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Q1.

(a)

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

Some incorrectly gave salt instead of magnesium nitrate.

More students gave only gave one additional product so failed to gain full credit.
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Results Plus: Examiner Comments

A good answer that scored both marks.

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

"
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Results Plus: Examiner Comments

his response gained one mark for showing an understanding that magnesium nitrate and one
other product (carbon dioxide) was produced, full credit was not awarded as they did not state
that water was also produced.
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(b)(ii)
Again, students showed a better understanding of how to balance equations than in previous

sessions. Many students gained credit for their knowledge of correct formulae of either the
product or reactants or both. Many provided a correct balanced equation as a result.

ZnO ZHU '—> Zh(;l *r H 0

oo

Results Plus: Examiner Comments

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

(c)

It was pleasing to see that the majority of candidates were familiar with this practical and had
obviously carried it out, or at the very least seen it, as some very good explanations and
diagrams were seen. However, many candidates lost marks as they did not fully address the
question posed. Some candidates gave a fantastic description of how to set up the equipment
including a detailed diagram but then failed to explain how they would test for each of the gases
produced. Others gave an excellent description of how to test for the gases, including good
detail such as damp blue litmus turning red before bleaching, instead of just stating litmus paper
turned white, but then failed to describe how the experiment could be carried out. Some
candidates gave incorrect methods for the tests such as using a glowing splint instead of a lit
splint to test for hydrogen and some just stated that the squeaky pop test should be used, which
did not gain credit.
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Results Plus: Examiner Comments

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

answer.

Results Plus: Examiner Tip

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

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

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

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

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

Q2.

(a) This proved to be a good discriminator. Some weaker candidates did not attempt the
question. Of those that did, many used the formulae which had been given in the question but
some then didn't balance the equation correctly. Other candidates were far too inclined to
change the formulae from the ones stated in the question, often by incorrect use of subscripts in
the product such as stating H,Cl,

(d) Hydrogen chloride, HC), can be formed by the reaction of hydrogen, H,, with
chlorine, Cl,.

Write the balanced equation for this reaction.
(2)

1
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Results Plus: Examiner Comments

his was awarded 1 mark for the correct formulae but did not gain the second mark as it was

knew it well or not at all. Many did not attempt the question. Of those that did, many answers
saw candidates trying to combine the two elements into one single, combined structure labelled
HCI. Many still drew inner shells despite being told not to in the question but were still able to
score both marks. Some thought the bonding was ionic and drew diagrams indicating electron

transfer from hydrogen to chlorine. However it was pleasing to see some very well drawn fully
correct answers.

(e) The electronic configuration of hydrogen is 1.
The electronic configuration of chlorine is 2.8.7.

Draw a dot and cross diagram to show the arrangement of electrons in a
molecule of hydrogen chloride, HCI.

Show outer electrons only.
(2}

(Total for Question 2 = B marks)

Results Plus: Examiner Comments

his type of answer was surprisingly common. The two atoms have been combined into one and
labelled as one structure HCI.
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(e) The electronic configuration of hydrogen is 1.
The electronic configuration of chlorine is 2.8.7.

Draw a dot and cross diagram to show the arrangement of electrons in a
molecule of hydrogen chloride, HCI.

Show outer electrons only,
(2)

(Total for Question 2 = 8 marks)

Results Plus: Examiner Comments

well drawn fully correct answer.

(e) The electronic configuration of hydrogen is 1.
The electronic configuration of chlorine is 2.8.7.

Draw a dot and cross diagram to show the arrangement of electrons in a
molecule of hydrogen chloride, HCI.

Show outer electrons only.

(2)

H

(Total for Question 2 = B marks)

Results Plus: Examiner Comments

his answer gained one mark for the shared pair of electrons but unfortunately has the incorrect
number of electrons in the outer shell of chlorine.
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Q3. No Examiner's Report available for this question

Q4. No Examiner's Report available for this question
Q5. No Examiner's Report available for this question
Qe. No Examiner's Report available for this question
Q7. No Examiner's Report available for this question
Qs8.

The vast majority of candidates balanced the equation, although not all got the correct state
symbols - even though the question stated that potassium fluoride was a solid.

Qo. No Examiner's Report available for this question

Q1o0.
(i)

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

Many candidates were able to recall the 'halogens' as the name given to group 7 in the periodic
table. However, many responses incorrectly referred to the names of other groups required in
the specification, typically noble gases or alkali metals, or simply gave the incorrect term
‘halides’.

(i)

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

Many candidates were able to recall the 'noble gases' as the name given to group 0 in the
periodic table. However, many responses incorrectly referred to the names of other groups
required in the specification, typically halogens or alkali metals, or simply gave the incorrect and
vague term 'gases’.
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Q11.

(a)(i)

The majority of candidates were able to balance the equation. A common error was to put 2 in
front of Na and 4 in front of NaCl. It was surprising to see some candidates using negative
numbers in the equation. A few candidates put formulae or state symbols on the dotted lines
instead of balancing numbers. Some candidates changed the formulae to balance the equation.

vt Na 4+~ L. NaCly

Results Plus: Examiner Comments
his candidate has changed the formula of sodium chloride to NaCl,. If you are given an equation

to balance, the formulae will always be correct and you need to balance the equation by putting
numbers in front of the formulae in the spaces provided. This answer did not score any marks.

Results Plus: Examiner Tip

Do not change any formulae you are given in a question to balance an equation.

Results Plus: Examiner Comments

his candidate has the first balancing number correct, so scores 1 mark.

Results Plus: Examiner Tip

Count up the number of atoms on the left side of the equation first. There are 2 sodium atoms
and 2 chlorine atoms. The number of atoms on the right of the equation must be the same as on
the left. The equation is balanced by writing a 2 in front of NaCl.

| 2 Na+C|2->....ﬂ... NacCl ]
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Results Plus: Examiner Comments

his is an example of a correct answer that scored 2 marks.

(a)(ii)

Many candidates were able to calculate the percentage yield. Some candidates divided 4.0 by
2.5 then multiplied by 100 to get a yield of 160%. They should realise that the yield cannot be
higher than 100%. Candidates should show their working for calculations so that they have the
opportunity to gain a consequential error mark if they have the final answer wrong.

(i) Inan experiment to make sodium chloride, the yield s 2.5 g.
The theoretical yield of sodium chloride for this experiment is 4.0 g

Calculate the percentage yield of sodium chloride in this experiment,

Ty
"ﬁ? x\00=

1 (2

.

9 xi00= V6o

l

1&1@

percentage yield = ..

Results Plus: Examiner Comments
his answer is incorrect, but it scored 1 mark for some correct working. The first step is wrong as

the candidate should have divided 2.5 by 4.0. The candidate has then shown their fraction
multiplied by 100 to obtain the percentage and they score a consequential mark.

Results Plus: Examiner Tip

Always show your working for calculations.

' Na+ d, —» ko NaCla,

Results Plus: Examiner Comments

his is an incorrect answer and it scored no marks. If some working had been shown, it might
have scored 1 mark for correct working, even if the final answer is wrong.
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Results Plus: Examiner Tip

Show your working for all calculations.

1.5 = - FX yielon :gjg

percentage yield = ..

Results Plus: Examiner Comments

his is a very good answer, showing the correct working and answer. This scored 2 marks.

(a)(iv)

The majority of candidates could work out the relative formula mass for sodium chloride. Some
candidates multiplied the relative atomic masses and a few subtracted or divided them.

{iv) Calculate the relative formula mass of sodium chloride, NaCl,
{relative atomic masses: Na = 23, Cl = 35.5)
b + 33- > .

= %l

relative formula mass = m R
% .5

n

Results Plus: Examiner Comments

his candidate has assumed the formula for sodium chloride is Na,Cl as they have added the
relative atomic mass of two sodium atoms to one chlorine atom. This did not score the mark.

Results Plus: Examiner Tip

Use the formula given in the question. NaCl contains one sodium and one chlorine atom.
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relative formula mass = gﬁ‘{ R

Results Plus: Examiner Comments

his is an example of a correct answer, with the working shown. This scores 1 mark.

(b)
Many candidates were able to calculate the percentage of magnesium in magnesium sulfate.

Some candidates tried to calculate the relative formula mass for magnesium sulfate and got a
different answer to the value given in the question.

20

percentage of magnesium = .. GG ' é"éc“ﬁj. %

Results Plus: Examiner Comments

his candidate has got the first step of the calculation wrong as they should have just divided

the mass of magnesium (24) by 120. However, they have then multiplied their fraction by 100,
so they score 1 mark.

Results Plus: Examiner Tip

Show your working in calculations.

*_2.&-}(100"—100/0
A0

percentage of magnesium= . . 10 . %

.
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Results Plus: Examiner Comments

his candidate has given correct working and has the correct answer so was awarded 2 marks.

(c)(i)

Very few candidates understood the term 'empirical formula', so they were unable to score a
mark for this question. A common incorrect answer was CHg.

