did state the rate is slowing
down. Some candidates stated that carbon dioxide was released as the explanation for mass
loss, but incorrect explanations for the mass decrease were varied and included calcium

STEMUP.CO.UK
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carbonate melting and/or evaporating, reacting with oxygen or just 'disappearing'. Very few
candidates were able to explain why the rate of reaction decreases as time goes on.

Another sample of calcium carbonate is heated and the mass of solid remaining Is
measured each minute.

The results are shown in Figure 3.

0 1 2 3 4 5 6 7
90 | 81 | 72 | 64 | 60 | 56 | 53 | 5.2

Figure 3

(i) Explain the trend shown by the data in Figure 3.
(2)

o DB Ahe MWL WRAE R wont ok Sond. ewnaini e decrased . .
TS S RS AR, i PRI DAL K pORASAC. B
Qe ALERIBA. i eICOR . inTO. W alveesphest  3nd Madreive.

A VRS O R € e e

Results Plus: Examiner Comments

Some candidates just described the pattern in this data. This answer gives a correct explanation
as well so scores both marks.

(ii) A considerable number of candidates understood the concept of heating to constant mass,
even if they weren't always as good at expressing themselves clearly. Others just stated that the
reaction was incomplete but gave no evidence for this idea. Some misunderstood the data
completely and thought that it would decrease to zero; others incorrectly thought they needed
to know theoretical yield.

Q31. No Examiner's Report available for this question

Q32.

A few candidates scored full marks on this item however many wrote about how the solid did not
conduct electricity, but the solution did (for one mark) and then erroneously went on to write
about delocalised electrons in the solution and not in the solid. The other significant error seen
was when candidates wrote about molten ammonium chloride - again evidence showing that
candidates do need to read the question carefully before starting their answer.
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Q33.

This question was pleasingly well answered with a large majority of students knowing that
calcium nitrate is soluble whereas calcium carbonate is not and many explaining the
conductivity of the former as being a result of the presence of free moving ions. Sometimes the
explanation was in terms of electrons (or even atoms or particles), not ions, being free to move.

Calcium nitrate and calcium carbonate are both ionic compounds.

Calcium nitrate mixed with water behaves as an electrolyte.
Calcium carbonate mixed with water does not behave as an electrolyte.

Explain. in terms of solubility and movement of ions, this difference in behaviour.

Results Plus: Examiner Comments

his answer shows a common error - that electrons are the free particles, rather than ions.

Calcium nitrate and calcium carbonate are both ionic compounds.

Calcium nitrate mixed with water behaves as an electrolyte.
Calcium carbonate mixed with water does not behave as an electrolyte.

Explain, in terms of solubility and movement of ions, this difference in behaviour.
(2)

Lodeivpmhbbote 18 Satuble. in taadesr Gnd Whee. it is MSSalmd i astdily

dﬂawungﬂfbarthi}mantﬂhulmu}mhwmuu Ldotid whan it 05 miref

Sl A S‘d 4 ionds. Compoundd.. e na . Sandick. sleodriity. br e e the leons

“**-th'«n;l. POsiHios ond LamnBhcarry OMary . Tharc bt it COnnot he om

Results Plus: Examiner Comments
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his is a more comprehensive, more clearly written answer than the other example, and
correctly refers to ions.

Q34.

This question proved difficult for many candidates and a large number of blank pages were seen.
Most of those that did attempt to answer the question often repeated information from the stem
of the question which did not gain credit. Only the best were able to relate the data in the stem
to the bonding and forces present in simple molecular, covalent substances and ionic
substances. The application of scientific terminology was weak and many candidates could not
specifically name the particles involved. Candidates seemed confused between intermolecular
forces and bonds between atoms.

Explain, in terms of bonding and the forces between the particles, the relative
melting points and abilities to conduct the electric current of substances A and B.
(6)
N Y T ¥ L T L PR (X .
of 85%
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Results Plus: Examiner Comments

he candidate has correctly classified substances A and B as covalent and ionic.

he melting points of substances A and B have been explained, with sufficient linkage of
scientific ideas.

he explanation of the conduction of substance B is poor, limited to comments about electrons
moving.

Whilst there is confusion in the description of conductivity, the explanation of the melting points
alone merits level 3 - 6 marks.

Explain, in terms of bonding and the forces between the particles, the relative
melting points and abilities to conduct the electric current of substances A and B.

e Coveadent I-n\.t‘i"ﬂ'h,x[ﬁ]'
ok Sebfance B NaSan tsre Strachu. @mmee Straduis

gu.d“q.“_} tdr\&'«d t‘xk‘ii‘ 'I‘\S-tf_y q_aﬁt wkumr\d\ “[*'N *HH!).;
b condnetSala mittien e Bend S anr dlSs VLF}QTPW
el RS o LAk throuh \s1S ard LofS o dond§
s Ml 'ﬁ thl\ wanlt be nvlS. art g'}l‘ur\j B ha§ amelt ﬁ;
pount S €E7C ankA A RT°C %L{S&awmj that bhaS
Strongtl band§ Ttk A hS Amie Stractart TF
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Results Plus: Examiner Comments

A and B are classified and the melting point of B is explained.

he whole of the answer links well. Therefore level 2 and awarded 4 marks.
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Explain, in terms of bonding and the forces between the particies, the relative
melting points and abilities to conduct the electric current of substances A and B.
(6
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Results Plus: Examiner Comments

he candidate has correctly classified substances A and B as covalent and ionic.
hey have referred to the low melting point of substance A but the explanation is incorrect.

hey have referred to the high melting point of substance B and to strong forces of attraction
but they do not say what the forces of attraction are acting between.

Both substances have been correctly classified and there is an explanation for one property.
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‘However the links are not made correctly and therefore a mark of 3 rather than 4 is awarded. \

Explain, in terms of bonding and the forces between the particles, the relative

melting points and abilities to conduct the electric current of substances A and B.
(6)
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Results Plus: Examiner Comments

he substances have not been classified.

However, an explanation for the melting point of each has been attempted. A full explanation
has not been given and so therefore only level 1 - 2 marks can be awarded.

Explain, in terms of bonding and the forces between the particles, the relative

melting points and abilities to conduct the electric current of substances A and B.
(6)
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Results Plus: Examiner Comments

he candidate has correctly classified substance A as simple molecular and has linked this to a
low melting point.

here are many scientific terms that have been included. However, these are not linked to the
question and have been used inappropriately. They have therefore been ignored and no credit
for their use has been given.

Explain, in terms of bonding and the forces between the particles, the relative
melting points and abilities to conduct the electric current of substances A and B. o
Sumtm\ce,ﬁandii » &PE.WV‘UL:} . J:Q..L{Ef& ecent oS
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Results Plus: Examiner Comments

he candidate has not classified either substance A or B, they have simply repeated the
information in the table and stem of the question, which is not worthy of credit.

Q35.

This extended open-response question was poorly answered with just under half of responses
scoring. Of those responses which scored, invariably they scored a Level 1 or Level 2 answer.

Pleasingly, it was noted by examiners that for those candidates who had attempted the question
their responses were clearly structured. It was clear that some candidates have seen the
description of the formation of sodium and chloride ions from sodium and chlorine atoms using
electron configurations. Many conveyed ion formation using clearly drawn diagrams.

A common misconception noted by examiners was that many candidates confused ionic bonding
with covalent bonding and frequently (and incorrectly) showed dot and cross diagrams of sodium
covalently bonded to chlorine. Some responses had repetition of the exam question, showing the
electronic configurations of sodium and chlorine which scored no marks.

Very few candidates attempted a description of the arrangement of ions in sodium chloride.
When candidates did describe the structure it was usually very basic, i.e. they did not did not
use terms such as lattice, or identify that the positive and negative ions alternate. Very
occasionally, there were a few good diagrams showing this.

*  Sodium chloride is an ionic compound, containing sodium ions, Na®, and
chloride ions, CL".

Figure 15 shows the electronic configuration of sodium and chlorine.

[ |

sodium 2.8.1
chlorine 2.8.7
Figure 15

Explain how sodium and chlorine atoms form the ions in sodium chloride and
how the ions are arranged in the solid sodium chloride.
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You may wish to use diagrams in your answer.

oot Daw v Syl
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Results Plus: Examiner Comments

his response was awarded Level 3-5 marks
he response correctly explains how both the chlorine and the sodium atoms become ions by

the transfer of an electron. This is correctly illustrated by a diagram which clearly shows the
origin of the outer shell electron transferred to chlorine from the sodium.
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While not perfect, this is sufficient for Level 3 - ideally we would wish to see references to
chloride ions and the structure of sodium chloride.

SﬁdLuH[c}st./ﬁLuesmelechca
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Results Plus: Examiner Comments

his response was awarded Level 2-4 marks

he correct idea of electron transfer has been conveyed to show the loss of an electron from the
sodium to the chlorine atom. Ideally we would like to see the charges on the diagram to show
the ions and the use of chloride ion in the description.
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Sodium chloride is an ionic compound, containing sodium ions, Na*, and
chloride ions, CU" I
Figure 15 shows the electronic configuration of sodium and chiorine.

e

sodium 2.8.1

chlorine 28.7

Figure 15

Explain how sodium and chlorine atoms form the ions in sodium chloride and
how the ions are arranged in the solid sodium chloride.

You may wish to use diagrams in your answer.
(6)
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Results Plus: Examiner Comments

his response was awarded Level 3-5 marks

he response correctly explains how both the chlorine and the sodium atoms become ions by
the transfer of an electron. This is correctly illustrated by a diagram which clearly shows the
origin of the electron transferred to chlorine from the sodium. There is also a brief description of
the structure of the sodium chloride.

While not perfect, this is sufficient for Level 3 - ideally we would wish to see references to
chloride ions and the ions drawn.

Q36.
This was straightforward for many candidates but linking the group number with the number of

electrons in the outer shell was seen more than linking the period number with the number of
electron shells.

Q37. No Examiner's Report available for this question

Q38.

Examiners reported that it was rare to award 2 marks for this question. Although several scored
one mark for making reference to delocalised or free electrons in the graphite structure, many
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then did not link this with the idea of an electric current being a flow of electrons. Many just
made the comment that the electrons ‘carried the charge’, for which no credit was given.
Equally, many candidates just scored one mark for the idea of electrons being able to move
through the graphite structure or between layers, but had not qualified those electrons as being
delocalised.

Several misconceptions were seen. For example, a number of candidates referred to moving
ions, or made a general reference to 'particles' moving — neither of which were credited. A few
students stated that graphite was a metal!

Another misconception which is generally seen on this type of question, but surprisingly not as
frequent as in some other previous examinations, has been the use of the term 'spare electrons'.
Mention of this does not receive credit, and candidates should be deterred from using it.

