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Q2.

This question was poorly answered. Only a few candidates managed to write in formulae of Al
and H,, and even fewer balance the ionic equation correctly. Probably only the most able
candidates scored the two marks here. Some candidates included the chloride ion somehow and
overlooked the first sentence of the question or had AlI** on both sides.

Acid solutions contain hydrogen ions. M&'&)‘ » ceich —=> Solk + htjdfrea'

Aluminium reacts with dilute hydrochloric acid to form a solution containing \
aluminium ions, Al CoX oanOKRC oo =

Complete the balanced ionic equation for this reaction.

Results Plus: Examiner Comments

Al and H, are in the correct places and these score the first mark. Balancing was incorrect and so
the second mark was not scored.

Acid solutions contain hydrogen ions.

Aluminium reacts with dilute hydrochloric acid to form a solution containing
aluminium ions, Al

Complete the balanced ionic equation for this reaction,

lﬂ'f g+ léH _a 2 ﬁls* BH-;(:‘.

(2)

Results Plus: Examiner Comments
Correct formulae and balancing, so both marks were awarded.

State symbols were ignored - even if incorrect.
2 marks for this answer

Results Plus: Examiner Tip

State symbols are not needed unless asked for.
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Q3. No Examiner's Report available for this question

Q4.
(b) (i)

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

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

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

Reversible eacton.

Results Plus: Examiner Comments

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

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

€4l Yo

Results Plus: Examiner Comments

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

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

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

Unfortunately, spelling errors were all too common, especially when the compounds were given
in the question.
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(€) Some ammaonia is reacted with sulfuric acid to make ammonium sulfate.

Write the word eguation for this reaction.
(2)

AMMONLA +_ SULEArC aad —2 Gmma i Sukpate

Results Plus: Examiner Comments

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

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

Write the word equation for this reaction.
(2)

AMMOn (9. ¢ SUfunc acid. == ammonium. suls0Le t korel

Results Plus: Examiner Comments

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

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

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

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

A typically seen correct response for 1 mark.

{d) Ammonium sulfate is used as a fertiliser.

State why farmers use fertilisers on their fields.
(R )]

Foarmers use C\c;fhﬂ'mfa an M Cdds Ao =peed ap
the Growing foke of  Yrew caps and ports,

Results Plus: Examiner Comments

A typical correct response referring to 'speed up rate of growth', so this was awarded 1 mark.
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{d) Ammonium sulfate is used as a fertiliser.

State why farmers use fertilisers on their fields.
(1)

To reem Qumdonsy WSeC LS. S0 Aamooe.

ok Cosamedh oo Orees,

Results Plus: Examiner Comments

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

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

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

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

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

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

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

by the ammonia sclution.
(1)

Hdih\jl @rcxr%e_ :

[Tatal fas Muastinn 1 = @ raarkel

Results Plus: Examiner Comments

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

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

Unweiial 1ndicakor .

Results Plus: Examiner Comments

STEMUP.CO.UK


https://stemup.co.uk

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

Q5.
(b) (i)

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

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

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

Reversible eacton.

Results Plus: Examiner Comments

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

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

Results Plus: Examiner Comments

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

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

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

Unfortunately, spelling errors were all too common, especially when the compounds were given
in the question.
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(€) Some ammaonia is reacted with sulfuric acid to make ammonium sulfate.

Write the word eguation for this reaction.
(2)

AMMONLA +_ SULEArC aad —2 Gmma i Sukpate

Results Plus: Examiner Comments

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

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

Write the word equation for this reaction.
(2)

AMMOn (9. ¢ SUfunc acid. == ammonium. suls0Le t korel

Results Plus: Examiner Comments

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

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

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

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

A typically seen correct response for 1 mark.

{d) Ammonium sulfate is used as a fertiliser.

State why farmers use fertilisers on their fields.
(R )]

Foarmers use C\c;fhﬂ'mfa an M Cdds Ao =peed ap
the Growing foke of  Yrew caps and ports,

Results Plus: Examiner Comments

A typical correct response referring to 'speed up rate of growth', so this was awarded 1 mark.
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{d) Ammonium sulfate is used as a fertiliser.