Results Plus: Examiner Comments

his candidate has correctly worked out that the simplest ratio of carbon to hydrogen is 1:3, but
they did not score a mark as the question asked for the empirical formula.

he empirical formula shows the simplest whole number ratio of atoms in the formula. The
correct empirical formula for ethane is CHs.

(c)(ii)

This question was designed to be answered correctly by the candidates working at the top end of
the grade range for this paper and it achieved that aim. The concept of weak intermolecular
forces between molecules was only given by the more able candidates. Many candidates wrote
about the weak bonds between the atoms but a large number did not refer to bonds at all and
wrote about few particles that are far apart in a gas.

Examiners were surprised to see some candidates writing about hydrogen bonds. There are no
hydrogen bonds between ethane molecules and we would not expect candidates to know about
specific intermolecular forces at GCSE.
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Results Plus: Examiner Comments

his answer did not score a mark as it referred to the bonds between atoms being weak.

he bonds between atoms are strong but the forces between molecules are weak.
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Results Plus: Examiner Comments

his is an excellent answer that scored 2 marks.

Results Plus: Examiner Tip

ry to remember that the covalent bonds that hold the atoms together in molecules are strong.
here are just weak forces between the molecules.

Q1l2.

A good proportion of candidates were able to correctly describe the test for chlorine gas. Of
those that knew litmus paper was to be used a large proportion knew the correct result of this
test with smaller proportion scoring just 1 mark.

Fluorine, chlorine, bromine, iodine and astatine are elements in group 7,

Describe the test to show t'hat a gas is chlorine,
. . v . . ) o (2)

Add. darnp. N, gopa 10 0 M W G g B OMOBR SR e AN
f‘.lmu-..l. ...... Q- Oobotinde Yoo damp. . Mked.. po@eh . Anw. e . SEAARA i

Results Plus: Examiner Comments

A clear answer that gained both marks.
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Describe the test to show that a gas is chlorine.
Solwhion ST
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Results Plus: Examiner Comments

Some candidates tried to describe the test for chloride ions or carbon dioxide gas rather than the
chlorine gas, this gained no credit.

Results Plus: Examiner Tip

Candidates should be taught the difference between chloride and chlorine and their tests.

Q13.
(i)

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

chlorine — | ) a hydrogen
hydrochloricacid —
+ -
6Vdec
“supply

() The experiment shown is an example of electrolysis.

Explain the meaning of electrolysis.
(2)

&omsapemm.,ch\onm

Results Plus: Examiner Comments

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

therefore cannot gain credit. There is no reference to using electricity or direct current for the
second mark.
his answer therefore scored no marks.

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

chlorine — | H | hydrogen

hydrochloric acid —_— | I ‘ [

6Vd.c.
supply

() The experiment shown is an example of electrolysis,
Explain the meaning of electrolysis.

(2)

—
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Results Plus: Examiner Comments

A good answer that scored the two marks available.

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

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

al. foas. geat tube. clatQone s preseat ¥ ar
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Results Plus: Examiner Comments

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

Most candidates performed well on this question by showing an understanding that chlorine is
toxic and if released could cause death.

(iii) Great care has to be taken when chlorine is manufactured on a large scale.

Explain the potential hazards of storing large volumes of chlorine,

[ he Yhac 3o wl_d |
Wl gpw 1) you broalk gk an

(2)

lt

Results Plus: Examiner Comments

A good answer that scored both marks.

This question was generally poorly answered as candidates were too vague with their responses.
The most common answer seen was swimming pools which was not worthy of credit.
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(iv) State a large-scale use of chlorine.
. (1)

. %msmm\:j?amw e

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

(iv) State a largé“§calé use of chlorine,

(1)

oMo WO

Results Plus: Examiner Comments

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

Q1l4.

i

Candidates seem to have a good understanding of what is meant by electrolysis. The majority of
candidates knew that it is a process that requires electricity and some knew that a d.c. supply

was used. However many candidates are still stating that it is the process of separating
compounds, which is not sufficient as a response and does not score the second marking point.

Ui;h’ﬁuj:.vs, 15 ke (L(;:Jn\iimlmn C'I: A C‘:‘-MFDLu\i Nk ks conshent
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1
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Results Plus: Examiner Comments

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

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

Results Plus: Examiner Tip
When thinking about electrolysis remember

electro- electricity

lysis- splitting.

7]
This question was answered well by the majority of candidates with most being able to state that

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

Results Plus: Examiner Comments

Whilst this candidate has not stated to use blue litmus the first marking point is still scored for

litmus, they then state that the litmus turns red and is then bleached, so is awarded full marks
overall.

Bowag I durwe bl o) paper rwens
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Results Plus: Examiner Comments

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

g0 domp itruus paper  shoukd

..chr.mrcj, e .. Colauwr

Results Plus: Examiner Comments
his candidate knows that damp litmus should be used so gains the first marking point.

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

Results Plus: Examiner Tip

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

1]

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

Mgedre_

Results Plus: Examiner Comments

his candidate has not given the complete name of the compound, just the name of one of the
atoms that is present.

Results Plus: Examiner Comments

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

]

STEMUP.CO.UK


https://stemup.co.uk

Results Plus: Examiner Tip

When naming a compound ensure that all parts of the structure are accounted for
oly- to show that it is a polymer

chloro- it contains chlorine

eth- from ethane

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

Q15.
(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.
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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 Green 3@45
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.

nchlare |

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.

... - - A A— T
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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.

| Aadigpan .+ CATAC > AoaiShen  Chlorire.

Results Plus: Examiner Comments

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

Q1l6.

Generally poorly answered with the majority of candidates scoring 1 mark only of the 3
available.

The most commonly seen responses scored 1 mark either for the left hand side or the right hand

side - but few candidates managed both. Few candidates were able to correctly write a balanced
equation. There were a few lost marks through a capital L as the second letter in a symbol.
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A

Aluminium reacts with chlorine to form aluminium chloride. v

Write the balanced equation for this reaction. Al 3

Results Plus: Examiner Comments

his response scored 1 of the 3 marks available.

he response is awarded 1 mark for the correct formula of aluminium chloride shown on the
right hand side of the equation. The formula of chlorine shown on the left hand side of the
equation is incorrect since the subscripted 2 is missing from the formula. The balancing mark
cannot be awarded, since it is dependent on the correct formulae of all species being shown.

Results Plus: Examiner Tip

Ensure that you can write the formula for the simple molecules used in the specification, e.g.
remember that the formula of a molecule of chlorine is Cl,.

Aluminium reacts with chlorine to form aluminium chloride.

Write the balanced equation for this reaction,

LAA 3‘42/} IC)

(3)

Results Plus: Examiner Comments

his response scored 1 of the 3 marks available.

he response is awarded 1 mark for the correct species, namely Al + Cl,, shown on the left hand
side of the equation. The formula of aluminium chloride shown on the right hand side of the
equation is incorrect. The balancing mark cannot be awarded, since it is dependent on the
correct formulae of all species being shown.
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Q17.

The balancing here was refreshingly well done. As in question 3e, state symbols were poor, with
water as ag a common mistake.

The 2 in front of the sodium was very often correct and more so than the 2 in front of the sodium
hydroxide.

Again, it was clear that some candidates had not used state symbols before and tried to add
further elements, compounds or numbers in the brackets.

Sodium reacts with water to form sodium hydroxide in solution and hydregen.

Complete the balancing of the equation for this reaction and add the state

symbols for each substance,
(3)

LLNaLS )+ 200 L) o D NaOH(GAG) + Hil. G )

NG

PP
T
L

U
O

Results Plus: Examiner Comments

his candidate has carefully counted the atoms of each element on each side of the equation.

Q18.

Generally very well answered with most candidates able to score 2 or 3 of the 3 marks available
for balancing the equation and giving the correct state symbols.

Common errors in responses were:
Writing numbers instead of state symbols or candidates thinking that the formula needed to be

completed, e.g. Na(OH) where OH was written in the space for the state symbol or incorrectly
giving (aq) as the state symbol for water.
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Sodium reacts with water to form sodium hydroxide solution and hydrogen.

Complete the balancing of the equation for this reaction and add the state
symbols for each substance,

(3)

Results Plus: Examiner Comments

his response scored 1 mark only.

he candidate has not attempted to balance the equation. The mark awarded is for the correct
state symbols which are marked independently of the balancing.

Sodium reacts with water to form sodium hydroxide solution and hydrogen.

Complete the balancing of the equation for this reaction and add the state
symbols for each substance.

(3)

L Na(OM..) + 2H,00......) = ... L. NaOH(........) + Hy(...o)

Results Plus: Examiner Comments

his response scored 2 of the 3 marks available.

he equation is correctly balanced and scores 1 mark for 2 Na and 1 mark for 2 NaOH. Clearly
the mark for the state symbols is not scored. This is marked independently of the balancing.
Although the OH in brackets is clearly changing the formula of Na to NaOH, this would not affect
the awarding of the first two marks for balancing the equation.