Out of context answers were seen such as: 'layers slide past each other’, '‘weak bonds allow
electricity to pass through', 'due to its high melting point’, 'it is a metal so it conducts electricity',
'a lot of space in between atoms allowing particles to flow through' and 'due to ionic or giant
structure', none of which received credit. Examiners also reported seeing answers in terms of
uses and properties of graphite and the bonding within its structure.

Explain, in terms of its structure, how graphite conducts electricity.

(2)

Results Plus: Examiner Comments

Here the electrons have not been qualified, but the 2nd mark was awarded for the electrons
moving.

a¢f T elethenr Ny nuad fp becovar Jhublw
Explain, in terms of its structure, how graphite conducts electricity.
(2)
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Results Plus: Examiner Comments
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his response refers to delocalised ions which does not achieve the mark, nor does 'ions are free
to move'.

Results Plus: Examiner Tip

Electricity is a flow of electrons.

Explain, in terms of its structure, how graphite conducts electricity.
(2)

L has ey 3 gualenk bowds  Hiere 8o o Gpare
SRR _{_fc,Lm“_.__ ["{ML S TS PO A d.‘qu-i S

Results Plus: Examiner Comments

It is not an acceptable alternative to use the term 'spare electron' rather than 'delocalised
electron' or 'free electron'. So this answer scored 0 marks.

Q39. No Examiner's Report available for this question
Q40. No Examiner's Report available for this question
Q41.

(b)(i)

The majority of candidates knew that argon can be used to put out fires because it is
nonflammable.

(b)(ii)
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The majority of candidates knew that helium is used in airships because it has a low density.

(c)(i)

It was disappointing that not many candidates knew the appearance of chlorine at room
temperature. The appearance of bromine and iodine were given as a colour and a physical state
and there were 2 marks for this question, so candidates should also have given the appearance
of chlorine as a colour and a physical state. A common incorrect answer was that chlorine is a
blue liquid, showing that candidates were probably confused with the use of chlorine in
swimming pools. Candidates would benefit from being shown a gas jar of chlorine.

chlorine \3&@ ,
bromine dark red liquid
iodine grey solid

Results Plus: Examiner Comments

his candidate scored 1 mark for gas.

Results Plus: Examiner Tip
If you are given some information in a question, try to see if there is a pattern and answer in a

similar way. In this question, the appearances of bromine and iodine are described with a colour
and a physical state. The appearance of chlorine should also include the colour and physical

state.

chlorine Green 30._5
bromine dark red liquid
iodine grey solid

Results Plus: Examiner Comments

his is an example of an answer that scored 2 marks as it includes the correct colour and
physical state for chlorine.
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I —

(c)(ii)

The majority of candidates could write the correct word equation.

Some candidates decided to attempt to write a balanced equation, but credit was only given if
this was completely correct. Symbols such as H or Cl should not be used for hydrogen and
chlorine gas. Candidates are advised to write word equations when they are asked to do so in a
question.

Some candidates also lost marks by writing CL as the symbol for chlorine and others changed
the product to hydrochloric acid, hydrochloride or hydrogen chlorine.

A chkare |

Results Plus: Examiner Comments

his answer scores 1 mark for hydrogen + chlorine. The candidate has written the name of the
product as hydrogen chlorine, which is incorrect.

Results Plus: Examiner Tip

Copy the names of chemicals carefully from the question.

Results Plus: Examiner Comments

his candidate tried to write a balanced equation, but the formulae are incorrect so no marks
were given.

Results Plus: Examiner Tip

If a question asks for a word equation, do not try to write a balanced equation.

| Aoadgpar . ...+ CAVIAC. . > Hode@e . Chtorire.
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Results Plus: Examiner Comments

his is an example of a correct word equation, scoring 2 marks.

Q42.
(b)(i)

The majority of candidates knew that argon can be used to put out fires because it is
nonflammable.

(b)(ii)

The majority of candidates knew that helium is used in airships because it has a low density.

(c)(i)

It was disappointing that not many candidates knew the appearance of chlorine at room
temperature. The appearance of bromine and iodine were given as a colour and a physical state
and there were 2 marks for this question, so candidates should also have given the appearance
of chlorine as a colour and a physical state. A common incorrect answer was that chlorine is a
blue liquid, showing that candidates were probably confused with the use of chlorine in
swimming pools. Candidates would benefit from being shown a gas jar of chlorine.

chlorine _ 5&":,
bromine dark red liquid
i iodine grey solid

Results Plus: Examiner Comments

his candidate scored 1 mark for gas.

1
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Results Plus: Examiner Tip

If you are given some information in a question, try to see if there is a pattern and answer in a
similar way. In this question, the appearances of bromine and iodine are described with a colour
and a physical state. The appearance of chlorine should also include the colour and physical
state.

chlorine GvLen 3:451
bromine dark red liquid
iodine grey solid

Results Plus: Examiner Comments

his is an example of an answer that scored 2 marks as it includes the correct colour and
physical state for chlorine.

(c)(ii)

The majority of candidates could write the correct word equation.

Some candidates decided to attempt to write a balanced equation, but credit was only given if
this was completely correct. Symbols such as H or Cl should not be used for hydrogen and
chlorine gas. Candidates are advised to write word equations when they are asked to do so in a
question.

Some candidates also lost marks by writing CL as the symbol for chlorine and others changed
the product to hydrochloric acid, hydrochloride or hydrogen chlorine.

nchare |

Results Plus: Examiner Comments

his answer scores 1 mark for hydrogen + chlorine. The candidate has written the name of the

product as hydrogen chlorine, which is incorrect.

Results Plus: Examiner Tip
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Copy the names of chemicals carefully from the question.

G X s = e S

Results Plus: Examiner Comments

his candidate tried to write a balanced equation, but the formulae are incorrect so no marks
were given.

Results Plus: Examiner Tip

If a question asks for a word equation, do not try to write a balanced equation.

| W? it CAOIT Al Fradepes LAl

Results Plus: Examiner Comments

his is an example of a correct word equation, scoring 2 marks.

Q43.
Barium and sulfur were often stated and scored the mark.

Where candidates did not score the mark, it was often because they thought that the elements
combined in barium sulfide included barium and sulfide, other elements were also included in
incorrect answer, the most common element added was oxygen, indicating confusion between
sulfide and sulfate.

Give the names of the elements combined in barium sulfide.
(1)

v ooariuen . So\Ser

Results Plus: Examiner Comments

A correct answer that scored the mark.
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Give the names of the elements combined in barium sulfide.
(1)

et S Pk v .

Results Plus: Examiner Comments

In some cases, candidates tried to give reactants that might form barium sulfide such as barium
and sulfuric acid.

Give the names of the alements combined in barium sulfide.

Doy . t“b\h\l%u\hf ,2, D;!.'?.s.-?a.t.,ﬂ

(13

Results Plus: Examiner Comments

Another error seen frequently was to include oxygen in the list of elements present in the
compound. This answer scored no marks.

Give the names of the elements combined in barium sulfide.
()]

SUlfor s ol

Results Plus: Examiner Comments

A common error seen was to state that boron or beryllium was present rather than barium.

Q44.
(a)(ii)

Many candidates could write the symbol for an element in the same period as beryllium.
However, a significant number of candidates were confused between a group and a period and
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they wrote Mg or Ca as their answer.

(b)(i)

A significant number of candidates were unable to work out the numbers of protons, electrons
and neutrons in an atom of beryllium. Candidates should learn how to work out the numbers of
protons, electrons and neutrons in an atom from the atomic and mass numbers.

(c)

The majority of candidates were able to relate the group number to the number of electrons in
the outer shell. Only a small number of candidates referred to proton, neutrons or atoms in the
outer shell. Some candidates just referred to 'it has 5 at the end of the configuration' without
explaining what the 5 refers to. Only a few candidates wrote about the similar properties of
elements in the same group.
Phospharus s groue. S of the pertodic
tTable . becau& e &t hay o wﬁw ) R.C:.)Qﬁﬁ.’(

felative atomic nass. Nunoer..

Results Plus: Examiner Comments

his answer did not score any marks as it did not refer to electrons or outer shell.

Results Plus: Examiner Tip

Read the information given in the question. The electronic configuration of phosphorus is given
as 2.8.5. The question asks you to use this electronic configuration in your answer.

_phos@Phogus s . glGop
5 plcouse rf AT

A negHons B
outer  gneit . oo

Results Plus: Examiner Comments

his answer scored 1 mark for writing about the outer shell. Neutrons are in the nucleus of an
atom. There was a clue in the question. Electronic configuration is the arrangement of electrons
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in an atom.

Results Plus: Examiner Tip

Learn the positions of the particles in an atom.

Beceuse  pOSPnO WS  has S eleckiuns on
LS QUBS Sl M

Results Plus: Examiner Comments

his is a good answer, scoring 2 marks.

Q45.
(a)(ii)

Many candidates could write the symbol for an element in the same period as beryllium.
However, a significant number of candidates were confused between a group and a period and
they wrote Mg or Ca as their answer.

(b)(i)

A significant number of candidates were unable to work out the numbers of protons, electrons
and neutrons in an atom of beryllium. Candidates should learn how to work out the numbers of
protons, electrons and neutrons in an atom from the atomic and mass numbers.

(c)

The majority of candidates were able to relate the group number to the number of electrons in
the outer shell. Only a small number of candidates referred to proton, neutrons or atoms in the
outer shell. Some candidates just referred to 'it has 5 at the end of the configuration' without
explaining what the 5 refers to. Only a few candidates wrote about the similar properties of
elements in the same group.
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Results Plus: Examiner Comments

his answer did not score any marks as it did not refer to electrons or outer shell.

Results Plus: Examiner Tip

Read the information given in the question. The electronic configuration of phosphorus is given
as 2.8.5. The question asks you to use this electronic configuration in your answer.

NogUS S v gl(Qop

2 WCowse Jt

6 NeUHONS o (k.
outer el

Results Plus: Examiner Comments

his answer scored 1 mark for writing about the outer shell. Neutrons are in the nucleus of an
atom. There was a clue in the question. Electronic configuration is the arrangement of electrons
in an atom.

Results Plus: Examiner Tip

Learn the positions of the particles in an atom.

..... Becavse PSPl ws  lhas S eleckeuns an.
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his is a good answer, scoring 2 marks.

Q46.

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
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.

Ir N

*(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

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
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marks.