State why farmers use fertilisers on their fields.
(1)

To reem Qumdonsy WSeC LS. S0 Aamooe.

ok Cosamedh oo Orees,

Results Plus: Examiner Comments

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

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

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

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

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

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

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

by the ammonia sclution.
(1)

Hdih\jl @rcxr%e_ :

[Tatal fas Muastinn 1 = @ raarkel

Results Plus: Examiner Comments

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

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

Unweiial 1ndicakor .

Results Plus: Examiner Comments
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A very commonly seen incorrect response. 'Universal indicator' does not score.

Q6.
As expected, most candidates gained credit for showing both the correct reactants and products.

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

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

(c) Some ammaonia is reacted with sulfuric acid to make ammaonium sulfate.

Write the word equation for this reaction.
(2)

AMMONLA +_SWparc aad. —2 Gmmaaium sulpate

Results Plus: Examiner Comments

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

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

Write the word equation for this reaction.
(2)

AMMon (9. ¢ SUfunc acid. =2 ammonium. Suis0se t korel

Results Plus: Examiner Comments

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

Q7.
As expected, most candidates gained credit for showing both the correct reactants and products.

Occasionally, extra incorrect products, namely 'carbon dioxide' or 'water' were given, so only 1
mark was scored.
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Unfortunately, spelling errors were all too common, especially when the compounds were given
in the question.

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

Write the word eguation for this reaction.
(2)

QMmerLa + Sulpwic aad. — tmmanium sulpate

Results Plus: Examiner Comments

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

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

Write the word equation for this reaction.
(2)

AMMon (9. SWwfunc ocid. —2 ammonium. Sulc0Le t Wworer

Results Plus: Examiner Comments

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

Q8. No Examiner's Report available for this question

Q9.
(ii)

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

Most commonly correct responses referred to keeping the 'amount or volume of acid' the same
and keeping the 'concentration of acid' the same. Often incorrect references to time were made
which was ignored by the examiners.
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(il State two variables, apart from the mass of the metals, that should be
controlled in this investigation.
(2)
mﬂ “{ =
TS T - 15 O VP » 15 SRR ) WY 20 o S

X.€aChiaty. e

2 Gath.. éinm Lapng

Results Plus: Examiner Comments

A typical example of response which did not score.

he amount of metal has been mentioned but, while true, this is repeating the stem of the
question, so did not score. The time is ignored.

(il) State two variables, apart from the mass of the metals, that should be
controlled in this investigation,

(2)
D0 muChe o hyda thiane..ad. LS

2 ___ﬂ.ﬂﬂ............t..h.t Lﬁmmtl&tmn Qf_tot. Mmumnm
Ao Codena o 00

Results Plus: Examiner Comments

A typical example of a fully correct answer.

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

(iii)

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

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

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

Most candidates were able to recall the correct state symbols for the two products in the given
word equation. Although, lower case symbols are expected, the use of upper case symbols was
credited.

Q1l0.

(a) This proved to be a good discriminator. Some weaker candidates did not attempt the
guestion. 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 chioride, HCl, can be formed by the reaction of hydrogen, H,, with
chlorine, Cl,.

Write the balanced equation for this reaction,
(2)

M A Cl AW

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.


https://stemup.co.uk

(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

his type of answer was surprisingly common. The two atoms have been combined into one and
labelled as one structure HCI.

(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

A well drawn fully correct answer.
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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

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.

Q11.

(@) 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, HCl, can be formed by the reaction of hydrogen, H,, with
chlorine, Cl,.

Write the balanced equation for this reaction,
(2)

Results Plus: Examiner Comments

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

(&) The electronic configuration of hydrogenis 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, HC,

Show outer electrons only,

(2)

(Total for Question 2 = 8 marks)
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A 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)

(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.

Q1l2. No Examiner's Report available for this question

Q13.
Many candidates scored the mark for correctly balancing the equation. However a large

proportion showed a lack of understanding of a balanced equation as they added random
numbers, letters or formulae in the spaces.

Balance the equation for the reaction.

2. H, + 0, - 2 HO

Results Plus: Examiner Comments

his correct answer obtained the mark.
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Q14. No Examiner's Report available for this question

Q15. No Examiner's Report available for this question

Q1l6.
It was pleasing to see that most were able to score 1 mark for balancing the equation.