Q19.
(i)

It was pleasing to see that many candidates had obviously seen this practical demonstrated and
gave a good response, with very few blank responses. Many were able to describe how the
teacher could demonstrate the experiment.

In addition to describing the experiment, better candidates also described how the results of the
experiment give the order of reactivity of the metals.
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Common safety precautions credited were the used of safety goggles, gloves, use of a safety
shield and ensuring that the students were stood well back. Some candidates gave generic lab
rules such as wearing your hair up, tucking chairs under tables etc; these were not credited.
Concerned, if not necessarily high-scoring, candidates suggested the teacher should "stay calm",
"have a fire extinguisher close", "tell students to wear PPE" and "carry out the experiment whilst
still thinking of maximum safety".

Other points such as the need to cut the metal into small pieces, the fact that a large bowl would
be needed, that tweezers should be used to transfer the metals were less common.

The biggest source of error in the description was to do the experiment in beakers or test tubes
or simply not stress the size of the container of water. When it came to the analysis of the
results, some candidates simply copied out the table, which gained no marks. As with the other
6 mark question lots of candidates finished their answer with one aspect (method of experiment)
and did not talk about the reactivities at all; again they need to tackle the whole question.

It was encouraging (although not necessary) to see some candidates giving the science behind
the observations, most of this seemed correct.

*(ii) A teacher demonstrated this experiment.

The results are shown in Figure 14,

position of metal in water | floats floats floats

movement of metal slow fast very fast

effervescence / bubbling | slow fast very fast
Figure 14

Describe, in detail, how the teacher would demonstrate this experiment safely,
showing how the results give the order of reactivity of the metals.
(6)

Holp- pud g smadd tank with woter, Weigh and
fecord 0 somp\s . oud . Lidhum we&fmg smekq

P\ME 0 soRen G-rc:'kmd ’rh€ ’m\k
.QJQ. mrer 10, a\rmd Jbetng. hurk. Continwing e
WeAr . soety. goggles, 000 the puce op \Liuum o

the woker £l AASing. .o paLr. op. tegs. The . |
_ LL‘HILLLm JA0LS 0K MOvR. . Very. qmc&cly and. er ':Jduf_u
QLM amoant op bubbling. Tha§ 1S because
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Metals) andexhe . gorces. of . arryachan loemween .
fhe nucleus ard electrensy Qre strong as ik only
has 2 shells of eectrans. This  means k. will
e dieicult eor those  cerces op abtrathon o
Joe.. orereame , G hene  the  LLEhium 1S nct. veny ...
RACONR. Repeat. I . peament uh Tne same

%olmm VAl ’cﬁﬂ S&nm SL?E QS th.szpuc.e og u,thw_m B
Pace. me oduum A0 Ang Wodes tank. Soduam
WOkS_aster and. bubples gaster than U mm

c;-e e im Lt and dﬁc:trm.. oue
._ meijf __ Ta m .90, 200N, 1E. e (eactve.
Potassum. mares very past and DUbous very ...guat Thie.
5 peCae ik & MO rendie tnan Lithwim and jodusm
as. # (S _below both n group [ ¢ e Rrieclit Table . The electry

Qre purther. fram the nuclous and §0 the election 1§ abte 1o eave
o atom mae easuy.

Results Plus: Examiner Comments

his is a Level 3 answer. The explanation of the reactivity in terms of electronic configuation was
NOT expected. Even without this, the answer covers both the method in enough detail and the
trend.
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*(ii} A teacher demonstrated this experiment.

The results are shown in Figure 14.

position of metal in water | floats floats floats

movement of metal slow fast very fast

effervescence / bubbling | slow fast very fast
Figure 14

Describe, in detail, how the teacher would demonstrate this experiment safely,
showing how the results give the order of reactivity of the metals.

(6)

The  feachar oA SO N Struke
% ............... Se .. -éfg 57’MQMCf P L XERAL
f/xm g;;@éﬁfhg actch tn e (g S\fv_mqw..
wear. 3laue:> ounck goggled o proteet
aCrCL et fz?vf?ﬂ Sk M splaﬁhw\cf ‘A
ee=, Ve Z;ﬂucm e
fo. fa%rum lin._orclar . c#'ﬁ?/f‘ /"'Ec,;_.c{‘hu# (:o}
has 5| awbubbo« Jibe » Howrard Sodium oy

hext opund Than. pc:'ﬂ'm%'% fubAa. AS. o F Sw

Results Plus: Examiner Comments

his is a Level 2 answer.

here are some practical details and the trends is given. Unfortunately, in using data from the
table the candidate just copies these out. It would have been better to say that potassium
bubbbles the fastest, then sodium, and lithium bubbles the slowest. giving an interpretation to

the words in the table.

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

It appeared that in this question, those candidates that had some experience of carrying out
displacement reactions practically were able to answer in a much better way than those that had
not and were relying just on their theoretical knowledge. These candidates often gave all five of
the marking points in their answer. A common error seen was that the potassium was displacing
the halogen from the solution rather than a more reactive halogen displacing a less reactive one.
Others thought that iodine was the most reactive as it left a brown solution in all three reactions.
Candidates that simply copied information from the stem of the question did not gain credit.

Bromine, chlorine and iodine are dissolved in water to make aqueous solutions.
Potassium iodide solution is added to each of these solutions.

Figure 6 shows the observations.
bromine | orange brown
chlorine | pale green brown
iodine brown brown

Figure 6

Explain the observations shown in the table.
(4)

g displags (adide pre A seluhan
beentelpmnire. 53 Ao recithie . |
............ z;,(m [eare. Aa,omw Mo rolde. ﬁam iﬂ(u,/;m._._._.
onge . NAonye.. X naet,... ,t—.m.a;&‘ld ............ Sepdd . J\Uppu.
Eﬂrda.m bo 2ond...... (odudlg...T5 . lorenan. -

Iﬁ'(&% ckoaf ha*r a\mplm e FQ,%&';.J

“p@_ sleluhun..

Results Plus: Examiner Comments

A good answer that gained all 4 marks.
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Q22.

This question was poorly answered overall with approximately a quarter of responses scoring 1
or 2 of the 2 marks available.

Questions in relation to the uses of the noble gases linked to their inertness feature regularly in
this and the previous specifications.

In the very few correct responses seen, candidates mainly scored by correctly linking the atomic
structure of argon (or its position in periodic table) with its lack of reactivity rather than by the
alternative route of discussing the reactivity of oxygen.

Overall there was significant confusion in candidates' responses in regard to the reason for the
use of argon in filament light bulbs. Commonly seen errors included: argon is better at
conducting heat so the bulb can get hotter; as argon glows more brightly than air; because
argon is more dense; references to argon or oxygen reacting with heat rather than to the
reaction with the metal filament.

A common misconception in a significant number of responses was that it was 'air' that was
reactive and they were unable to identify 'oxygen' as the reactive component.

For many years, argon was used to fill filament light bulbs.

A filament light bulb Is shown in Figure 4.

metal filament
argon

Figure 4

When the bulb is in use the metal filament becomes extremely hot.

Explain why argon, rather than air, was used to fill filament light bulbs.
(2)

fm;/amlﬂfﬁc‘!&‘g)w Ma@}/m&f#‘( ... 1:/69(

aﬂi’.ﬂ L0t é’uu;n i.wf,z Nmea,a Q... B LEALBAE . ,:;md
Nowd  cauze the g clament 0. buin. ..

Results Plus: Examiner Comments

his response scored both marks available.

here is a correct reference made to argon being inert and to the correct ideas of it being
unreactive and not reacting with the metal filament.
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Q23. No Examiner's Report available for this question

Q24.

There were many candidates who could explain the trend in reactivity of the group 1 and of the
group 7 elements, although some did try to justify why the group 7 elements are more reactive
further down the group towards iodine. Having completed that, most then could make an
explained judgement as to which pair of elements would be the most violent when they reacted
together. A few candidates did rank the order of reactivity however a couple of candidates did
manage to get the order in completely the wrong way.

A couple of candidates decided that rubidium + iodine would be the most violent, but did not
back it up with a reasoned justification which would have enabled them to be credited with some
marks.

Q25.
(i) (1)

Although the majority of the candidates could offer suitable values for the density of argon, a
blank space was the usual cause for the mark not being awarded.

(i) (2)

A large majority of the candidates scored the mark here, and invariably an incorrect answer was
down to giving the symbol of krypton incorrectly as 'KR' or as 'kr'.

(i) (3)

Again a large majority of the candidates followed the pattern of reactivity correctly and gave a
correct answer of 'no reaction’; of the remainder quite a few blank spaces were seen and several
answers of 'reaction' were given.