*(b) Magnesium has an electronic configuration of 2.8.2,
Oxygen has an electronic configuration of 2.6. fhl
%&l .ZJ"

Explain, in terms of their electronic configurations, how magnesium and oxygen 7
atoms react to form the ionic compound magnesium oxide, MgQ, and include a
description of the structure of solid magnesium oxide.
(6)
AMOGniyion At Aoy Qn atferve pray & oAt and
QN adomdl naumbts CF (2. TLUY oty Thal A%e elecrronul
enfroeranon o AR L 2, P2.. T hif QLG rmgemg (hal _at Had
argd LT
(2 it €A Ctrond  guwmel,  protond, Oxygen had Ao Giaruc rrces
of 16 ond thg oromAC b for aF M 3. Bl pegeng thot
ANL. hobrrondC  coogagirchTn for 4t aa 2.k ond S bes R elmron
Fpmw ol P nawrvers . Thett duo réact AL Form 2R [ondc
cor~pourgl rmagresin oxed. The  (rrverae of 0ar  jipepie o€
Cvodend, oo Ao wgzp [0 029 o law medhog e banng
are
FI:.AJ el e tlecrad o ’ﬂfu..h’f Fer ey Fron eacholRoe

e Ge LAL A fﬂ«w g albrachon Lernatin (haesy

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.

Q47.

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
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.
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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.

(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, fﬁ’
Oxygen has an electronic configuration of 2.6. A

Explain, in terms of their electronic configurations, how magnesium and oxygen 7
atoms react to form the ionic compound magnesium oxide, MgO, and include a
description of the structure of solid magnesium oxide.
16)
A{a‘g;m}m kext= Aoy an aterde pral O a4 and
QL ol nuibts COF (3 TRUr oy that A%e edecroul
enfraerancn fa- AR A 2, P2.. Thif il rmgemg thatl it Had
ol el
(2 it £ Ctrond . oomel,  protond,, OxyGen hod. Ahe ai@vdC mceis
of 16 ond the ohomAl pnwurer for bk M B B segeng thot
AL ehoerrandC  cengigtechTn for b a4 2.4 ord AF Fea @ elwron
Ppm ol P haeisvreeds These touw recet AU Form Zre  [endC
car~pourgd ragnLAin (e . The [rrvchue of _Bay  fo~ple o toude
vodent. op twag gy (€ P09 o lav redbng ed baing
are
F‘:"d end e idecrond e ’qm For aucuy o eachol

A hae | ok feces gl albrachen | beniesn (ham

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.

Q48.
(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.
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{ii) Chlorine is one of the products of the electrolysis.
The half-equation for the production of chlorine is
201" — Cl, + 2e

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

s Swows ok e dlodde ons ae. oxdisad
becaose. Ba dedne s neusval.

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip
Use OIL RIG to help you to remember about oxidation and reduction.
Oxidation Is Loss of electrons.

Reduction Is Gain of electrons.

(i) Chlorine is one of the products of the electrolysis.
The half-equation for the production of chlorine is
2017 — Cl, + 2e oIL R1G

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

ik shows Mok eoch dhlorde ton loses on

Results Plus: Examiner Comments

his is a very good answer, scoring 2 marks.

a) (i

A large number of candidates were able to work out that sodium hydroxide solution was left.
However, some candidates thought that sodium was left and as it is an alkali metal, the solution
would be alkaline. A few candidates thought the solution would be alkaline as acidic chlorine is
lost.
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(i) Sliggest why the solution remaining at the end of the electrolysis is alkalire.

whin Mole e dlolac

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

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

At the end o the elecholyses the sadivm and hydroxicle icns that_were
00 elecheiysed las Hey. de nd lose. Ao hirge as easily as H' od
CL ins) ceath fogether
lall Qlialrs . ey OH= jems)

Results Plus: Examiner Comments

his is a very good answer and scored 1 mark.

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

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

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

mke 4he cfode and anode  sediim <o

.“EL.Q*“(-?.. A% Eoﬂmﬂ!ég Mo reacé e My

Results Plus: Examiner Comments

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

Read the question carefully.

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

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

TOUL . EALEATANA NS, wouhdd e mmEe  me\etn s e
e c de

Results Plus: Examiner Comments

his is a good answer, scoring 1 mark.

This question was not answered well by many candidates. A lot of candidates thought that there
were oxide ions in water or that the oxygen was produced from the sulfate ions. Candidates
should be made aware that the ions from water can be discharged at the electrodes during
electrolysis of a solution. Some candidates showed an excellent understanding of what was
happening and they gave a balanced half-equation for the reaction at the anode.

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

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

s oo qaned ok (abhtt

Results Plus: Examiner Comments

his candidate did not score any marks.

Results Plus: Examiner Tip

lons react at the electrodes by gaining or losing electrons.
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(b} i) When copper sultate solution is electrolysed using inert electrodes, oxygen is
formed at the positively charged anode.

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

Ae Onpen ions-ose ke Yo e cqcde , Heoe thes e
}ikJo d.if?:m - . J

buk \)‘ﬂ{ﬁ ........ _ )Sc'-ﬁ... @, Wt \-Uen aom . Yo ﬁrm
wWckeades Gregen Gan. [

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

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

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

(2]

sekutes
Tre (‘&jd-tr.ult 05 the S0P (ose e!tct*tr;ﬁ'l-\.ﬂat_‘hv'}r.'\ a«wa.:md.uj

Dopo._ sl iees Lo Y sRUTOO S8 @ ? uhin e -'\jti'-mddt. 5. dischaged. o
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Results Plus: Examiner Comments

his is a very good answer that identifies the hydroxide ions in the solution and states that they
lose electrons to form oxygen. This answer scored both marks.

This question was answered correctly by a large number of candidates. Just small numbers of
candidates multiplied the mass by the relative atomic mass or divided the relative atomic mass
by the mass of copper.
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(ii) The other product is copper.
1.27 g of copper were produced in an experiment.

Calculate the number of moles of copper, Cu, produced in this experiment.

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

.23 2 63,5 = 0Q-02 .

Lt d amount of copper produced = 0.- Q2. mol |
8 3|3
— (Total for Question 1 = 8 marks)

Results Plus: Examiner Comments

his correct answer scored 1 mark.

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

(Relative atomic mass: Cu = 63.5)

_12.3+ 63.S=<=02 S

amount of copper produced = 0 2 . mol
o (Total for Question 1 = 8 marks)
] 2 :’ l
__f'_..--r T 0 ?"
2 ¢
g . }?105“;
—— Eﬁrﬂﬁﬂ@
'é_{"—__\-"\. ™y
\ .\l\.\a)l:

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

Avoid making careless errors. Read the question carefully.

Q49.
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(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.

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

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

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

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip
Use OIL RIG to help you to remember about oxidation and reduction.
Oxidation Is Loss of electrons.

Reduction Is Gain of electrons.

{ii) Chlorine is one of the products of the electrolysis.
The half-equation for the production of chlorine is
20 = O, +2e oL Q16

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

ik shews thok. each chlemde ion. loses on

Results Plus: Examiner Comments

his is a very good answer, scoring 2 marks.

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

(il Sliggest why the solution remaining at the end of the electrolysis is alkalire,

whin Ohede 5 e lela

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

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

At the end_opthe elechalysis. the sodim and hydroxicle ions that wee
0o fff(ﬁtd;,hezjf las J"Lf"?t de.nd. lose  Heir~ Cherge as eoscly as. H* od
(L ims) read- ;‘G{}?H‘é’fi

:'_J|'_|r &|Lﬂ||-;:. g U"';ﬂﬂ j}]‘l B h'.-"‘ni).

Results Plus: Examiner Comments

his is a very good answer and scored 1 mark.

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

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

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

moke  4he cofiede and anade  sedids <o

fhere _is. somethieg. Yo cact | eah,

1
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Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

Read the question carefully.

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

State what change you would make to the electrolyte to obtain metallic sedium,
(1)

T oG would, Ve mEER oo\t s s
e e e

Results Plus: Examiner Comments

his is a good answer, scoring 1 mark.

This question was not answered well by many candidates. A lot of candidates thought that there
were oxide ions in water or that the oxygen was produced from the sulfate ions. Candidates
should be made aware that the ions from water can be discharged at the electrodes during
electrolysis of a solution. Some candidates showed an excellent understanding of what was
happening and they gave a balanced half-equation for the reaction at the anode.

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

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

Results Plus: Examiner Comments

his candidate did not score any marks.
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Results Plus: Examiner Tip

lons react at the electrodes by gaining or losing electrons.

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

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

/&\f\{ Ox ons._ose dbacked Yo e epcde , thece ﬂn»ﬁ lase
4&.}0 {Jgger:ﬂh ! :

buk \xﬂﬂ‘\"._._._ )Sc'.n I CCT 1) o0 edom. Yo %;srm .
wWekedales ch %m Gos . —

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

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

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

(2]

Sokaats
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Results Plus: Examiner Comments

his is a very good answer that identifies the hydroxide ions in the solution and states that they
lose electrons to form oxygen. This answer scored both marks.

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

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

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

.22 2 63,3000 @ .

-ﬂg ﬁt\ amount of copper produced= 0- 02 mal |
AR L6 (Total for Question 1 = 8 marks)

Results Plus: Examiner Comments

his correct answer scored 1 mark.

{ii) The other product is copper.
1.27 g of copper were produced in an experiment.
Caleulate the number of moles of copper, Cu, produced in this experiment.

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

_12.3+63.S===02 S

amount of copper produced = 0 -? . mol
- (Total for Question 1 = 8 marks)
A RY S
= Js 4 h1a5()
i Eﬁfﬂ—’_kﬂo@
-?'_xr"’__\-‘x \
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Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

Avoid making careless errors. Read the question carefully.
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Q50.
(i)

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

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

Solid sodium chleride is dissolved in water.

The sodium chloride solution is electrelysed in the apparatus shown in Figure 8,

6vVdc
supply
- -
glass beaker
sodium chloride solution
Figure 8

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

(n

............... —thek Uecavse. ik wadoh oY 0 :},uc}s‘ e

Results Plus: Examiner Comments

Where other candidates gained credit, it was often for stating that the liquid or solution would
conduct or for saying that the solid would not conduct electricity.
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Solid sodium chloride is dissolved in water,

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

6V d.c.
supply
3 - -
glass beaker
sodium chloride solution
Figure 8

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

(1)

Results Plus: Examiner Comments

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

(iii)

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

Few candidates mentioned using a Bunsen burner some discussed using a blow torch which was
allowed. Many suggested using a hot water bath, which was not allowed.
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Solid sodium chloride is dissolved in water.
The sodium chloride solution is electrolysed in the apparatus shown in Figure 8.