Candidates found it much more difficult to add the state symbols to the equation with many
losing this mark. The most common error was to use aq for water rather than I.

Some wrote the complete word for the state of the substance rather than using the symbol. A
few seemed not to have encountered state symbols and added the names or symbols of other
elements into the brackets.

Complete the balanced equation for the reaction and fill in the two missing state symbols.
(2)

— _’2 Hi0)(aq) = 2H,0(..89,...) + Ouf.. Fo )

Results Plus: Examiner Comments

his was a common error.

Complete the balanced equation for the reaction and fill in the two missing state symbols,
(2)

o HO(aG) = 2H0( L. ) + O g )

Results Plus: Examiner Comments

Where dotted lines are given, it is very likely that a repsonse will be required.
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Q17.

Several candidates were able to interpret the information correctly and produce a correctly
balanced equation. The commonest error was found to be that chlorine was not recognised as a
diatomic molecule so giving 2Cl on left hand side; the resultant equation scored one mark.
Balanced equations of this type will be tested on the F-tier paper where a simple ratio exists
between the reactants and or products. The weaker candidates attempted a word equation,
which did not score. Other errors included incorrect symbols such as 'BA', 'ba' and 'CL', but they
were not present in significant numbers.

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

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

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

Write the balanced equation for this reaction.

Ba, *+ €I, = Baci
1 1 1

(2)

Results Plus: Examiner Comments

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

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

Write the balanced equation for this reaction.

Soeasea_1Ba + Cle = Pallz.

(2)

Results Plus: Examiner Comments

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

—

— —r
Ll ol 78

(d) Barium reacts with chlorine to produce barium cﬁl&rfde,kﬁgcr?

Write the balanced equation for this reaction.
(2]

Borum + COh\Onre 5 — B0nom Chonde o

Results Plus: Examiner Comments

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

Write the balanced equation for this reaction.

Bo 201 7 & BaCly

(2)

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

Spend time making sure you can balance simple equations.

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

(a)

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

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

Write the word equation for this reaction.

e+ s,

(2)

Results Plus: Examiner Comments

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

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

Write the word equation for this reaction,
(2)

(dlaam  carbonafe # Seken miafe —Qaloups mfate Fiateum
(arhorale

Results Plus: Examiner Comments

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

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

Write the word equation for this reaction.
(2)

CﬂN{gi—- J‘J“Cg — (Cq ﬂ.g r Salf.

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

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

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

L bunson burner . used/Ut. Thon
with glover  and tongs you weuld
PLCKLP The s0lick O hover x Quer

tbe (Clome ond e coloul should
e onneu

Results Plus: Examiner Comments

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

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

o ok Ohgga Selad an Ao Sl
Smmo ol & uﬁai Colior the (AL

Results Plus: Examiner Comments

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

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

Wou Pl a Puce o4 woder o
Uy Soud fen Yace e tode
N Mg hotest @ud oF fae Bonsen
(burnar anrd wodeh Ao (OUr

Results Plus: Examiner Comments

If only the candidate could re-read their answer! Unfortunately similar errors were often seen in
answers to this question.

STEMUP.CO.UK
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(i) Describe how a flame test is carried out on a solid,
(2)

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

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

Results Plus: Examiner Comments

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

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

1. Clean the flame testing rod with hydrochloric acid.

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

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

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

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

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

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

Calculate the percentage yield of carbon dioxide in this reaction.

(2)
Act e

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

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

Results Plus: Examiner Comments

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

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

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

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

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

L
e X100

e

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

Weorercol Uitkd-

Results Plus: Examiner Comments

Candidates who had the ratio inverted didn't stop to think about the consequence of their
answer. Here, 1 error had been made - the inverted ratio - so 1 mark was awarded in these
instances.

STEMUP.CO.UK


https://stemup.co.uk

(¢} If calcium carbonate is heated strongly, it decomposes.
CaCO, — Ca0 + CO,

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

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

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

percentage yield of carbon dioxide = (4] %

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

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

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

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

experiment.
(1)

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

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

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

-GerZamj Loiold te O Atrenk  beascess

Results Plus: Examiner Comments

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

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

experiment.
(1)

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

et IR G ek L S0me . olechnd . ehe LonnSnac

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

a) Incomplete reaction - not all reactants used up.