(ii)

Many candidates scored at 1 mark, usually for mentioning something about lack of reactivity,
but only a small percentage of candidates were able to explain this lack reactivity to score the
second mark. Many answers included irrelevant properties such as density or electrical
conductivity. It was clear that many candidates did not understand the role of argon in a light
bulb. Several thought that the argon was reacting with the metal filament and giving out light as
a result. Some thought that using argon made the lighter brighter than if air had been used.
Overall, almost half of the candidates scored at least 1 mark.
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Explain why argon, instead of air, is used inside these light bulbs.
(2)
Ba.nr.mas,; P\m\;}m! o L rtac o S J )| het
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Results Plus: Examiner Comments

his answer indicated that argon was so unreactive that it did not react with anything - for this, 1

mark was awarded.

Explain why argon, instead of air, is used inside these light bulbs.
(2)

Becauvse argon IS, QLNON-react ont Metol
oNnad .Q good . Conductar. . Of et ko
prevent tne Iigne B bulb from. blowing.
WP or_aorching. Fire.. Us. Q. Qood Ugnr
Sovce. ey nelps tne Lgnr.. bulb
NG gy aQd Luerk

Results Plus: Examiner Comments

he candidate thought that argon was a metal and did not understand the purpose of its
presence in a light bulb. There was nothing here to credit.

Explain why argon, instead of air, Is used inside these light bulbs.
(2)

ergcr\. [s.__used Instead  OF  Arc. becausc
oIS thinoer, making...the  lignt  Shine

Drignted £om the  olb:

Results Plus: Examiner Comments

Several answers of this type were seen where candidates thought that the argon made the light

shine brighter. No marks were awarded here.

Results Plus: Examiner Tip
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Learn the simple properties of the group 0 elements and be able to explain the lack reactivity in
terms of full shells of electrons.

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

(i) It was surprising that this proved difficult, given that if the mixture "turns brown" it must be a
product and therefore even if you knew nothing about halogens there was a 50:50 choice. The
majority of incorrect answers identified bromine.

(ii) OILRIGS are fast disappearing in this new eco age! Those who use them do remember that
reduction is gain (of electrons), so most gained this mark. The problem with a good acronym is
that it can hide a lack of understanding, so far too many suggested that iodine/iodide was
reduced (or even sodium or sodium iodide).

Q29. No Examiner's Report available for this question
Q30. No Examiner's Report available for this question
Q31. No Examiner's Report available for this question
Q32.

(a)

Candidates found this empirical formula calculation challenging and so it proved to be a good
discriminator with about a third gaining full marks.

A significant number of students confused the empirical formula calculation with relative atomic
mass type calculations. Some students were able to correctly calculate the simplest whole
number ratio but then mixed up the numbers with the elements so gave the incorrect formula
Fe,Cl. Another common error was to divide the mass by the wrong relative atomic mass e.g.
2.8/35.5
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6 (a) Acompound of iron and chlorine was formed by reacting 2.80 g of iron with
3.55 g of chlorine.

Calculate the empirical formula of the compound.
{relative atomic masses: Cl = 35.5, Fe = 56.0)
3)

(35,57:1”[),.5-(56@(26)‘ {

empirical formula .. 20‘ SC'\S'-

Results Plus: Examiner Comments

Quite a number of candidates seemed to confuse empirical formula with a relative atomic mass
type calculation.

6 (a) Acompound of iron and chlorine was formed by reacting 2.80 g of iron with
3.55 g of chlorine.

Calculate the empirical formula of the compound.
{relative atomic masses; Cl = 35.5, Fe = 56,0)

2595 s 295 S¢ > 2920

(3)

28C0 %5
oG . =2.0Q0.05 .. ﬁ&ﬁ@ O

A Q00O D Do a0l

empirical formula FﬂgCL

Results Plus: Examiner Comments

Significant numbers started the question well but then could not give a correct empirical
formula. This was awarded 2 marks.

STEMUP.CO.UK


https://stemup.co.uk

6 (a) A compound of iron and chlorine was farmed by reacting 2.80 g of iron with
3,55 g of chlorine,

Caleulate the empirical formula of the compound.
(relative atomic masses: Cl = 35.5, Fe = 56.0)

(3)

Results Plus: Examiner Comments

Some used the numbers "upside down" as in this example but were still credited with two marks.

6 (a) Acompound of iron and chlorine was formed by reacting 2.80 g of iron with
3.55 g of chlorine,

Calculate the empirical formula of the compound.
(relative atomic masses: Cl = 35.5, Fe = 56.0)

o % ey

i‘i"},, SR 5. SURRE vl T

empirical formuta .42

Results Plus: Examiner Comments

In this example the candidate performs the first two steps correctly but does not give a final
empirical formula.
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(b) Sedium reacts with chlorine to form sodium chloride.
2Na + 'EI2 » 2NaCl

Calculate the maximum mass of sodium chloride that could be formed by
reacting 9.20 g of sodium with excess chlorine,
(relative atomic masses; Na = 23.0, Cl = 35.5)

2 No +«:\ —p zf\]c:uil 't'%'

QZB‘( x' .............. -. L e

Results Plus: Examiner Comments

his candidate has made just one error when they incorrectly calculated 2(23+35.5) to give 81.5
instead of 117. It was awarded two marks.

(c)

This question caused a great deal of confusion and many examiners wondered whether
candidates had actually seen, or better still carried out the relevant practical work. Some did
include descriptions of the halogens but in their pure elemental form - this is not what is seen
when this is carried out using halogen and halide solutions.

Some candidates were correctly able to state the order of reactivity of the halogens, but then
went on to try to describe experiments in which reaction rates were to be measured.

Good numbers were able to suggest a suitable method of reacting correct combinations of the
given solutions, and also a correct explanation or order of reactivity to achieve Level 2. However
it was disappointing to see the number who did not know the correct order of reactivity.

Word equations were often helpful in answers as were tables of showing results of experiments.
There was the usual confusion about the use of [Jide and [Jine e.g. "potassium bromine is
formed". Those who attempted formulae equations very often gave incorrect formulae such as
KCI2 and monatomic halogens. A reversal of the order of reactivity was also fairly often given.

STEMUP.CO.UK


https://stemup.co.uk

*ic) Cﬂc:lggﬂgm\he and _H_J_El_lg-g are in group 7 of the periodic table.

The order of reactivity of these three elements can be shown by carrying out
displacement experiments.

You are provided with
potassium bromide solution
potassium chloride solution
potassium iodide solution
bromine solution
chlorine solution
iodine solution

Describe how these solutions could be used to carry out experiments to show

the order of reactivity of bromine, chlorine and iodine, explaining how the results
would show the @ ivity.

You may use equations if you wish.
(6)

5«4!-3 3,# mnd dha -s:.lM-l- Swew

Results Plus: Examiner Comments

his is an example where quite a lot has been written but unfortunately nothing of credit.
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*{c) Chlorine, bromine and iodine are in group 7 of the periodic table.

&
TheoMaufMo?thmthmehnm:mbeshmnbycanﬂngout
displacement experiments. - . o : ‘-—" P
You are provided with
~x potassium bromide solution

X potassium chioride solution
¥ potassium iodide solution
9 bromine solution
3 chigrine solution

| iodine solution

Describe how these solutions could be used to carry out experiments to show

the order of reactivity of bromine, chlorine and iodine, explaining how the r ——
would show the order of reactivity.

You may use equations if you wish.

(8)
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(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS

Results Plus: Examiner Comments

he addition of a halogen solution to a halide solution has been made (even though with
incorrect results) but there is a wrong order of reactivity. It was awarded Level 1.

*ic) Chlorine, bromine and iodine are in group 7 of the periodic table,

The order of reactivity of these three elements can be shown by carrying out
displacement experiments.

You are provided with
potassiurn bromide solution
potassium chloride solution
potassium iodide solution
bromine solution
chlorine solution
iodine solution

Describe how these solutions could be used to carry out experiments to show
the order of reactivity of bromine, chlorine and iodine, explaining how the results
would show the order of reactivity.

You may use equations If you wish.

)]
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(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS

Results Plus: Examiner Comments

his is an excellent response with correct descriptions of suitable experiments with correct
explanations and balanced equations. It was given Level 3 and 6 marks.
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*{c) Chlorine, bromine and iodine are in group 7 of the periodic table.

The order of reactivity of these three elements canbeshawnby:armngaut
displacement experiments.

You are provided with L
potassium bromide solution B
potassium chloride solution
potassium iodide solution
bromine solution
chlorine solution
iodine solution

Describe how these solutions could be used to carry out experiments to show
the order of reactivity of bromine, chlorine and iodine, explaining how the results
would show the order of reactivity.

You may use equations if you wish,
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____(Total for Question & = 12 marks)

TOTAL FOR PAPER = 60 MARKS

Results Plus: Examiner Comments

Suitable experiments have been suggested and correct explanations and order of reactivity
given. However it was limited to Level 2 and 4 marks as there was no mention of correct
observations or balanced equations.