6V d.c.
supply

- +

glass beaker
sodium chloride solution
Figure 8
() State why sodium chloride solution, rather than solid sodium chloride, must
be used in this experiment.
(1)

L Ssal e,&eamm.s;}a e

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

Na* @ H*

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

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

\\esy Wiooleh LR the  samMe. eaquient
\Q‘-}*—_ ool use.  tMMeovken Mb@\ﬂﬂ

0o od o¥%  scchdn . Chlonchke | solwwen

Results Plus: Examiner Comments

Some candidates did not read the question carefully and stated that the sodium chloride should
be changed to molten lead bromide and did not explain how the apparatus could be modified.
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Solid sodium chloride is dissolved in water.
The sodium chloride solution is electrolysed in the apparatus shown in Figure 8.

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

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

SOt CRIOGAL  wes NO Cee Foungq  @recogs .
Soduwm Chlocc  somavon . A0S,

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

Na* @ He

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

Explain how a student could modify the ap'pafatus shown Iin Figure 8 to carry
out this electrolysis.
(2)

PoR o v aaoP. TS oWy wud
..... W  comine  aoy el Prevenr v from @3Cading .

Results Plus: Examiner Comments

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

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

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

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

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

@ @ H* OH-

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

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

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

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

Results Plus: Examiner Comments

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

Q51.

STEMUP.CO.UK


https://stemup.co.uk

(i)

This question was not answered well by many candidates. A lot of candidates thought that there
were oxide ions in water or that the oxygen was produced from the sulfate ions. Candidates
should be made aware that the ions from water can be discharged at the electrodes during
electrolysis of a solution. Some candidates showed an excellent understanding of what was
happening and they gave a balanced half-equation for the reaction at the anode.

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

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

Results Plus: Examiner Comments

his candidate did not score any marks.

Results Plus: Examiner Tip

lons react at the electrodes by gaining or losing electrons.

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

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

/\\f\{ Ox \ons._o5e Ahaded Yo e egode , Hhece \L»j lase
}iUO {J.Qger:ﬂa ! :
buk \'\‘t{ﬂ )SG'.P] ST T, * 1y o0 edom e %;srm

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip
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Remember that water contains a few hydrogen ions, H+, and a few hydroxide ions, OH-. During
electrolysis, these ions can gain or lose electrons to form hydrogen gas or oxygen gas.

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

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

sclastes
Tre (‘&jﬂ{rul(‘_ cos it @ SMP  (ose .. eltetived. (lase dw-}r_'\ ﬁwi.[ﬂmd.-'.,j
Py s et iees o Yot sRUTIOO S8 i ? whin e -'\jtiim&dt. 5. dischaged. o b
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Results Plus: Examiner Comments

his is a very good answer that identifies the hydroxide ions in the solution and states that they
lose electrons to form oxygen. This answer scored both marks.

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

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

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

.23 2.63.3.=.0:200 .

-’:-3'( jlt\ amount of copper produced= O - Q2 mol
i = (Total for Question 1 = 8 marks)

Results Plus: Examiner Comments

his correct answer scored 1 mark.
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(i) The other product is copper.
1.27 g of copper were produced in an experiment.
Calculate the number of moles of copper, Cu, produced in this experiment.

(Relative atomic mass: Cu = 63.5)

1Z2. 3= L3 5= =04 . ..

amount of copper produced = Q. 2 mol

(1)

(Total for Question 1 = 8 marks)

) _hrlf?f-*(;
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Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

Avoid making careless errors. Read the question carefully.

Q52.
(i)

This question was not answered well by many candidates. A lot of candidates thought that there
were oxide ions in water or that the oxygen was produced from the sulfate ions. Candidates
should be made aware that the ions from water can be discharged at the electrodes during
electrolysis of a solution. Some candidates showed an excellent understanding of what was
happening and they gave a balanced half-equation for the reaction at the anode.

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

Explain how the oxygen is formed from ions in the solution,
(2)
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Results Plus: Examiner Comments

his candidate did not score any marks.

Results Plus: Examiner Tip

lons react at the electrodes by gaining or losing electrons.

(b) 1) When copper sultate solution is electrolysed using inert electrodes, oxygen is
formed at the positively charged anode.

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

/&\M Ok:»qm \on>.ase abaced Yo oo mmjﬁ, thece uwj lase
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Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

(b 1) When copper sulfate solution is electrolysed using inert electrodes, oxygen is
formed at the positively charged anode.,

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

(2

. ackuts
The tygoude wos e ® S (xe elect toes. (lase. chame seant.[odily
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Results Plus: Examiner Comments

his is a very good answer that identifies the hydroxide ions in the solution and states that they
lose electrons to form oxygen. This answer scored both marks.

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

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

(Relative atomic mass: Cu =_§i§}
(1)

.22 =633 = Q.02 s

-i-i 2 amount of copper produced= 0 - Q2 mol !
Al [ s

(Total for Question 1 = 8 marks)

Results Plus: Examiner Comments

his correct answer scored 1 mark.

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

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

2.3 63,S=®=02 .. ... . ..

amount of copper produced = D : 2 . mol
(Total for Question 1 = 8 marks)

}fﬁdfﬁ‘q
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Results Plus: Examiner Comments

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

—
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Results Plus: Examiner Tip

Avoid making careless errors. Read the question carefully.

Q53.

Candidates made a good attempt at this question and could explain how alloying changed the
pure metals to make the alloys more suitable.

Good answers explained how the structure of the pure metal is changed when alloyed and how
this changed the properties of the metal to make it more suitable for the uses given.

*  Pure metals are often converted into more useful alloys.
For example, aluminium is converted into an alloy used in aircraft, iron is
converted into an alloy used in cutlery and gold alloys are used in jewellery.
These processes of alloying change the structures of the metals.

Some properties of pure aluminium, iron and gold are shown in Figure 12.

aluminium 270 easy to bend low

iron 7.75 easy to bend low

gold 19.3 easy to bend low
Figure 12

STEMUP.CO.UK
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Explain how alloying changes these pure metals to make the alloys more suitable
for the given uses.
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Results Plus: Examiner Comments

In this example the candidate starts by explaining how alloying increases the properties of
metals. The discussion of alloying in general here is detailed, the candidate then goes onto

discuss each metal and its properties and how alloying them improves the properties specific to
that use. The discussions are not perfect but do not have to be. There is discussion of the metals
and how alloying changes the properties and therefore a mark of 6 in level 3 is awarded.
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*  Pure metals are often converted into more useful alloys.
For example, aluminium is converted into an alloy used in aircraft, iron is
converted into an alloy used in cutlery and gold alloys are used in jewellery.
These processes of alloying change the structures of the metals.

Some properties of pure aluminium, iron and gold are shown in Figure 12.

aluminium 2.70 easy to bend low

iron 1.75 easy to bend low

gold 163 easy to bend low
Figure 12

Explain how alloying changes these pure metals to make the alloys more suitable
for the given uses.
{6}
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Results Plus: Examiner Comments

In this example, the candidate has discussed all three metals and why they would not be
suitable for their given uses if a pure metal was used. They have not stated how they alloy would
make a difference or given any general ideas about alloys. Therefore this was awarded level 2 -
4 marks.
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*  Pure metals are often converted into more useful alloys.
For example, aluminium is converted into an alloy used in aircraft, iron is
converted into an alloy used in cutlery and gold alloys are used in jewellery.
These processes of alloying change the structures of the metals.

Some properties of pure aluminium, iren and gold are shown in Figure 12,

aluminium 270 easy to bend low

iron 7.75 easy to bend low

gold 19.3 easy to bend low

Figure 12

Explain how alloying changes these pure metals to make the alloys more suitable

for the given uses.
(6)

s hecame N (50 cilcces dsnt ol apd)

%

i 8 o

= Persity Torarys—  stays v Seme™
s Memep WYY gee  Ean €Sy b okend
Chard o band oS He aCoar+ sboddd be  Stable

—Peesnt  dStehee o nseak

Results Plus: Examiner Comments

In this example, only one metal has been discussed. There is some correct science. However,
there is no discussion of why alloying might change the properties.

Only 1 metal has been discussed and not in great detail, therefore there is not sufficient for level
2. If a very detailed discussion of 1 metal was given, it could be possible to reach level 2.

A mark of 2 in level 1 was awarded.
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" re often converted Int
For example, aluminium is convertad info an alloy used in ll%ﬁ, iron is
converted into an alloy used alloys are used in jewelery.
These processes of alloying change the structures of the metals.

Some properties of pure aluminium, iron and gold are shown in Figure 12.

aluminium 2.70 easy to bend low

iron 7.75 easy to bend low

gold 19.3 easy to bend low
Figure 12

Explain how alloying changes these pure metals to make the alloys more suitable
for the given uses,

(6)
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In this example. the candidate has not understood the question correctly and tried to explain
thinking that the data is the data for the alloy not the pure metal, this does not answer the
question and therefore 0 marks were awarded.
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Q54. No Examiner's Report available for this question

Q55.
(i)

This dot-and-cross diagram was not well known. Some candidates were able to produce a
well-drawn diagram, mostly with circles representing electron shells, but these were not
essential to score the marks. As expected, there were many candidates who made the usual
errors: drawing ions, or drawing a single atom with all electrons combined in its shells. Those
that did at least draw a covalent structure often showed single bonds between carbon and
oxygen.

Once the candidate had worked out there were four electrons shared between an oxygen atom
and a carbon atom they seemed to get the rest of the dot and cross diagram correct. Other
candidates seemed to draw a single shared pair of electrons between each oxygen and carbon
atom as if they were unfamiliar with double bonds.

Considering the difficulty of this example, a surprisingly large number of candidates got the
bonding in CO, perfectly correct. A few scored only the first mark, for showing at least one set of
four bonding electrons, but the majority of candidates who failed to score two marks ended up
with zero.

There were some issues with the clarity of the diagrams: dots looking like a slightly darker point
on line, rubbing out poorly done, dots drawn over crosses. Some pages were covered in
crossed-out attempts at different diagrams but many were left completely blank. A small number
of ionic structures were drawn by candidates.

(i) Draw a dot and cross diagram to show the covalent bonding in a molecule of
carbon dioxide, CO;.

Show outer electrons only.
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Results Plus: Examiner Comments

At first sight this answer looked fine, until it is realised that the bond between the carbon atom
and each oxygen atom contains 5 electrons. This answer scored 0 marks.

Results Plus: Examiner Tip

Practice drawing dot and cross diagrams for a variety of substances.

Show outer electrons only,

Results Plus: Examiner Comments

his example is a good answer with both double bonds being correct along with the remaining

electrons around each oxygen atom.

Results Plus: Examiner Tip

Dot and cross diagram could be asked for a wide variety of substances e.g. PCl;, and is not
limited to just those listed in the specification. However, sufficient information would be provided
to allow candidates to answer the question.

STEMUP.CO.UK
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(i) Draw a dot and cross diagram to show the covalent bonding in a molecule of
carbon dioxide, CO,.