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

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

hink about the reaction when applying these ideas.

STEMUP.CO.UK


https://stemup.co.uk

Q21.
(a)

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

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

Write the word equation for this reaction.

G+l + e

(2)

Results Plus: Examiner Comments

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

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

Write the word equation for this reaction.
2)

(dlaam  cbonate + Seotwn miafe — Caltrum mfrake Fladeem

- [ f
(@ nona

Results Plus: Examiner Comments

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

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

Write the word equation for this reaction.
(2)

CoNy & Na(y — CaCy t St

1
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Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

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

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

L _bundon burner LD useﬁ./ttt. Then
with glover  and tongs you weuld
PLCKLP The s0lick O hover x Quer

the Clome ond the coloul shovld
e onnNedu

Results Plus: Examiner Comments

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

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

pk 0 Chospa Sebgk an Ahe Glue
(Aopale Ot Sop LAk Colinr tho AL
gtk Dse e Sk :
)

Results Plus: Examiner Comments

1 mark was given for putting the solid into a blue (Bunsen) flame.
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{ily Describe how a flame test is carried out on a solid.
(2)

UNou AP a Puce o4 woter ontD
Uy soud MHen flace 4 LOC
M Mg oSt QuA oF e Bonsen
(Buinar anrnd wodcn Mo (NOUr

Results Plus: Examiner Comments

If only the candidate could re-read their answer! Unfortunately similar errors were often seen in
answers to this question.

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

(2]

by using G neral. dleme Wl 0cP . you dup it
nooood. You then PR up  He salcl en the
e OCP.. YT M. pir ce  laep In
& l Yo the e 4 ko

e  busen burner  Hare 00 tecacd the coour
) o . Seen

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip
he three steps involved in a flame test are:
1. Clean the flame testing rod with hydrochloric acid.
2. Dip the rod into the acid and then into the solid being tested.

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

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

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

() If calcium carbonate is heated strongly, it decomposes,
CaC0, — Ca0 + CO,

1f 100 g of calcium carbonate is heated a calculation shows that 44 g carbon dioxide
should be formed.

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

Calculate the percentage yield of carbon dioxide in this reaction.

(2)
- Aot e :
Poicevi o9l yRi(4 = Mebowm( ei(d oo s = 9o
T
\OO%h = — _ tveovet.cel
- >
P d E id percentage yield of carbon dioxide = 70 %

0909 ,5

Results Plus: Examiner Comments

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

() If calcium carbonate is heated strongly, it decomposes.
CaCO, — Ca0 + CO,

If 100 g of calcium carbonate s heated a calculation shows that 44 g carbon dioxide

should be formed.
(I} Inan experiment 100 g of calcium carbonate was heated and only 40 g
carbon dioxide was formed,
Calculate the percentage yield of carbon dioxide in this reaction.
(2)
L
Wo - XOC
acrued yed 100
J RN y{ percentage yield of carbon dioxide = . 110 %

heoremncod l:jill'.kd-

Results Plus: Examiner Comments

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

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

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

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

percentage yield of carbon dioxide = (4] %

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

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

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

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

experiment.
(1)

Core. of. e Garben OIOAe (A0A rove een 1ot dmncj the
ApRe ATz A\

STEMUP.CO.UK


https://stemup.co.uk

Results Plus: Examiner Comments

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

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

-GerZamj Loiold te O Atrenk  beascess

Results Plus: Examiner Comments

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

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

experiment.
(1)

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

et IR G ek L S0me . olechnd . ehe LonnSnac

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

a) Incomplete reaction - not all reactants used up.

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

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

hink about the reaction when applying these ideas.
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Q22.

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

write a balanced equation using chemical formulae.

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

Write the word equation for this reaction.

G+l + e

Results Plus: Examiner Comments

(2)

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

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

Write the word equation for this reaction.

(oA &

Results Plus: Examiner Comments

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

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

(2)

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

Write the word equation for this reaction.