Q33.
(c) (i) (1)

Although the majority of the candidates could offer suitable values for the density of argon, a
blank space was the usual cause for the mark not being awarded.

(c) (i) (2)

A large majority of the candidates scored the mark here, and invariably an incorrect answer was
down to giving the symbol of krypton incorrectly as 'KR' or as 'kr'.

(c) (i) (3)

Again a large majority of the candidates followed the pattern of reactivity correctly and gave a
correct answer of 'no reaction’; of the remainder quite a few blank spaces were seen and several
answers of 'reaction' were given.

(c) (ii)

Many candidates scored at 1 mark, usually for mentioning something about lack of reactivity,
but only a small percentage of candidates were able to explain this lack reactivity to score the
second mark. Many answers included irrelevant properties such as density or electrical
conductivity. It was clear that many candidates did not understand the role of argon in a light
bulb. Several thought that the argon was reacting with the metal filament and giving out light as
a result. Some thought that using argon made the lighter brighter than if air had been used.
Overall, almost half of the candidates scored at least 1 mark.
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Explain why argon, instead of air, is used inside these light bulbs.
(2)
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Results Plus: Examiner Comments

his answer indicated that argon was so unreactive that it did not react with anything - for this, 1

mark was awarded.

Explain why argon, instead of air, is used inside these light bulbs.
(2)

Becauvse argon IS, QLNON-react ont Metol
oNnad .Q good . Conductar. . Of et ko
prevent tne Iigne B bulb from. blowing.
WP or_aorching. Fire.. Us. Q. Qood Ugnr
Sovce. ey nelps tne Lgnr.. bulb
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Results Plus: Examiner Comments

he candidate thought that argon was a metal and did not understand the purpose of its
presence in a light bulb. There was nothing here to credit.

Explain why argon, instead of air, Is used inside these light bulbs.
(2)

ergcr\. [s.__used Instead  OF  Arc. becausc
oIS thinoer, making...the  lignt  Shine

Drignted £om the  olb:

Results Plus: Examiner Comments

Several answers of this type were seen where candidates thought that the argon made the light

shine brighter. No marks were awarded here.

Results Plus: Examiner Tip

STEMUP.CO.UK
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Learn the simple properties of the group 0 elements and be able to explain the lack reactivity in
terms of full shells of electrons.

It was disappointing to see the number of candidates who could not match up the properties of
the elements with the correct element, with only about half the candidates scoring at least one
mark on this question. Often iodine was matched with the yellow solid and copper matched with
the grey solid.

Q34.

Most candidates scored at least 1 mark but many did not answer the question instead describing
what the symbols meant. Others were too vague when discussing precautions and answers such
as 'wear protective equipment/clothing' frequently appeared which could not be credited.

(b) These two hazard symbols are attached to a container of liquid bromine.

A chemist uses bromine in an experiment.

Use the hazard symbols to suggest safety precautions the chemist should take

when using the bromine.
(2)

The  Se 0 the hazeron  Synbars oxt (orrosive

Results Plus: Examiner Comments

Answers such as this were unfortunately quite common. The candidate is trying to explain the
meaning of the hazard symbols rather than suggesting safety precautions which the chemist
should take.

STEMUP.CO.UK
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(b) These two hazard symbols are attached to a container of liquid bromine.

A chemist uses bromine in an experiment.

Use the hazard symbols to suggest safety precautions the chemist should take

when using the bromine,
(2)

o he . Chem®k.... Ohand.. Weax . oS So. dne.. Coemcal
ch:; Dk bebeh e SRin.The.. . Chemmsl. . Bhoud. ok .

ear.. Sofre QLA S0 nqthmniaj. s, Ehe QRS

Results Plus: Examiner Comments

his was the most common way of scoring two marks.

Q35.

Many candidates gave yellow as the colour for chlorine and orange as the colour for bromine. It
seems possible that many candidates had seen bromine water but were not familiar with pure
liquid bromine. It was good to see that many students identified iodine as a solid although some
did think it was a liquid, possibly suggesting confusion with iodine solution being used as a test
for starch.

STEMUP.CO.UK
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Halogens

1 The table gives information about the colours and physical states at room
temperature of the halogens, chlorine, bromine and iodine,

(a) Complete the table.

(3)

chlorine k‘SE't [ Hw gas
bromine C e liquid
iodine grey Solid

Results Plus: Examiner Comments

ellow was commonly seen as the incorrect colour for chlorine. "Clear" is not a colour and solid
iodine was awarded a mark.

Halogens

1 The table gives information about the colours and physical states at room
temperature of the halogens, chlorine, bromine and iodine.

(a) Complete the table.

chlorine % {Im gas

bromine M liquid
iodine grey - (/'uqu PUK!\‘

(3)

Results Plus: Examiner Comments

hese answers were commonly seen. "Clear" is not a colour for chlorine, orange was not credited

for bromine and was possibly due to candidates thinking of an aqueous solution of bromine.
lodine as a liquid was possibly due to confusion with iodine solution which is often used as a test
for starch.

Q36.
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This was often well answered. However some candidates added extra reactants or products and
others tried to write symbol equations in place of word equations, usually incorrectly with MgBr
often been quoted as the formula for magnesium bromide.

(c) Magnesium reacts with bromine to form magnesium bromide.

Write the word equation for this reaction,
(2)

Results Plus: Examiner Comments

his candidate did not give a word equation as requested but made the question harder for
themselves by trying to write a formula equation. They were awarded 1 mark for the correct
formula of magnesium bromide on the right hand side of the equation.

(c) Magnesium reacts with bromine to form magnesium bromide.

Write the word equation for this reaction.

(2)

DGR S 4 steMine. =2 Msanes o leretide t.G@bon ™
ey

Results Plus: Examiner Comments

An otherwise correct answer spoilt by the addition of carbon dioxide as an extra product.

Q37.

ai

Candidates seem to have a good understanding of what is meant by electrolysis. The majority of
candidates knew that it is a process that requires electricity and some knew that a d.c. supply

was used. However many candidates are still stating that it is the process of separating
compounds, which is not sufficient as a response and does not score the second marking point.

Uﬁh'ﬁ-j&'.r, 1%, e (Lc-.)rmr)o:.au». O\ f‘(: Aa C'JFI‘.J’JLLE‘N. Ty ks conshbsent

element %113 vt Qurrent . ekdyia +3

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

/I ht. S!C Qecen ke of.. cm_..Lemndon rh JSGira,... Clacrricda,
5 i

L _:II

Results Plus: Examiner Comments

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

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

lysis- splitting.

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

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

Results Plus: Examiner Comments

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

Results Plus: Examiner Comments
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A perfect answer, fully describing how damp blue litmus paper turns red then is bleached white.

..chmcj, g Balar

Results Plus: Examiner Comments

his candidate knows that damp litmus should be used so gains the first marking point.
However, they have then not given sufficient detail of the colour change to be able to gain the
second marking point.

Results Plus: Examiner Tip

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

alll

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

MNgedre_

Results Plus: Examiner Comments

his candidate has not given the complete name of the compound, just the name of one of the
atoms that is present.

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip
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When naming a compound ensure that all parts of the structure are accounted for
oly- to show that it is a polymer
chloro- it contains chlorine

eth- from ethane

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

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

I v Stow et Soume

Results Plus: Examiner Comments

Fine, scores one mark.

Nowd be lfglr'i‘er becauusSe scme IS noKH a 9QS_|

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

Jl]]

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

AN, + HCL—> A, C+MG,HN,
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Results Plus: Examiner Comments

Fine, 2 marks awarded.

| - 26gNORACL SIRgCL N + M, 0 _'

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

Q38. No Examiner's Report available for this question

Mark Scheme

Q1.

STEMUP.CO.UK
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Question Answer

Number

Acceptable answers Mark

(a)

water

magnesium nitrate allow correct formulae

carbon dioxide

all three correct (2)

rmagnesium nitrate + one other (2)
correct (1)
Question Answer Acceptable answers Mark
Number
(b)(i) C - neutralisation (1)
Question Answer Acceptable answers Mark
Number
(b)(ii) ZnO + 2HCI = ZnCl; + H,0 (3) correct multiples
ignore state symbols
LHS (1)
RHS (1)
balancing of correct formula (1) (3)
Question Indicative Content Mark
Number
QWC | * (c) | A description including some of the following points

experiment set up

test hydrogen

test chlorine

hydrochloric acid in container

carbon rods in acid

attach rods to electrical supply

d.c. supply(or reference to positive and negative)
test tubes to collect gases

lighted splint
sgueaky pop (with air)/burns

(damp blue) litmus paper
(turns red then) bleaches/white

(6)

Level | D

Mo rewardable content

1-2 .

a limited description e.g. simple description/diagram of electrolysis
set up OR description of test for one of the gases.