Show outer electrons only.
(2)

Results Plus: Examiner Comments

Although there were correct numbers of electrons around each atom, there were not double
bonds between the carbon atom and the oxygen atoms.

Results Plus: Examiner Tip

It's not necessary to show the circles, but many candidates find it helpful to use them.

(ii)

Only a minority of the candidates scored both marks on this question. A few more scored 1 mark
usually for a comment about the strong covalent bonds.

Unfortunately, candidates used the terms 'high heat', 'heat' or 'high temperature' rather than
'‘energy 'so lost out on the second point through poor use of scientific terminology.

Some of the more common errors included diamond '... is a strong element’, '... is tightly
packed', '... takes longer to heat’, '...

is bonded to 4 carbon atoms' (rather than 'each carbon atom is bonded to four other carbon
atoms'), and '... is a strong bond' (rather than 'diamond contains strong bonds'). Those that did
give a correct reference to the structure did not all go on to justify the explanation by reference
to needing a large amount of energy to break the bonds, instead, saying that 'diamond is hard to
melt.'

STEMUP.CO.UK
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A surprising number of responses thought that diamond has a high melting point because it is
formed in volcanoes. Other errors seen by examiners included linking to intermolecular forces or

'bonds between molecules' and so lost both marks. A large minority of students mixed up the
ideas of covalent and ionic bonding.

Explain why the melting point of diamond is very high.
(2)
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(Total for Question =10marks)

Results Plus: Examiner Comments

his was a very good answer with marks been credited for strong covalent bonds and requiring a
lot energy to change the bonds (taken as being broken).

Explain why the melting point of diamond is very high.

Results Plus: Examiner Comments

Another answer being credited for strong covalent bonds, but the answer does not refer to the
amount of energy needed to break the bonds. Heat needs to be qualified as 'heat energy' or as
'thermal energy' to score for the second marking point.

STEMUP.CO.UK
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Explain why the melting point of diamond is very high.
(2)
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(Total for Question = 10 marks)

Results Plus: Examiner Comments

his answer does not refer to anything about the structure of diamond, nor to the amount of
energy required to change the physical state.

Results Plus: Examiner Tip

When asked to explain a change of state temperature:

* part of the answer requires some reference to the structure of the substance

» part of the reason will require some reference to the energy required to break the bonds.

Q56.

In general, candidates did not perform well in this question, finding it hard to draw the dot and
cross diagram for a molecule of water. Many repeated the stem of the question and redrew the
hydrogen and oxygen circles next to one another. Some scored 1 mark as they knew that a
covalent bond was involved and drew a shared pair of electrons between a hydrogen atom and
an oxygen atom.

Draw a dot and cross diagram for a molecule of water.

(2)

%
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Results Plus: Examiner Comments

his example is a correct answer that scored both marks.

Draw a dot and cross diagram for a molecule of water.
(2)

H O

Results Plus: Examiner Comments

Many candidates did not know the formula of water and drew a dot and cross diagram consisting
of 1 atom of hydrogen and 1 atom of oxygen.

Mark Scheme

Ql.
Question | Answer Mark
number
(i) test tube/ boiling tube (1)
AOD1
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.

STEMUP.CO.UK
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Question | Answer Additional guidance Mark
number
(iii) | it conducts (electricity)/ is inert ignore high melting point (1)
AOD1
Question | Answer Mark
number
(iv) |2 (1)
AD2
Q2.
Question | Answer Additional guidance Mark
number
molecular formula: CzH4 (1) allow HaCz (2)
empirical formula: CHz (1) allow H2C AO2
allow use of small letter /
superscripts / non-subscripts
Q3.
Question | Answer Additional guidance Mark
number
molecular formula: CaHa (1) allow HaCa (2)
empirical formula: CHz (1) allow HzC AO2

allow use of small letter /
superscripts / non-subscripts

Q4.
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Question
number

Answer

Additional guidance

Mark

(i)

any two from
E, Gand X

allow mark if all three given
for E allow B / boron
for G allow O / Oz / oxygen
for X allow Ar [ argon

allow use of lower case letters
reject answers with any other letters / element names

(1)

(i)

any two from
A, Eand G

allow mark if all three given
for A allow Li / lithium

for E allow B / boron

for G allow O / Oz / oxygen

allow use of lower case letters
reject answers with any other letters / element names

(1)

(i)

A/l

allow mark if both given
for A allow Li / lithium
for 1 allow Na / sodium

allow use of lower case letters
reject answers with any other letters / element names
reject answers with + or — charges

(1)

Q5.

Question
number

Answer

Additional guidance

Mark

(i) any two from
E,GandX

allow mark if all three given
for E allow B / boron
for G allow © f O3 / oxygen
for X allow Ar / argon

allow use of lower case letters
reject answers with any other letters / element names

(1)

(ii) any two from
AEand G

allow mark if all three given
for A allow Li / lithium

for E allow B / boron

for G allow O / Oz f oxygen

allow use of lower case letters
reject answers with any other letters / element names

(1)

(i) |A/7

allow mark if both given
for A allow Li / lithium
for 1 allow Ma / sodium

allow use of lower case |etters
reject answers with any other letters / element names
reject answers with + or —charges

(1)
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Q6.

Q7.

Q8.

Q9.

Question | Answer Additional guidance Mark
number
. (2)
28 (1) allow any separator e.g. 2.8
2.83 (1) send any atom diagrams to review
allow
2.8.0 (1)
2.8.8.0(1)
Question |[Answer | Additional guidance Mark
number
(i) 2.8.8.1 | allow any separator including gaps e.g. 28 8 1 (1)
send to review any diagrams
Question | Answer Mark
number
(i) B 19 (protons) 20 {(neutrons) is the only correct answer. (1)
A is incorrect because there are 20 neutrons in the ion
C is incorrect because there are 19 protons and 20 neutrons
D is incorrect because there are 19 protons in the ion
Question | Answer Mark
number
D

(1)



https://stemup.co.uk

Question | Answer Additional guidance Mark
number
(i) 2.8.8.1 allow any separator including gaps | (1)
e.g. 2881
send to reviews any diagrams
Question | Answer Mark
number
(ii) B 19 {protons) 20 {neutrons) (1)
This is the only correct answer.
A is incorrect because there are 20 neutrons in the ion
C is incorrect because there are 19 protons and 20 neutrons
D is incorrect because there are 19 protons in the ion
Q10.
Question | Answer Additional guidance Mark
Number
high melting point / high boiling ignore strong bonds (1)
point / hard / ignore strong
insoluble (in water) / does not AD 11
conduct (electricity) ignore values given
ignore any other
properties but reject
contradictions to
allowed answers
Qll1.
Answer Acceptable answers Mark
(a)(i) [fractional distillation (1)
(a)(ii) [to make it liquid liquefy/condense
to remove water (vapour)
to remove carbon dioxide (1)
(b) D weak forces of attraction between
the oxygen molecules
(1)
(c)(i) |An description including Ignore reference to complete/full (2)

e shared (electrons) (1)
e pair(s) of electrons (between
atoms) (1)

shells

metals

Ignore reference to between two

Ignore reference to between metal
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and non-metal

Ignore reference to between
molecules

Any reference to between ions scores
0

(c)(ii) 2.4 (1)
(c)(iii) diagram showing Must have O C O arrangement (2)
e any shared pair of electrons  [If any atom labelled must be correct
between a carbon and oxygen
atom in CO, molecule (1)
e rest of molecule correct (1) Ignore inner electrons even if wrong
electrons can be on/in ring or no ring
Ignore intersecting circles
Accept all permutations of dots and
Ccrosses
Q12.
Answer Acceptable answers Mark
(a)(i) [fractional distillation (1)
(a)(ii) [to make it liquid liquefy/condense
to remove water (vapour)
to remove carbon dioxide (1)
(b) |D weak forces of attraction between
the oxygen molecules
(1)
(c)(i) |An description including Ignore reference to complete/full (2)
shells
e shared (electrons) (1) Ignore reference to between two
e pair(s) of electrons (between |metals
atoms) (1) Ignore reference to between metal
and non-metal
Ignore reference to between
molecules
Any reference to between ions scores
0
(c)(ii) 2.4 (1)
(c)(iii) diagram showing Must have O C O arrangement (2)

e any shared pair of electrons
between a carbon and oxygen
atom in CO, molecule (1)

¢ rest of molecule correct (1)

If any atom labelled must be correct

Ignore inner electrons even if wrong
electrons can be on/in ring or no ring
Ignore intersecting circles
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ccept all permutations of dots and
0sses

Q13.

Q14.

Question | Answer Mark
Number
« Ca’ (1)
e NOs (1)
(2)
Question | Answer Additional guidance Mark
Number
(i) ammeonia + nitric acid — accept reactants in either | (1)
ammonium nitrate order AD 21
ignore formula
Question | Answer Mark
Number
(ii) C  NHiNO: (1)
1. The only correct answer is C AD 21
A is factually incorrect
B is factually incorrect
D is factually incorrect
Question | Answer Additional guidance | Mark
Number
(iii) | An explanation linking two from: (2)
»« as a fertiliser (1) AD11
« contains (a high percentage
of) nitrogen (1) allow make crops grow
+« help promote plant growth [ | faster
increases crop yield (1)
ignore  use as a
pesticide
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Q15.

Q1l6.

Question | Answer Mark
Number
(i) C  iron oxide is reduced (1)
The only correct answer is C AD11
A is not correct because carbon gains oxygen
B is not correct because it is not an acid-base reaction
D is not correct because iron oxide loses oxygen
Question | Answer Additional guidance Mark
Number
(ii) | final answer of 168 (tonnes) with | allow ECF throughout (3)
or without working (3)
M, [Fe20:]= 160 seen without AD 21

OR
relative formula mass Fe,03 =
2x56 + 3x16 (= 160) (1)

160 tonnes Fe:03 produces {2x56
J/ 112} tonnes Fe (1)

240 tonnes Fe:0: produces
2x56 x 240 (1) = 168 (tonnes)
160

OR
relative formula mass Fe,0;
= 2x56 + 3x16 (= 160) (1)

240 (1) = 1.5
160
1.5x 112 (1) = 168 (tonnes)

OR
relative formula mass Fe20s
= 2x56 + 3x16 (= 160) (1)

112 (1) = 0.7
160
0.7 x 240 (1) = 168 (tonnes)

working (1)

allow 320 tonnes : 224 tonnes (1)

final answer 84 (tonnes) with or
without working (2)

MNote : final answer 1.5 scores 2
overall
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Question | Answer Mark
Number
(i) C iron oxide is reduced (1)

1. The only correct answer is C AD11

A is not correct because carbon gains oxygen

B is not correct because it is not an acid-base reaction

D is not correct because iron oxide loses oxygen

Question | Answer Mark

Number

(ii) | final answer of 168 (tonnes) with or allow ECF (3)
without working (3) throughout
AD 21
OR M. [Fe:0:]= 160
relative formula mass Fe03; = 2x56 + seen without
3x16 (= 160) (1) working (1)
160 tonnes Fe:0: produces {2x56 / 112} | allow 320 tonnes
tonnes Fe (1) : 224 tonnes (1)
240 tonnes Fe:z0: produces
2x56 x 240 (1) = 168 (tonnes)
160 final answer 84
(tonnes) with or
OR without working
relative formula mass Fe:03 (2)
= 2x56 + 3x16 (= 160) (1)
240 (1) = 1.5
160
1.5x 112 (1) = 168 (tonnes)
Note : final
OR answer 1.5
relative formula mass Fe,0; scores 2 overall
= 2x56 + 3x16 (= 160) (1)
112 (1) = 0.7
160
0.7 x 240 (1) = 168 (tonnes)
Q1l7.
Question | Answer Additional guidance Mark
number
An explanation linking (2)

* (intermolecular) forces are weak (1)

+ little energy needed (to overcome
forces) (1)

allow intermolecular bonds /
weak bonds between molecules

ignore needs a low temperature
to break
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Q18.