CoNg &+ Nu(y —7 CaCq t Sait

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

Results Plus: Examiner Tip

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

Q23.

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

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

Write the word equation for this reaction.

oluun +-(§cc1tum Ealuum L gg_ﬁh{f

(2)

Netote  Corbonate, = [donake

Results Plus: Examiner Comments

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

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

Write the word equation for this reaction.
12}

” ; . P & ol ! T, o
(adlcram  carbonafe # Sephern mmafe — (alcrum miGFe F latieem

o /
(oA =

Results Plus: Examiner Comments

STEMUP.CO.UK


https://stemup.co.uk

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

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

Write the word equation for this reaction,
(2)

Cm\’(g-r Na(y —7 Ca Ca. 1t Sall

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

Q24. No Examiner's Report available for this question

Q25.
b

Many candidates could correctly draw the carbon backbone of propene, including the correct
number of carbons and the double bond for 1 mark but then lost the second mark as they did
not add the correct number hydrogens to each carbon.

H H

/

=1, =
H

f—

A

el @ P

Results Plus: Examiner Comments

his response gained one mark for the correct carbon backbone, but did not score the second
marking point as the number of hydrogens on the second carbon is incorrect.
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Results Plus: Examiner Comments

Fine for 2 marks.

c
Many candidates lost out here as they did not know the formula of methane, with many writing it
as Me. Many candidates gained one mark for the correct formula of carbon dioxide and water,

however only the very best candidates were able to score full marks for writing the complete
balanced equation successfully.

CHy Gy —> €O, +2H,0

Results Plus: Examiner Comments

Perfect for 3 marks, reactants (1), products (1) balancing (1).

Results Plus: Examiner Comments

ust one mark here for the correct formulae for the products.

M
m-ﬂr‘:mﬁ‘ O2 —2 CO, & HO

Results Plus: Examiner Comments
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ust one mark here, for the formulae of the products.

Results Plus: Examiner Tip

It is important that the formulae of the common compounds in the unit are learnt.

Candidates performed well on this extended writing question, most gave a good set of
advantages and disadvantages of using bio-methane over natural gas as a form of energy.
Candidates are still showing the misconception that bio-methane does not produce any carbon
dioxide when it is burnt.

ﬁd-w-“.?ﬂﬁt P | - 15 . Mengenhily,  FeosSoues
A€ s F:n--tﬂ C.-Lﬁo..f' b Aredece
v BAEERE.. . Overulh ... (oo the . EALLIR Meal
Fravides reEr R Amhs
v 55 ANOAE oA Lt b, Ageded ks A lre _‘?,!’Eiﬂg_';_
S b At o b [ TR P | EaAlters -
D'L-‘“fw‘.umbc«_t_:fc', -N'M-f: it ls s =d ... M-:»,-‘Tmﬂ hig = et
pAbbhene Seeh A% Lo 5 Gre responsnhle  For
e Le:ts fr= =1 lehial B LA
a_ Vet VEM.  RER ok,
s bamer  oreas. . oFf . lund needed
wofEod | onti need | to  ha.  frewded . o aamards
abesS dob  wmil  he necodad {Total for Question 6 = 12 marks)

Results Plus: Examiner Comments

A level 2 answer, although many advantages and disadvantages have been given, many are not
relevant to this question and so are not given credit.
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Rio methone. (& a4 S S BTV L N—
doeSW b paleome oo e €8 c adls o~ ddsatle
o '{-br;ﬂu-‘.'( Mads, T deown & noneone colliutven
in. Ye obnmoapleane . The poce Yo S

...bl%..ﬁdvm.m% Oae - Yoode i nOAN meidl

ntleonne e Qﬂtﬂom A erxde ko p@m{{k
Wl exheodning  ond é\mmu\-% Na»- all

coves G\ uhe bioefona M&Mivxi \-\«-q;amd
V¥ onge. Ha natboinies o} aers neteasing
cot\eﬁh_d»’w{dt%“mokf much Sfficient @nesoun

@M%nmm_;__ ~ (Total for Question 6 = 12 marks)