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

spelling, punctuation and grammar are used with limited accuracy

a simple description e.g. a full description of electrolysis OR test
for both gases OR simple description of electrolysis and the test for
one of the gases.

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

a detailed description e.g. description of electrolysis and test for
both gases OR a full description of electrolysis and of one gas test.
The answer communicates ideas clearly and coherently uses a
range of scientific terminology accurately

spelling, punctuation and grammar are used with few errors
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Q2.

Question Answer Acceptable answers Mark
Number
(a) Hz + Clz — 2HCI In M1 do not allow incorrect use | (2)
of upper/lower case/subscripts
but M2 can be awarded for
correct balancing
M1 correct formulae on LHS and
RHS (1)
M2 correctly balanced (1) dependent on M1 being awarded
(but note special case above)
accept multiples
Question Answer Acceptable answers Mark
Number
(b) M1 shared pair of electrons Accept all permutations of dots (2)
between one H and one Cl (1) and crosses for electrons
If any indication of ionic bonding
including charges 0/2
symbols not required
ignore incorrect symbols eg C/CL
M2 remaining outer electrons M2 dependent on M1
correct (1) electrons do not need to be in
pairs
ignore inner shells
electrons can be on/in ring or no
ring
Q3.
Question | Answer Additional guidance Mark
number
2Ha + F» — 2 NaF (2) (2)
Fa (1)
2 (1)

Q4.



https://stemup.co.uk

LHS (1)
RHS (1)
balancing of correct species (1)

Question | Answer Additional guidance Mark
number

2 Ha F: — 2 MaF (2) (2)

Fz (1)

2 (1)

Q5.
Question | Answer Additional guidance Mark
number
1.19 and 1.42 (1) allow ECF (3)
119 35.5
AD2
0.01 : 0.04 (1)
SnCle. (1)
Q6.
Question | Answer Additional Mark
number guidance
(i) {liguid changes from colourless to) yellovw / orange/ (1)
brovm / red
Question | Answer Additional Mark
number guidance
(ii) Cla+ 21" = 2C1 + 13 (3)
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Question | Answer Additional Mark
number guidance
(iii) | An explanation that combines identification - (2)
understanding (1 mark) and reasoning/justification -
understanding (1 mark):
* when chlorine and iodine react, their atoms gain an
electron (1)
* electron attracted into chlorine atom more strongly
than into an iodine atom (1)
* because chlorine atom is smaller / outer electrons
in chlorine atom closer to the nucleus / more
shielding between nucleus of iodine atom and outer
electrons (1)
Question | Answer Additional guidance | Mark
number
(iv) An explanation that combines identification - (4)
understanding (1 mark) and
reasoning/justification - understanding (1
mark):
* ijodide ion loses an electron (1) if no reference made
¢ oxidation is loss of electrons / iodine is to gain or loss of
oxidised (1) electrons, allovs (1)
# chlorine atom gains an electron (1) for redox
¢ reduction is gain of electrons / chlorine is reaction involves
reduced (1) both oxidation and
reduction
Q7.
Question | Answer Additional Mark
number guidance
2K (s 2 s (3)
2K (1) ignore wvords
2 (1)
5.5 (1)

Q8.
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Question | Answer Additional guidance Mark
number
2 (s 2 s (3)
21(1) ignore words
2 KF (1)
5,5 (1)
Qo.
Question | Answer Additional guidance | Mark
number
(i) neon har correct (1) (2)
argon bar correct (1) if no other mark AOD2
scored, allow 1 for
neon -252 and argon
-192
Question | Answer Mark
number
(ii) allow any value from -152 to -90 (1)
AO1
Q10.
Question | Answer Additional guidance Mark
number
(i) halogens reject halide (1)
ar
halogen
(ii) noble gases (1)
Do not allow gases alone
or
inert gases
or

rare gases
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Q11.

working

Question Answer Acceptable answers Mark
Number
(a)(i) 2 Na (1) + Clz; — 2 NaCl (1) | maximum 1 mark if any
balancing number is added in
Ignore + in front of the 25 front of Cl; or if any of the
formulae are changed
eg 4Na + 2Cl; — 4NacCl or
Na + 1/2 Clz — NaCl
score (1)
do not allow negative signs in
front of balancing numbers (2)
Question Answer Acceptable answers Mark
Number
(a)(ii) 2.5 (1) 0.625 or 5/8
4.0
their fraction x 100 62.5/63 with {no/incorrect}
(1) (=62.5) working
correct working with {no/wrong} (2)
Question Answer Acceptable answers Mark
Number
(a)(iii) | A ionic (1)
Question Answer Acceptable answers Mark
Number
(a)(iv) 23 4+ 35.5 (=58.5) 58.5 with {no/incorrect} working
Ignore g 23 + 35.5 with {no/wrong}
answer
do not allow 58/59 without (1)

STEMUP.CO.UK
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Question | Answer Acceptable answers Mark
Number
(b) 24 (1) 1/5 or 0.2
120
their fraction x 100 (1) 20 with {no/incorrect} working
(=20%)
correct working with {no/wrong} (2)
answer
Question Answer Acceptable answers Mark
Number
(c)(i) CHs 2 CHz/ CiHz/ HiC (1)
do not allow just 1:3
Question Answer Acceptable answers Mark
Number
(c)(ii) | An explanation linking any two maximum 1 mark if breaking
from bonds between atoms/breaking
down {molecules/
particles}/breaking covalent
bonds
weak {forces/attractions} specific weak forces eg Van der
(1) Waals/London
weak bonds
do not allow covalent bonds are
weak /weak bonds between
atoms
ignore weak hydrogen bonds
between weak bonds between
{molecules/particles/them?}/ {molecules [/ particles}
intermolecular
(1)
do not allow intramolecular
little {heat/energy} needed {to ‘little energy is needed to break
separate the molecules/overcome | the bonds’ only if it is clear that
force(s) between molecules} {covalent/single} bonds are not
(1) being broken (2)
(Total for Question = 11 marks)
Q1l2.

Question | Answer
number

Additional guidance

Mark

A description to include
(damp) litmus / indicator paper

bleaches / goes white (1)

allow dip litmus into selution
reject bleaches then goes red

MP2 dependent on MP1

(2)

STEMUP.CO.UK
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Q13.

Question | Answer Acceptable answers Mark
Number
(i) | An explanation including (2)
« decomposing / breaking down allow *splitting up’
of (compounds) (1) ignore ‘separate’
reject breaking down of elements
« using electrical energy /
electricity /direct current /d.c.
supply (1)
Question | Answer Acceptable answers Mark
Number
(ii) | A description including use of any suitable indicator (1) | (2)
with correct result (1)
eqg universal indicator paper is
bleached (2)
= (damp blue) litmus
« turns (red then) white /
bleached
Question | Answer Acceptable answers Mark
Number
(iii) | An explanation including any two (2)
of
+ (chlorine) could escape/leak
(1)
+ (chlorine is) toxic / corrosive / | Ignore ‘chlorine is dangerous’
poisonous (1)
« an effect on people eg death / | Allow harmful to people
injury / damage lungs
/damage eye
Question | Answer Acceptable answers Mark
Number
(iv) | Any one of (1)

« (to make) plastics / PVC [
bleach
« to purify / sterilise water

Ignore *(cleans) swimming pools’
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Q14.

Answer

Acceptable answers

Mark

an explanation linking the following
e decomposition (of

compound/substance
/electrolyte)(1)

e using (direct) current (1)

splitting up/breaking down/breaking
up

ignore separating

reject splitting of
atoms/elements/molecules for M1

using {electrical energy /electricity}

reject alternating current/ac

(2)

e (damp blue) litmus (paper) (1)

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

allow bleaches indicator for 1 mark

ignore indicator goes lighter
ignore smells of chlorine/swimming
pools

ignore any incorrect middle colour
mentioned

use of suitable named indicator with
correct result

e.g.