Q19.

Q20.

Question | Answer Additional guidance Mark
number
An explanation linking (2)
¢ (intermolecular) forces are | allow intermolecular bonds /
weak (1) weak bonds between molecules
e little energy needed (to ignore needs a low temperature
overcome forces) (1) to break
Question | Answer Additional guidance Mark
number
An explanation linking (2)

+ puter (electron) shell (1) allow both lose 1 electron (to form ion /

* (both have) {same number / 13

to form noble gas configuration)

electron(s) (1) reject same number of outer shells /

same number of electrons

MP2 depends on MP1
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Question | Answer Additional guidance Mark
number
An explanation linking (2)
s outer (electron) shell (1) allovs both lose 1 electron
(to form ion / to form noble
¢ (both have) {same number / 1} | gas configuration)
electron(s) (1)
reject same number of
outer shells /
same number of electrons
MP2 depends on MP1
Q21.
Question Indicative content Mark
number

*

Answers will be credited according to candidate's deployment of
knowledge and understanding of the material in relation to the
gualities and skills outlined in the generic mark scheme.

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

Candidates choose appropriate monomers to illustrate the
formation of different polymers.

+ polymer molecules are long chains
+ made up of simple repeating units

* use chloroethene (only)

+ to form poly(chloroethene)

= which is addition polymerisation

+ use ethane-1,2-diol and ethanedioic acid
+ to form a polyester

+« which is condensation polymerisation

+ one of the bonds in the double bond in chloroethene molecule
breaks

= and chloroethene molecules join together to form a long chain
molecule

+ equation

H
H‘-\ /‘CI | |

n o—=C - - C—=0C
/N + ]

H H H H

STEMUP.CO.UK



https://stemup.co.uk

Level

Descriptor

No awardable content.

Level 1

The explanation attempts to link and apply knowledge and
understanding of scientific ideas, flawed or simplistic connections
made between elements in the context of the gquestion. (A02)
Lines of reasoning are unsupported or unclear. (AQ2)

Level 2

The explanation is mostly supported through linkage and
application of knowledge and understanding of scientific ideas,
some logical connections made between elements in the context of
the question. (AO2)

Lines of reasoning mostly supported through the application of
relevant evidence. (AO02)

Level 3

5-6

The explanation is supported throughout by linkage and
application of knowledge and understanding of scientific ideas,
logical connections made between elements in the context of the
gquestion. (AO2)

Lines of reasoning are supported by sustained application of
relevant evidence. (AD2)

Q22.

STEMUP.CO.UK
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Question
number

Indicative content

Mark

Answers will be credited according to candidate's deployment of
knowledge and understanding of the material in relation to the
qualities and skills outlined in the generic mark scheme.

The indicative content below is not prescriptive and candidates are

not required to include all the material that is indicated as relevant.

Additional content included in the response must be scientific and
relevant.

A01 (3 marks) and A02 (3 marks)

STRUCTURE
+ calcium chloride is an ionic compound with lattice of
positive and negative ions
+ calcium is a metal and so has a metallic structure of
delocalised electrons and {calcium/Ca®* ions}
« chlorine is a simple molecular covalent compound

MELTING POINT

» there are strong electrostatic forces of attraction/ionic
bonds between the ions in calcium chloride

+ a large amount of heat energy is required to break the
electrostatic forces (so calcium chloride has a high
melting point)

» strong electrostatic forces between ions and delocalised
electrons in calcium

« a large amount of heat energy is required to break the
electrostatic forces (so calcium has a high melting point)

» chlorine has weak forces of attraction between its
molecules and these weak forces anly take a small
amount of energy to break down (so chlorine has a low
melting point)

(6)

CONDUCTIVITY WHEN SOLID
 jons are fixed in a lattice and so cannot move

carry a current (so calcium can conduct a current)
+ there are no delocalised electrons/ions/charged
chlorine cannot conduct a current)
CONDUCTIVITY WHEN MOLTEN
« however, when molten ions are free to move (and
carry a current (so calcium can conduct a current)
+ there are no delocalised electrons/ions/charged

chlorine cannot conduct a current)

all incorrect information/explanations should be ignored
reject contradictory explanations

(therefore calcium chloride cannot conduct a current)
+ delocalised electrons in metallic structure can move to

particles/overall charges in chlorine molecules and (so

therefore molten calcium chloride can conduct a current)

+ delocalised electrons in metallic structure can move to

particles/overall charges in chlorine molecules and (so
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Level |Mark |[Additional General additional guidance
Guidance Eqg - At each level, as well as content, the scientific coherency
of what is stated backed up by planning detail will help place
the answer at the top, or the bottom, of that level.
0 Mo rewardable
material.
Level 1|1-2 |Additional guidance Possible candidate responses
Three structures ¢ calcium is metallic, chlorine is a molecule (1)
named OR one + calcium chloride is ionic with pesitive calcium ions and
structure described negative chloride ions (2)
OR one . « calcium is metallic, chlorine is covalent, calcium chloride is
property explained ionic (2)
for one substance « calcium is metallic it conducts when solid as it has mobile
electrons (2)
Level 2 |3-4 |Additional guidance Possible candidate responses
Three structures +« calcium has a metallic lattice of cations and delocalised
described or electrons. Chlorine is made of simple molecules with weak
three properties intermolecular forces between them (3)
explained. + calcium has a metallic lattice of cations and delocalised
electrons. Chlorine is made of simple molecules with weak
intermolecular forces between them, this means that
chlorine has a low melting point because little energy is
needed to overcome these forces. (4)
Level 3 |5-6 |Additional guidance Possible candidate responses
Six properties + calcium chloride has strong electrostatic forces between the
explained. iong. so a high mglting point and these ions are fixed in a
lattice so the solid does not conduct. When melted, the ions
are free to move and so the liquid does conduct. There are
weak intermolecular forces between chlorine molecules so
the melting point is low.(5)
+ calcium chloride has strong electrostatic forces between the
ions so a high melting point and these ions are fixed in a
lattice so the solid does not conduct. When melted, the ions
are free to move and so the liquid does conduct. There are
weak intermolecular forces between chlorine molecules so
the melting point is low and molecules are uncharged so
chlorine does not conduct electricity when solid or liquid (&)
Q23.
Question | Answer Additional Guidance Mark
number
(i) An explanation to include (2)
» a solid/ precipitate (1)
+ of sulfur (1)
Question | Answer Additional Guidance
number

(i1)

A description to include

+ flask placed {over/in front of}
cross (

+ measure time (1)
+ when cross is obscured (1)

MP2 dependent on MP1

allow measure how long
reaction takes for MP2
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Question | Answer Mark
number
(iii) B 150 cm? is the only correct answer. (1)
A is incorrect because this makes 16.7 g dm™3 HCl
C is incorrect because this makes 25.0 g dm™ HCl
D is incorrect because this makes 33.3 g dm™® HC
Q24.
Question | Answer Additional guidance Mark
number
An explanation linking reject weak covalent bond for both mark (2)
points
weak {forces between molecules /
intermolecular forces} (1) allow weak intermaolecular bonds / weak
bonds between molecules
(intermeolecular forces need) little
{heat/energy} required (1) ignore easy to break
ignore ‘easier to separate molecules’
ignore needs a low temperature to break
Q25.
Question | Answer Additional guidance Mark
number
(i) An explanation linking (2)
« same number of electrons and allow same number of positive
protons (1) and negative charges
+ 50 charges {cancel / balance one
another} (1)
Question | Answer Additional guidance Mark
number
(ii) 37 - 17 (1) (= 20) (neutrons) allow 20 without working (1)
reject - 20"
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Question | Answer Additional guidance Mark
number
(iii) An explanation linking (2)
« atoms {of same element / with ignore electrons
same number of protons} / same reject neutrons
atomic number (1)
¢ different number of neutrons / reject protons /electrons
different mass number (1)
Q26.
Question | Answer Additional guidance Mark
number
(i) A 20 20 is the only correct (1)
answer
B, C and D are incorrect because
calcium does not have 40 protons;
calcium does not have 60 neutrons;
calcium does not have 60 protons
Question | Answer Additional guidance Mark
number
(ii) an explanation linking (2)
+« period 4 (1)
+ four shells of electrons (1) reject four outer shells
Q27.
Question | Answer Additional guidance Mark
number
(i) An explanation linking: (2)

ignore any mention of electrons

+ (atoms with) same
(number of)
protons (1)

element (singular)

if no other mark:
+ (atoms with)
different (number (1)
of) neutrons (1)

reject answers in terms of elements (plural) but allow

allow same atomic number and different mass number



https://stemup.co.uk

Question | Answer Mark
number
(ii) A 5 protons is the only correct answer (1)
B is not correct because there are 5 or 6 neutrons
C is not correct because the atomic number is 5
D is not correct because there are 5 or 6 neutrons
Q28.