Results Plus: Examiner Comments

A level 1 answer, whilst some ideas are creditworthy, such as the space for growing crops is
taken up, much of the answer has incorrect or irrelevant ideas.
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1?2&/.? fvrM. Ol (S Men- preaeiyable ’TLL obh
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{fwéw"ﬂ’ &3 C&faéﬁ.ﬂ} ﬂwﬂ reherser ﬂjcﬂ—-: N al
CQ-ML*““"""/ 5o ov=all . N6 dw Haf .Nll'!l ool Ry achl hemnd
Cndon, honde cool Hos dhow dow mol conliboute. Aje’uéa«f
Mv*‘wj }’W Oue P flo foratibe, cnd fm;amﬁak-h,
..f".lf.&.f.r-" i the ¢reobion uf bio _-MM e
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Results Plus: Examiner Comments

A level 3 answer with lots of advantages and disadvantages of using bio-methane rather that
natural gas as a source of energy.

Q26.
b
Many candidates could correctly draw the carbon backbone of propene, including the correct

number of carbons and the double bond for 1 mark but then lost the second mark as they did
not add the correct number hydrogens to each carbon.
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Results Plus: Examiner Comments

his response gained one mark for the correct carbon backbone, but did not score the second
marking point as the number of hydrogens on the second carbon is incorrect.

Results Plus: Examiner Comments

Fine for 2 marks.

c
Many candidates lost out here as they did not know the formula of methane, with many writing it
as Me. Many candidates gained one mark for the correct formula of carbon dioxide and water,

however only the very best candidates were able to score full marks for writing the complete
balanced equation successfully.

CH G, —>. €O, +2H,0

Results Plus: Examiner Comments

Perfect for 3 marks, reactants (1), products (1) balancing (1).
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Results Plus: Examiner Comments

ust one mark here, for the formulae of the products.

Results Plus: Examiner Tip

It is important that the formulae of the common compounds in the unit are learnt.

Candidates performed well on this extended writing question, most gave a good set of
advantages and disadvantages of using bio-methane over natural gas as a form of energy.
Candidates are still showing the misconception that bio-methane does not produce any carbon
dioxide when it is burnt.
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Results Plus: Examiner Comments

A level 2 answer, although many advantages and disadvantages have been given, many are not
relevant to this question and so are not given credit.

Rio mehone. 2 o \eizfua). NALOARAOA U -
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Results Plus: Examiner Comments

A level 1 answer, whilst some ideas are creditworthy, such as the space for growing crops is
taken up, much of the answer has incorrect or irrelevant ideas.
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_ QMb por fant url)vmim’v- c7f' X 5’-:} raceable,
i Can i f?ofau.:f. Moo gea ok rllons of
tﬂ@f‘! 'L-*fv(w\- _ ﬁvu}'l. 36 iS5  _pen- penerekle /ﬂ“'- alh
1 r't«E;. é‘.ff.fc{rwé}'— Lj, bio- pebopes G i Coglon
Lo L“-5h°‘"‘/ o .D."f.-‘--'rt.&’(..,c } ; .4.&:.1... ol . rtfzu;:yﬁ Akl heand
Gt dbonde ool Hons fbom I_S*ch Aok Conkrionte b jfaéw"

M*\fj HM c{u... ﬁb ﬂ-tfémé#h G r’-m‘_;,ur.éa-

..r.'”-..'ef.f:‘rf):“' [ the ¢ (eabion Uf éa ‘Mu‘m P Ty 28y

- ‘74...-,
ol edirely (abun  runrel //Zo vfév men dlyeditny

&y jcwf‘l-&”ww 3 thek F needs =R v .
/Cow‘t [ ALt dl/{\ﬁ—v" . “"""9 Mﬁmpﬁt“ﬁf
F - (Total for Question 6 = 12 marks)
Spoee w et g nehel 5oy degif mead

?%-7 YPee, o waing Loy oonld -k CTOTAL FOR PAPER = 60 MARKS

| onclods oot dn & 15 entech il ot
(afmmﬂ wf:ap ﬂ.aﬂa‘;...fé/ bio- Aebbame i e
Sl’ff‘w /‘”‘/ od st Pf%y a 1ol raA/e«m.La,

P

64 3, /:/,‘t_} ,-_,-./j £ ,‘;"' :,J LA /M-..-’,;Ca; " -
Mi"‘l&n-‘\rﬂ'r k Sb %ﬁ L,',ja-ﬂmﬁf.«-n- pusdt b

g g
L&M d.&.)frk .J‘S M?‘h '.r"l‘_‘f""‘\-t.--""a ﬁ--’ %F"'-C.L .