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

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

poly(chloroethene)

PVC/polyvinylchloride/
polychloroethene/poly(chlorethene)

Q15.
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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)
Q1l6.
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Question | Answer Additional guidance Mark
Number
2Al + 3Cl — 2AICE: (3) penalise the use of 'CL" or "AL" once only (3)
ignore state symbols AD 21
allow multiples
LHS (1) ignore use of capital L for MP3
RHS (1)
balancing of correct formulae (1)
Q17.
Question | Answer Additional guidance Mark
Number
2Na(s) + 2H.O(l) - 2NaOH(aq) + Ha{g)
(3)
2Na (1) AD 21
2NaOH (1)
s, |, aq, g (1) allow S, L, AQ, G
ignore words
Q1l1s.
Question | Answer Additional guidance Mark
Number
2Na(s) + 2H20(1) - 2NaOH(aq) + Hz(q) (3)
AO 21

[ed [

a (1)
a

N
NaOH (1)
|

%]

., aq, g (1) allow S, L, AQ, G
ignore words

Q19.
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Question | Answer Mark
Number
(i) C is the most reactive
(1)
The only correct answer is C AD 21
A is not correct because this is irrelevant
B is not correct because this is irrelevant
D is not correct because this is irrelevant
Question | Indicative content Mark
Number
+ (ii) | Answers will be credited according to candidate’s deployment of (6)
knowledge and understanding of the material in relation to the
qualities and skills outlines in the generic mark scheme. AD 22
AD 3 1a
The indicative content below is not prescriptive and candidates are AD 3 1b
not required to include all the material which is indicated as
relevant. Additional content included in the response must be
scientific and relevant.
Aspect one: METHOD
« trough/large container of water
« equal volumes of water for each experiment
« remove metal from container with tongs
= remove oil
« cut small piece
« add metal with tongs/tweezers etc. to water
« teacher wears safety glasses
« gloves
« use of safety screen
» class well back
« class wear goggles
ignore general safety ideas - hair tied back, lab coat etc.
ignore equal sized pieces of metal
Aspect 2: ANALYSIS
= most vigorous effervescence of hydrogen with potassium and least
with lithium
« fastest movement with potassium and slowest with lithium
= potassium is most reactive, then sodium, then lithium
ignore copying of results from table
e.g potassium bubbles very fast
ignore writing up of results/ put in table etc
Level Descriptor
No rewardable material.

Level 1 + Demonstrates elements of biological understanding, some of which is
inaccurate. Understanding of scientific ideas lacks detail.

» Presents an explanation with some structure and coherence.

Level 2 +« Demonstrates biological understanding, which is mostly relevant but may
include some inaccuracies. Understanding of scientific ideas is not fully
detailed and/or developed.

» Presents an explanation that has a structure which is mostly clear,
coherent and logical.

Level 3 « Demonstrates accurate and relevant biological understanding throughout.
Understanding of the scientific ideas is detailed and fully developed.

» Presents an explanation that has a well-developed structure which is
clear, coherent and logical.
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Q20.

Q21.

Q22.

Question | Answer Mark
Number
C is the most reactive (1)
AD 21
The only correct answer is C
A is not correct because this is irrelevant
B is not correct because this is irrelevant
D is nat correct because this is irrelevant
Question | Answer Additional guidance Mark
number
an explanation linking 4 of the following (4)

+ {chlorine / bromine} are more reactive than
iodine / iodine is the least reactive (1)

* (in the reaction of chlorine with potassium
iodide) chlorine displaces icdine / iodine
formed [ iodide 1ons oxidised (1)

* (in the reaction of bromine with potassium
iodide)} bromine displaces iodine [ iodine
formed [ iodide 1ons oxidised (1)

+  brown colour of final mixture is due to
iodine (1)

+ jodine with KI has no reaction / iodine
cannot displace iodine from its compound

(1

ignore iodide in MP1

In MP2 and MP3:

allow ‘iodide displaced’
mark(s) could be scored in
word or symbol equations
(symbol equations do not have
to be balanced and allow I for
Iz)

allow iodine cannot displace
itself
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Question | Answer Additional guidance Mark
number
An explanation linking the points in one of (2)
the pairs
EITHER
+ argonis {inert / a noble gas} OR argon
has fatoms have) {full / 8 electrons in}
outer shell (1) so metal does not burn/ combust
(in argon)
* 50 (it) does not react (with metal so (argon) does not {bum /
filament) OR (argon/atoms) do not combust} with metal (filament)
{gain / lose / share electrons}
so (argon) {is unreactive [ less
reactive / not very reactive /
inactive } (with metal filament)
OR
+ oXxygen is reactive (1) ignore air for MP1 here
+ (airfoxygen) reacts with metal filament / | allow metal burns
forms metal oxide (1)
Q23.
Question | Answer Additional guidance Mark
number
An explanation linking (2)
fluorine has fewer electron shells (1) | allow less shielding (1) AO1

nucleus (1)

{s0) electron more easily attracted to

ignore fewer electrons
ignore fewer outer
electron shells

Q24.
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Question | Indicative content Mark
number
Answers will be credited according to candidate's deployment of (6)
knowledge and understanding of the material in relation to the qualities
and skills outlined in the generic mark scheme. The indicative content | AO1
below is not prescriptive and candidates are not required to include all AO2
the material that is indicated as relevant. Additional content included
in the response must be scientific and relevant.
« group 1 metals form positive ions
= outer electron lost
« further down the group outer electron more easily lost
« due to electron shell further from nucleus OR greater electron
shielding
« 50 lower nuclear attraction
« group 1 metal becomes more reactive
« order of reactivity Li < K < Rb
« group 7 elements form negative ions
+ gains electron to complete outer shell
« further down the group electron is less easily gained
« due to outer electron shell further from nucleus OR greater
electron shielding
+ so lower nuclear attraction
« group 7 element becomes less reactive
« order of reactivity F > Br > [
+« most reactive pair likely to be potassium + fluorine with
suitable justification (K low in group 1 and F is at the top of
group 7)
» allow rubidium +iodine with justification (Rb lower in group 1
than K and so more reactive)
Level | Mark | Additional Guidance General additional guidance — the
decision within levels
Eg - At each level, as well as content, the
scientific coherency of what is stated backed
up by detail will help place the answer at the
top, or the bottom, of that level.
0 No rewardable material.
Level 1| 1-2 Additional guidance Possible candidate responses
States some simple facts « Group 1 elements lose 1 electron from
about group 1 OR group 7 outer shell.
elements « Group 7 elements are more reactive up
OR the group.
Correctly identifies most « The most violent reaction could be
violent reaction(s) with potassium with fluorine as fluorine is the
simple reasoning most reactive group 7 element (2)
Level 2| 3-4 Additional guidance Possible candidate responses

Correctly identifies most
violent reaction(s) with a
simple justification

OR

A simple explanation of the
reactivity of group 1 AND
group 7 elements.

OR

A detailed explanation of the

reactivity of group 1 OR
group 7 elements.

The most violent reaction could be
rubidium with iodine as rubidium is the
most reactive of the group 1 elements
given. Rubidium is so reactive because it
loses its outer electron easily.

Group 1 elements are more reactive
down the group as the distance between
the nucleus and the outer electron is
further, so the force of attraction
between them is weaker and the electron
is more easily lost.

Fluorine is the most reactive halogen
because its outer electron shell is closer
to the nucleus. Group 1 elements are
more reactive down the group as their
outer shell gets further from the nucleus.



https://stemup.co.uk

Level 3| 5-6 Additional guidance Possible candidate responses

Correctly identifies the most | « The most violent reaction is potassium

violent reaction with a and fluorine as fluorine is the most

detailed justification. reactive element in group 7. Potassium
loses its outer electron easily as there is

OR a weak nuclear attraction, and fluorine
gains this electron easily as it has a

A detailed explanation of the strong nuclear attraction.

reactivity of group 1 AND « Group 1 elements become more reactive

group 7 elements. down the group. They lose 1 electron to
form cations and the larger the distance
between the nucleus and the outer shell,
the more easily the electron is lost.
Group 7 elements gain 1 electron to form
anions and the smaller elements gain this
electron more easily. This is because the
force between the nucleus and the outer
shell is stronger.

Level Mark Descriptor

0 No rewardable material.

Level 1 1-2 ¢ Demonstrates elements of chemical understanding, some
of which is inaccurate. Understanding of scientific ideas
lacks detail. (AO1)

* Lines of reasoning are unsupported or unclear. (AO2)

Level 2 3-4 « Demonstrates chemical understanding, which is mostly
relevant but may include some inaccuracies.
Understanding of scientific ideas is not fully detailed and/or
developed. (AO1)

« Lines of reasoning mostly supported through the
application of relevant evidence. (AOQ2)

Level 3 5-6 * Demonstrates accurate and relevant chemical
understanding throughout. Understanding of the scientific
ideas is detailed and fully developed. (AO1)

* Lines of reasoning are supported by sustained application
of relevant evidence. (AD2)
Q25.
Answer Acceptable answers Mark

(i) 1 fany valueinrange 1.45 to 2.99 any answer which, to 1 sf, is in the (1)
range

(i) 2 Kr Reject KR, kr (1)

(i) 3 |no reaction (1)
'nothing'

(ii) |An explanation linking any two of: ignore noble gas (2)
doesn't react with anything argon
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argon is {inert / unreactive}

(1)

argon does not react with
{metal/filament}/{metal/
filament} would react with air
or oxygen / ORA (1)

atom has {eight electrons in
outer shell / full (outer) shell}

(1)

does not corrode the metal

ignore references to electrical
conductivity

Q26.

Q27.

Q28.