Question Answer Additional guidance Mark
number
(i) An explanation linking: (2)
* (atoms with) same ignore any mantion of electrons
{number of) protons reject answers in terms of elements {plural) but allow
(1) slement {singular)
* [atoms with) different
(number of) neutrons
(1)
if no other mark:
allow same atomic number and different mass number (1)
Question Answer Mark
number
(ii) A 5 protons is the only correct answer (1)

B is not correct because there are 5 or 6 neutrons

C is not correct because the atomic number is 5

D is not correct because there are 5 or 6 neutrons

Q29.



https://stemup.co.uk

Question | Answer Additional guidance Mark
number
(i) An explanation linking (2)
*« {rate/ mass loss}is
slowing down (1)
* as ameunt of reactant
falls (1)
OR
allow amount of calcium carbonate decreases
* mass decreasas (1)
do not allow ‘as time goes on' for MP2; must
* a5 further explain in terms of a reaction
decomposition occurs/
reaction continues /
{gas/CO:} {is produced/
escapes/ lost} (1)
(ii) mass may decrease further / not allow mass is still decreasing (1)
heated to constant mass / last two
figures not the same reject mass not gone to 0
ignore there is still 5.2g solid
Q30.
Question | Answer Additional guidance Mark
number
(i) An explanation linking (2)
+ {rate/ mass loss} is slowing down
(1)
« as amount of reactant falls (1)
OR
+« mass decreases (1) allow amount of calcium carbonate
decreases
« as further decomposition occurs/
reaction continues / {gas/COz} {is do not allow "as time goes on’ for
produced/ escapes/ lost} (1) 2" mark: must explain in terms of
a reaction
(ii) mass may decrease further / not heated to | allow mass is still decreasing (1)

Q31.

constant mass / last two mass figures not
the same

ignore there is still 5.2q solid
reject mass has not gone to zero
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Question | Answer Additional guidance Mark
number
An explanation linking (3)
Answer must refer to both
« ammonium chloride solution solid and solution for full AOD3
conducts electricity and solid marks
ammonium chloride does not
conduct electricity (1)
+ ammonium chloride contains ions
(1)
+ in solution ions can move / in solid
ions cannot move (1)
Q32.
Question | Answer Additional guidance Mark
number
An explanation linking (3)
Answer must refer to both AO3
« ammonium chloride solution conducts | solid and solution for full
electricity and solid ammaonium marks
chloride does not conduct electricity
(1)
« ammonium chloride contains ions (1)
« in solution ions can move / in solid
ions cannot move (1)
Q33.
Question | Answer Additional guidance Mark
number
An explanation linking: (2)

+ (calcium) nitrate {is
soluble/ dissolves}/
(calcium) carbonate
{is insoluble/ does
not dissolve} (1)

* soions {free to

move in solution / calcium nitrate dissolves so ions can move (2)
not free in solid} (1) | or reverse argument for calcium carbonate
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Q34.

Question | Answer Mark
number
* Answers will be credited according to candidate's deployment of (6)
knowledge and understanding of the material in relation to the exp

qualities and skills outlined in the generic mark scheme.

The indicative content below is not prescriptive and candidates are
not required to include all the material that is indicated as
relevant.

Additional content included in the response must be scientific and
relevant.

AO2 (6 marks)
Simple molecular substances have

low melting points because
+« molecules (have)
« weak (forces between molecules)
» intermolecular forces
« little energy needed to {separate the molecules /
overcome the forces between molecules} (hence liquid at
room temperature)
they do not conduct whether solid or molten because
+ they do not contain any charged particles/ ions/
{delocalised/ free} electrons (hence does not conduct
electricity)
therefore
» substance A is covalent

Ionic substances have

high melting points because
+ J{charged particles/ ions}
+ strong (forces between ions)
» electrostatic forces of attraction
« alot of (heat) energy is needed to {separate the ions /
overcome the forces between ions} (hence high melting
point)

they conduct electricity when molten because
« J{ions/ charged particles} are present
+ free to move

but they do not conduct when solid as
« Jions/ charged particles} are present
* not free to move

therefore
+ substance B is ionic
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Level Mark Descriptor
0 Mo rewardable material.

Level 1 1-2 = The explanation attempts to link and apply knowledge and
understanding of scientific ideas, flawed or simplistic
connections made between elements in the context of the
question. (AO2)

» Lines of reasoning are unsupported or unclear. (AD2)

Level 2 3-4  The explanation is mostly supported through linkage and
application of knowledge and understanding of scientific ideas,
some logical connections made between elements in the
context of the question. (A02)

» Lines of reasoning mostly supported through the application of
relevant evidence. (AQ2)

Level 3 5-6 « The explanation is supported throughout by linkage and
application of knowledge and understanding of scientific ideas,
logical connections made between elements in the context of
the question. (AO2)

« Lines of reasoning are supported by sustained application of
relevant evidence. (AQ2)
Q35.
Question | Indicative content Mark
number
* Answers will be credited according to candidate's deployment of knowledge and (6)

understanding of the material in relation to the qualities and skills outlined in the
generic mark scheme. The indicative content below is not prescriptive, and
candidates are not required to include all the material that is indicated as relevant.
Additional content included in the response must be scientific and relevant.

A01 (3 marks) AO3 (3 marks)

sodium atoms lose electrons

each sodium atom loses one electron
to obtain electronic configuration 2.8
which is that of sodium ions, Na*®
electrons transfer to chlorine atoms
chlorine atoms gain electrons

each chlorine atom gains one electron
to obtain electronic configuration 2.8.8
which is that of chloride ions, CI
sodium ions attract chloride ions
because of opposite charges

ions pack close together

ratio of ions 1:1

ions arranged in lattice

giant (ionic) (structure)
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Level | Mark | Descriptor
v + No awardable content
level 1 | 1-2 , . . Lo . . .
+ Interpretation and evaluation of the information attempted but will be limited with
a focus on mainly just one variable. Demonstrates limited synthesis of
understanding. (A03)
* Presents an explanation with some structure and coherence. (AO1)
Level 2 | 34 + Interpretation and evaluation of the information on both variables, synthesising
mostly relevant understanding. (AO3)
* Presents an explanation that has a structure which is mostly clear, coherent and
logical. (AO1)
Level 3 | 5-6 + Interpretation and evaluation of the information, demonstrating throughout the
skills of synthesising relevant understanding. (A03)
+ Presents an explanation that has a well-developed structure which is clear, coherent
and logical. (AO1)
Q36.
Question | Answer Mark
number
An explanation linking (2)
AO1
« number of electrons on outer shell gives the group number / 1
electron on outer shell so group 1 (1)
« number of electron shells gives the period number / 4 electron
shells so period 4 (1)
Q37.
Question | Answer Additional guidance Mark
number
An explanation linking (2)

« electrons (1)
« can move / are delocalised (1) MP2 depends on MP1

allow charged particles can
move / are delocalised (1)
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Q38.

Q39.

Q40.

Question Answer Additional guidance Mark
number
An explanation that combines (2)
identification - knowledge (1
mark) and reasoning/justification EXP
- understanding (1 mark):
« {delocalised/free} electrons ignore ‘spare electrons’
(1) allow sea of electrons
ignore ‘carry the charge’ /
o (electrons) move (between the | ‘current to flow’
layers) (1) reject between molecules
free flowing electrons (2)
electrons free to move (1)
Question | Answer Mark

Mumber

understanding {1 mark)

of ethene reacts (1)

An explanation that combines identification - application of
knowledge (1 mark) and reasoning/justification - application of

« water (vapour) is in excess (1)
 same volume of product formed because same volume

A is not correct because there are not equal C and H
C is not correct because it is not simplest ratio

D is not correct because it is not simplest ratio

(2)
Question | Answer Mark
Number
B CH: (1)
1. The only correct answer is B AD21
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Q41.

Question | Answer Acceptable answers Mark
Number
(a)(i) D the transition metals (1)
Question | Answer Acceptable answers Mark
Number
(a)(ii) | D malleable (1)
Question | Answer Acceptable answers Mark
Number
(b)(i) non-flammable (1)
Question | Answer Acceptable answers Marlk
Mumber
(b)(ii) | has a low density (1)
Question | Answer Acceptable answers Mark
Number
(c)(i) A description including
(yellow-) green (1) any shade of green
do not allow just ‘yellow’
do not allow green in
combination with other colours
eqg blue-green
gas (1) (2)
Question | Answer Acceptable answers Mark
Number
(c)(ii} | hydrogen + chlorine — hydrogen | if formulae are used, do not allow
chloride h or CL or superscripts
lhs (1) H, + Cl; on lhs
rhs (1) 2HCI on rhs
Ignore formulae in addition to all | reactants in either order
of the names
do not allow a mixture of words
and formulae for both marks
eg Hz + Cl; — hydrogen chloride
scores 1 mark for rhs
do not allow hydrochloric acid (2)
/hydrochloride/hydrogen chlorine
(Total for Question = 8 marks)
Q42.

STEMUP.CO.UK
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Question | Answer Acceptable answers Mark
Number
(a)(i) D the transition metals (1)
Question | Answer Acceptable answers Mark
Mumber
(a)(ii) | D malleable (1)
Question | Answer Acceptable answers Mark
Mumber
(b)(i) non-flammable (1)
Question | Answer Acceptable answers Mark
Number
(b){ii) | has a low density (1)
Question | Answer Acceptable answers Mark
Number
(c)(i) A description including
(yellow-) green (1) any shade of green
do not allow just ‘yellow’
do not allow green in
combination with other colours
eg blue-green
gas (1) (2)
Question | Answer Acceptable answers Mark
Number
(c)(ii) | hydrogen + chlorine — hydrogen | if formulae are used, do not allow
chloride h or CL or superscripts
lhs (1) Hz + Cl; on |hs
rhs (1) 2HCI on rhs
Ignore formulae in addition to all | reactants in either order
of the names
do not allow a mixture of words
and formulae for both marks
eg Hz + Cl; — hydrogen chloride
scores 1 mark for rhs
do not allow hydrochloric acid (2)
Jhydrochloride/hydrogen chlorine
(Total for Question = 8 marks)
Q43.

STEMUP.CO.UK
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Question | Answer Additional guidance Mark
Number
barium and sulfur both elements must be (1)
present for the mark
AD 21
allow Ba and S
reject sulfide/sulfate
reject if any other elements
included
Q44.
Question Answer Acceptable answers Mark
Number
(a)(i) | A metal (1)
Question Answer Acceptable answers Mark
Number
(a)(ii) | Any one of
Li B C N O F Ne
Ignore numbers with the symbols (1)
eg “sLi
Question Answer Acceptable answers Mark
Number
(b){(i) | 4 (protons) (1)
4 (electrons) (1)
5 (neutrons) (1) (3)
Question Answer Acceptable answers Mark
Number
(b)@ii) | C -1 (1)

STEMUP.CO.UK
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Question Answer Acceptable answers Mark
Number
(c) An explanation linking
5 electrons (1) it has 5 {outer/valence}
electrons
fully correct diagram
showing electronic
configuration and
electron(s) labelled
the group (number) is the
number of electrons in the
outer shell
(in the) {outer/last/final/end} orbit/ring for shell
{shell/energy level} (1)
fully correct diagram
showing electronic
configuration without
labelled electron
OR
5 in the {outer/last} {shell /
energy level}
do not allow just*5 at the
end’
do not award the first mark
if proton/neutron/atom (in
the outer shell) (2)
(Total for Question 2 = marks)
Q45.
Question Answer Acceptable answers Mark
Number
(a)(i) | A metal (1)
Question Answer Acceptable answers Mark
Number
(a)(ii) | Any one of
Li B C N O F Ne
Ignore numbers with the symbols (1)
eg “sLi
Question Answer Acceptable answers Mark
Number
(b)(i) | 4 (protons) (1)
4 (electrons) (1)
5 (neutrons) (1) (3)
Question Answer Acceptable answers Mark
Number
(b)(ii) |C -1 (1)

STEMUP.CO.UK
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Question
Mumber

Answer

Acceptable answers Mark

(c)

An explanation linking

5 electrons (1)

(in the) {outer/last/final/end}
{shell/energy level} (1)

it has 5 {outer/valence}
electrons

fully correct diagram
showing electronic
configuration and
electron(s) labelled

the group (number) is the
number of electrons in the
outer shell

orbit/ring for shell

fully correct diagram
showing electronic
configuration without
labelled electron

OR

5 in the {outer/last} {shell /
energy level}

do not allow just*5 at the
end’

do not award the first mark
if proton/neutron/atom (in
the outer shell) (2)

Q46.