Results Plus: Examiner Comments

level 3 answer with lots of advantages and disadvantages of using bio-methane rather that
natural gas as a source of energy.

Q27.

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

(ii)
Most candidates gained credit for their answers.

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

Revesible eacton.

Results Plus: Examiner Comments

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

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

Results Plus: Examiner Comments

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

Q28.
()]

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

(ii)
Most candidates gained credit for their answers.

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

Reversible eacton.

Results Plus: Examiner Comments
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his response was the most commonly seen correct answer for the 1 mark available.

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

Results Plus: Examiner Comments

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

Q209. No Examiner's Report available for this question
Q30. No Examiner's Report available for this question
Q31.

(i)

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

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

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

CH, + 60, » .. b4.CO, + .. k£HO

Results Plus: Examiner Comments

he correct answer that scored both marks.

(i)
There were a large amount of blank responses on this question, of those that attempted the

question a large proportion could not name lime water - alternatives given included limestone,
lime juice, lemon juice or just water.
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In general, those that could give limewater as the liquid got both marks by saying it went
cloudy/milky.

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

Results Plus: Examiner Comments

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

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

M bk ks teot e with (a0
ﬁibm W{J‘M«j@ -

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

It should be noted that extinguishing a lit splint is not an acceptable answer (whilst true this will
also happen for a number of other gases and thus does not prove the prescence of carbon
dioxide).
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(i) Describe the test to show that a gas is carbon dioxide,
(2)

B re T =S S 4 0\ S N AV 4 5'¢, A TS Ve (Ve Y AR TS L =N
CEQMNT..... O SRR LD SO AN

Results Plus: Examiner Comments

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

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

g Yor €60 G cludy)

Results Plus: Examiner Comments

A correct answer that gained both marks.

Q32.
(i)
Candidates appeared to understand what was meant by the term state symbol, however they

did not use the information in the table to inform their answer but simply gave the states of the
substances at room temperature.
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Hydrogen burns in air at a temperature well above 100°C to form water,
{i) The boiling points of hydrogen and water are shown in Figure 15.

[ potetinc |

hydrogen -253
water 100

Figure 15

Use this information to add the missing state symbols to the equation for the

reaction taking place as the hydrogen burns.
(2)

2H,(Y-) + 0yfg) — 2H,0(-5).)

Results Plus: Examiner Comments

A correct answer that scored both marks.

Hydrogen burns in air at a temperature well above 100°C to form water.

(i) The boiling points of hydrogen and water are shown in Figure 15.

| botingpointin’c

hydrogen -253
water 100

Figure 15

Use this information to add the missing state symbols to the equation for the

reaction taking place as the hydrogen burns.
(2)

2H{..g.) + O,ig) = 2H,0(...L)

Results Plus: Examiner Comments

For hydrogen this was sufficient and 'g' gained a mark. However for the water those that gave 'I'
did not score the mark because in this reaction water would be formed as a gas.

Results Plus: Examiner Tip

Candidates should be taught to use the information in the stem to inform their answer.
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Hydrogen burns in air at a temperature well above 100°C to form water.

(i) The boiling points of hydrogen and water are shown in Figure 15.

[ bolingpoineinc

hydrogen =253

water 100

Figure 15

Use this information to add the missing state symbols to the equation for the

reaction taking place as the hydrogen burns.
(2)

2H(..Z) + Ofg) - 2H0(. %)

Results Plus: Examiner Comments

In some cases, it was clear that candidates were not familar with state symbols are tried adding
numbers to balance the equation rather than adding state symbols.

(i)
Candidates found it quite difficult to put into words why the atom economy of the reaction is

100%, many simply stated that the equation is balanced or the same on both sides, whilst this is
true, it is not what shows that the atom economy is 100%. Few refered to the useful product.

Where candidates scored the mark, it was usually for saying that there were no waste products.