Question | Answer Additional guidance Mark
number

chlorine is more reactive than bromine | ignore “chlorine is more (1)

/ chlorine can displace bromine reactive” alone
Question | Answer Mark
number
(i) any value between 51 (°C) and 70 (°C) (1)
Question | Answer Mark
number
(ii) iodine and astatine (1)
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Question

Answer

Additional guidance Mark
number
(i) indine reject iodide; ignore formulae (1)
Question | Answer Additional guidance Mark
number
(ii) An explanation to include: Mark independently (2)
+ bromine (1)
» because electrons are gained (1) [ allow any number of electrons
Q209.
Question| Answer Additional guidance Mark
number
helium, neon, argon, krypton (2) | krypton, argon, neon, helium (1) (2)
if order correct except that two adjacent
elements transposed allow 1
allow formulae
Q30.
Answer Acceptable answers Mark
D alkali metals (1)
Q31.
Question | Answer Mark
number

Q32.

alkali metals

(1)
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Question
Number

Answer

Acceptable answers

Mark

(a)

Fe Cl
2.8/56 3.55/35.5 (1)
0.05 0.1 or

1 2 (1)

FeCl; (1)

C'zFE‘
FeCl; with no working (3)
Consequential errors:

if "upside down” ie

56 /2.8 and 35.5/ 3.55
ratio 20: 10or 2 : 1 (1)
empirical formula Fe,Cl (1)

allow 3 marks for
2.8/56and 3.55/71
ratio 0.05: 0.050r1:1
empirical formula FeCl;

allow 2 marks for
2.8/56and 3.55/71
ratio 0.05: 0.050r1:1
empirical formula FeCl

allow 2 marks for
Fe

2.8/56
0.5

Fe<Cl (1) - ECF

cl
3.55/35.5 (1)
0.1 (0)

(3)

Question
Number

Answer

Acceptable answers

Mark

(b)

EITHER
2x23 (1) g Na makes 2x58.5 (1) g
MNaCl

9.2 g Na makes (2x58.5)x9.2 g NaCl
46

(1)
(=23.4q)

OR
23 g Na makes 58.5 (1) g NaCl

9.2 g Na makes (58.5)x9.2(1) g
MNaCl

23(1)
(1)
(=23.4q)

mark consequentially
eg

46 (1) g Na makes (2x23+35.5) (0)
g NaCl

9.2 g Na makes (2x23+35.5)x9.2 (1)
g NaCl 46

(=16.3 g)

23.4 g with no working (3)
23.4 g from any method (3)
do not accept 23(.0)

mol Na used = 9.2/23 (1) (=
0.4)

mol NaCl = 0.4 (1)

mass NaCl = 0.4 x 58.5 (1)
(=23.4q)

Ignore units throughout
unless incorrect

mark consequentially
awarding 2 marks for 46.8
g,11.7 g and 16.3 g (see last
example opposite).

(3)
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Question Indicative Content Mark
Number
* (c) | A description, comparison and explanation including some of the

following points
Order of reactivity: chlorine > bromine = iodine
Experiment
« add (aqueous) chlorine to a solution of potassium
bromide
+ the solution turns orange/yellow
+ bromine is produced
Conclusion/Explanation and equation:
(so) chlorine is more reactive than / displaces bromine
Cly + 2KBr — Br; + 2KCl / Cl; + 2Br" — Bry; + 2CI
Experiment
+ add (aqueous) bromine to a solution of potassium
iodide
» the solution turns brown
+ jodine is produced
Conclusion/Explanation and equation:

(so) bromine is more reactive than / displaces iodine

Br: + 2KI — Iz + 2KBr / Br: + 21 — s + 2Br

STEMUP.CO.UK
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Experiment
« add (aqueous) bromine to a solution of potassium
iodide
» the solution turns brown
s jodine is produced
Conclusion/Explanation and equation:
(so0) bromine is more reactive than / displaces iodine
Bry + 2KI — I + 2KBr / Bry + 21" — I, + 2Br
Experiment
» add (aqueous) chlorine to a solution of potassium
iodide
» the solution turns brown
+ jodine is produced
Conclusion/Explanation and equation:

(so) chlorine is more reactive than / displaces iodine

Cly+ 2KI — I, + 2KCl / Cl; + 2T — I, + 2CI

= Allow use of organic solvents to identify halogens

= Allow use of suggested reactions which do not produce a
displacement reaction eg add (aqueous) bromine to a
solution of a potassium chloride with suitable
conclusion/explanation

= Allow use of table of suggested experiments

(6)

STEMUP.CO.UK
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Level |0

No rewardable content

a limited description of at least one experiment in which any
halogen solution is added to any halide solution {not of the same
halogen)

OR describes order of reactivity as Cl > Br > I
the answer communicates ideas using simple language and uses

limited scientific terminology
spelling, punctuation and grammar are used with limited accuracy

AND

OR

works/balanced equation.

a simple description of at least two displacement experiments

« EITHER at least one correct explanatmm‘co nclusion

« at least one correct observation of a displacement reaction that

» 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

AND

AND

works/ balanced equation

a detailed description of at least two displacement experiments

« (a total of) at least two correct explanations/conclusions

« at least one correct observation of a displacement reaction that

+ the answer communicates ideas clearly and coherently uses a
range of scientific terminology accurately
« spelling, punctuation and grammar are used with few errors

Q33.

IAnswer

Acceptable answers |[Mark

(a)

B elements

(1)

(b)

D alkali metals

(1)

(c)(i) 1

any value in range 1.45 to 2.99

any answer which, to 1 sf, is in the
range

(1)

(c)(i) 2

Kr

Reject KR, kr

(1)

(c)(i) 3

no reaction

‘nothing’

(1)

(c)(ii)

An explanation linking any two of:

e argon is {inert / unreactive}

(1)

e argon does not react with
{metal/filament}/{metal/
filament} would react with air
or oxygen / ORA (1)

ignore noble gas
doesn't react with anything argon
does not corrode the metal

ignore references to electrical
conductivity

(2)
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e atom has {eight electrons in
outer shell / full (outer) shell}
(1)
(d) 3 soft retd hatreace if two answer lines from one element, ((2)
e Mgomusdy with water .
iodine then ignore
agrey solid that forme 2
purple vepour whien hrested
potEssiu
L 3 yellowsdlid that does not
conduct eectricity
copR "“—————___“ ared-rown solid that rescts
to fomn Hue cormpounds
all 3 correct - 2 marks
any two correct - 1 mark
one correct - 0 marks
Q34.
Question Answer Acceptable answers Mark
Number
A description linking any two of (2)

use fume cupboard (1)

do not inhale/breathe in vapour
(1)

(use) gloves (1)

do not spill on the skin (1)

keep room well ventilated

use gas mask
ignore face mask/respirator

goggles/safety glasses/safety
spectacles /do not splash in the
eyes

Ignore wear protective
clothing/equipment

Ignore cover mouth

Ignore do not spill it/drink it/eat
it/swallow it/spill on
surfaces/wash off spills

Ignore burns skin

Q35.
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Question
Number

Answer

Acceptable answers

Mark

colour

physical state

(yellow-)green

(1)

gas

red-brown (1)

liguid

grey

solid (1)

chlorine: any shade of green eg
light/pale

do not allow any colour in
combination with green except
vellow

do not allow yellow on its own

bromine: accept brown or red
alone OR any shade of red or
brown eq light/dark brown
reject orange/combinations with
orange

reject yellow/combinations with
yellow

(3)

Q36.

Question
Number

Answer

Acceptable answers

Mark

LHS (1)

RHS (1)

magnesium + bromine
» magnesium bromide

allow reactants in either order

allow = instead of arrow
if formulae are used, do not allow

MG or BR or superscripts
Mg + Brz
MgbBr;

Ignore formulae if both names
and formulae given for any
substance

and formulae for both marks
eg magnesium + bromine —
MgbBrz

scores 1 mark

do not allow a mixture of words

(2)

Answer

Acceptable answers

Mark

an explanation linking the following

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

splitting up/breaking down/breaking

up

ignore separating

(2)
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e using (direct) current (1)

reject splitting of
atoms/elements/molecules for M1

using {electrical energy /electricity}

reject alternating current/ac

(a)(ii)

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

e (damp blue) litmus (paper) (1)

allow bleaches indicator for 1 mark

ignore indicator goes lighter
ignore smells of chlorine/swimming
pools

ignore any incorrect middle colour
mentioned

use of suitable named indicator with
correct result

e.g.

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

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

poly(chloroethene)

PVC/polyvinylchloride/
polychloroethene/poly(chlorethene)

D AgCI(s)

same/no change

HCI + AgNO; - AgCl + HNO3
e reactant formulae (1)

e product formulae (1)

Ag* + CI" > AgCl

max 1 if any incorrect attempt to
balance

reject incorrect use of cases and
non-subscripts

Q38.

Question | Answer
number

Mark

C  yellow-green red-brown

A gives the colours for iodine vapour and chlorine gas
B gives the colours for solid iodine and iodine vapour
D gives the colours for bromine liquid and iodine vapour

is the only correct answer (1)
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