(Total for Question 2 = marks)

Indicative Content

QwWC

A description including some of the following poi
ion formation

e magnesium atoms lose electrons

e each magnesium atom loses two electror
e to acquire full outer shell

e magnesium (configuration) becomes 2.8
o 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

o forms O% ion

structure

* magnesium ions attract oxide ions
e due to opposite charges

nts

NS
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ions pack close together
ratio of ions 1: 1

ions arranged in lattice
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

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 e.g. magnesium atoms lose two electrons to
form positive ions and oxygen atoms gain two electrons to form
negative ions

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

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

¢ spelling, punctuation and grammar are used with few errors

Q47.

Indicative Content

QWC * A description including some of the following poipts
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

o forms O% ion

structure

e magnesium ions attract oxide ions
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e due to opposite charges
e ions pack close together
e ratio of ions 1: 1

e jons arranged in lattice
e giant (ionic) (structure)

diagram can be credited for any points

Level

() No rewardable content

structure

e a limited description e.g. magnesium atoms lose electrons and
oxygen atoms gain electrons e.g. magnesium oxide is a giant

¢ the answer communicates ideas using simple language and uses
limited scientific terminology
e spelling, punctuation and grammar are used with limited accuracy

negative ions

a simple description e.g. magnesium atoms lose two electrons to
form positive ions and oxygen atoms gain two electrons to form

e e.g. magnesium atoms lose electrons and oxygen atoms gain
electrons and magnesium oxide is a giant structure

e the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately

¢ spelling, punctuation and grammar are used with some accuracy

a detailed description e.g. each magnesium atom transfers two
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
¢ spelling, punctuation and grammar are used with few errors

Q48.

Answer

Acceptable answers |[Mark

(a)(i)

B H* and Na* ions

(1)

(a)(ii)

An explanation linking
e electron(s) (1)

¢ (have been) lost/removed (1)
conditional on electrons

ignore reference to number of
electrons
do not allow negative charge

chlorine gains electrons (0)
allow chlorine loses electrons (1)

(2)

(a)(iii)

Any one from

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

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

ignore solution has pH greater than 7

(1)
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(1)

e it is sodium hydroxide/NaOH
(1)

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

allow no hydrogen ions left/acidic
ionsremoved

(a)(iv) |use {molten/liquid} {sodium chloride |ignore just liquid/liquid sodium (1)
electrolyte} / melt {it/sodium
chloride/electrolyte}
(b)(i) |An explanation linking: (2)
Marking point 1 half equation, even unbalanced,
e {hydroxide/OH} ions (from showing hydroxide ions losing
water) (1) electrons (2)
Marking point 2 do not allow marking point 1 if only
¢ (ions) lose electrons /are {oxygen/sulfate} ions mentioned
oxidised (1)
(b)(ii) 1.27/63.5(1) (= 0.02) 0.02 with no working (1) (1)
correct working with incorrect answer
(1)
Q49.
IAnswer Acceptable answers |[Mark
(a)(i) B H*and Na* ions
(1)
(a)(ii) |An explanation linking ignore reference to number of (2)
electrons
e electron(s) (1) do not allow negative charge
e (have been) lost/removed (1) [chlorine gains electrons (0)
conditional on electrons allow chlorine loses electrons (1)
(a)(iii) JAny one from ignore solution has pH greater than 7 (1)

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

e {sodium/Na*} ions and
{hydroxide/ OH"} ions remain
(1)

e it is sodium hydroxide/NaOH

(1)

allow no hydrogen ions left/acidic
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e {hydrogen/H*} ions have been
removed (at the cathode) (1)

ionsremoved

(a)(iv) [use {molten/liquid} {sodium chloride |ignore just liquid/liquid sodium (1)
electrolyte} / melt {it/sodium
chloride/electrolyte}
(b)(i) |An explanation linking: (2)
Marking point 1 half equation, even unbalanced,
e {hydroxide/OH} ions (from showing hydroxide ions losing
water) (1) electrons (2)
Marking point 2 do not allow marking point 1 if only
e (ions) lose electrons /are {oxygen/sulfate} ions mentioned
oxidised (1)
(b)(ii) 1.27/63.5(1) (= 0.02) 0.02 with no working (1) (1)
correct working with incorrect answer
(1)
Q50.

Question | Answer Additional guidance Mark
Number
(i) so that the ions can allow the solid does not conduct (1)
move allow conducts when {in
solution/liquid} AD 22
ignore conducts when molten
allow so cations / anions can move
ignore so particles can move
reject electrons move
Question | Answer Mark
Number
(ii) OH- and CI" only circled (1)
AD11
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Question | Answer Additional Mark
Number guidance
(iii) | An explanation linking one of the following (2)
pairs of points
AD 3
* use a crucible/metal container 3b
(instead of a beaker) (1)
» which will not break/melt {(when
heated strongly) (1)
allow blow torch
OR ignore hot water
bath
« add a Bunsen burner (under the
container) (1)
» because heat needed to melt the
lead bromide / to make the lead
bromide a liquid (1)
Q51.
Answer Acceptable answers Mark
(i) |An explanation linking: (2)
Marking point 1 half equation, even unbalanced,
e {hydroxide/OH} ions (from showing hydroxide ions losing
water) (1) electrons (2)
Marking point 2 do not allow marking point 1 if only
¢ (ions) lose electrons /are {oxygen/sulfate} ions mentioned
oxidised (1)
(ii) [1.27/63.5(1) (= 0.02) 0.02 with no working (1) (1)
correct working with incorrect answer
(1)
Q52.
Answer Acceptable answers Mark
(i) An explanation linking: (2)

Marking point 1
e {hydroxide/OH} ions (from
water) (1)

Marking point 2
¢ (ions) lose electrons /are
oxidised (1)

half equation, even unbalanced,
showing hydroxide ions losing
electrons (2)

do not allow marking point 1 if only
{oxygen/sulfate} ions mentioned
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(if)

1.27 /63.5 (1) (= 0.02)

0.02 with no working (1)

correct working with incorrect answer

(1)

(1)

Q53.

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

= an alloy is a mixture of metals

« because larger/different sized atoms introduced in
alloying,

« stop layers moving easily over one another

o therefore individual alloy is stronger/harder

e an aluminium alloy is magnalium

= pure aluminium is not suitable for making aircraft as
it bends too easily / too weak

« aluminium alloy stronger

= magnesium atoms lighter than aluminium atoms,

« therefore alloy still low density / lower density than
aluminum alone

« an iron alloy is stainless steel

= pure iron is not suitable for cutlery as it bends too
easily / too weak

« iron corrodes,

« corrosion would contaminate food

« stainless steel does not corrode

« gold alloy harder

« therefore more hard wearing

= gold alloys less likely to change shape when worn

= alloying can change the colour of the gold

Question | Indicative content Mark
Number
Answers will be credited according to candidate’s (6)
deployment of knowledge and understanding of the
material in relation to the gqualities and skills outlines in AD21
the generic mark scheme. AOD 3 1a
AO 3 1b
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Level

Mark

Descriptor

Mo awardable content

Level 1

1-2

The plan attempts to link and apply knowledge and
understanding of scientific enquiry, techniques and
procedures, flawed or simplistic connections made
between elements in the context of the question. (AO02)
Analyses the scientific information but understanding
and connections are flawed. An incomplete plan that
provides limited synthesis of understanding. (AQ3)

Level 2

3-4

The plan is mostly supported through linkage and
application of knowledge and understanding of scientific
enquiry, techniques and procedures, some logical
connections made between elements in the context of
the question. (AOQ2)

Analyses the scientific information and provides some
logical connections between scientific enquiry,
techniques and procedures. A partially completed plan
that synthesises mostly relevant understanding, but not
entirely coherently. (AQ3)

Level 3

5-6

The plan is supported throughout by linkage and
application of knowledge and understanding of scientific
enguiry, techniques and procedures, logical connections
made between elements in the context of the question.
(AD2)

Analyses the scientific information and provide logical
connections between scientific concepts throughout. A
well-developed plan that synthesises relevant
understanding coherently. (AO3)

Q54.
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Mark

Question | Answer
number
(i) solution anion (2)
bromide
solution of P *| carbonate
chloride
solution of Q " iodide
sulfate
Each line 1 mark
Do not award mark if more than one line join the left hand boxes
with those on the right
Question | Answer Mark
number
(ii) 3 / three (1)
Q55.
Question | 4, cwer Additional guidance Mark
number
(i) (2)
EXP

0

s {2 pairs of/four} electrons
shared between an oxygen atom
and the carbon atom (1)

« rest of structure correct (1)

ignore any inner electrons shown
remaining electrons on oxygen
either singly or paired

allow all dots or all crosses

2m mark dependent on 1st
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Question | Answer Additional guidance Mark
number
(ii) An explanation that makes reference (2)
to identification — knowledge
(1 mark) and reasoning /justification GRAD
- knowledge (1 mark):
» diamond has a giant (covalent) reject ionic lattice
structure / strong (covalent) reject layers
bonds / each carbon atom is reject bonds between molecules
bonded to four other carbon
atoms / all carbon atoms in
diamond are bonded together (1)
« large amount of (heat) energy is | reject intermolecular forces being
needed to {separate the carbon broken
atoms / break the bonds / break ignore just high heat
up lattice} (1)
mark independently
Q56.
Question | Answer Mark
number
shared pair of electrons between a | ignore any inner shells (2)

atom (1)

rest of molecule correct (1)

hydrogen atom and an oxygen drawn

ignore symbols
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