(ii) The atom economy for the reaction in (i) is 100%.

State how the equation shows that the atom economy is 1009%.

Results Plus: Examiner Comments

Everything is used up did not gain credit.

(ii) The atom economy for the reaction in (i) is 100%.

State how the equation shows that the atom economy is 100%.
)]
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Results Plus: Examiner Comments

A common answer that did not score was that the equation was balanced.

(ii} The atom economy for the reaction in (i) is 100%.

State how the equation shows that the atom economy is 100%.
(1)

there  are no oueop produckd o} I @armon,

_on_ ol e reactents mode | procmct.

Results Plus: Examiner Comments

his answer gained 1 mark.

Q33.
(i)

Less than a quarter of the candidates scored both marks here. The first state symbol was given
correctly by the overwhelming majority, but only about a fifth of the candidates had understood
the implication of the first line of the question and had not realised the water formed would be in
the gas state. Some candidates showed no knowledge of state symbols.

(if)

Many candidates assumed that a balanced equation results in 100% atom economy, but just
over a half had the idea of one product being formed so no waste.

(i) The atom economy for the reaction in (i) is 100%.

State how the equation shows that the atom economy is 100%.

(1)

8

Results Plus: Examiner Comments
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Examiners reported seeing this misconception frequently and by this and similar answers. This
did not score the mark.

{ii) The atom economy for the reaction in (i) is 100%.

State how the equation shows that the atom economy is 100%.
(1)

Mrcaver  _atv M _trent gk el ppdvih me. x Q... .= 36 X100 2 1007
@i predvesd mr 35

Results Plus: Examiner Comments

he mathematical expression alone did not score, but with the correct data included as here,
scored the mark.

(il) The atom economy for the reaction in (i) is 100%.

State how the equation shows that the atom economy is 100%.
(1)

.................. TZL e W ML M.f e TR
,,,,,,,,,,, naoteed . prrelendh

Results Plus: Examiner Comments

his was an unusual way of expressing that the reactants went to form just one product. This
scored the mark.

Q34.

This was very well-answered by the majority of candidates. Most were able to recall the correct
formulae for the reactants and products, with fewer gaining the balancing mark.

A common error often related to not writing the formula for oxygen correctly, e.g. 'O' as opposed
to 'O,', on the reactants side. Also, examiners noted that marks were lost due to careless use of
lower and upper case letters for symbols or not correctly using subscripted numbers in formulae,
e.g. the formula for carbon dioxide frequently shown incorrectly as 'Co2' or 'Co,' as opposed to
CO..
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(c) Write the balanced equation for the combustion of methane, CH,, in oxygen to
form carbon dioxide and water.

CCHe*0-Cart N

(3)

Results Plus: Examiner Comments

A typical response which did not score, containing commonly seen errors. The formula for

oxygen is incorrectly shown on the Left Hand Side. The Right Hand Side is incorrect since the
symbol for the oxygen atom in the formula for carbon dioxide has been shown incorrectly as
lower case letter. The balancing is incorrect since it is consequential of the correct formulae.

Results Plus: Examiner Tip

Be careful when writing out formulae, e.g. for carbon dioxide, CO, but not Co,.

(c) Write the balanced equation for the combustion of methane, CH,, in oxygen to
form carbon dioxide and water.

(3)

Results Plus: Examiner Comments

his response scored 1 mark only. The products are correctly written on the Right hand Side,

however, the formulae for oxygen on the Left hand Side is incorrect, since it has been shown as
'O' and not '0,'. The balancing mark is not scored, since this mark is consequential of the correct
formulae having been shown.

Q35.

This was very well-answered by the majority of candidates. Most were able to recall the correct
formulae for the reactants and products, with fewer gaining the balancing mark.

A common error often related to not writing the formula for oxygen correctly, e.g. 'O' as opposed
to 'O,', on the reactants side. Also, examiners noted that marks were lost due to careless use of
lower and upper case letters for symbols or not correctly using subscripted numbers in formulae,
e.g. the formula for carbon dioxide frequently shown incorrectly as '‘Co2' or 'Co,' as opposed to
CO..
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(c) Write the balanced equation for the combustion of methane, CH,, in oxygen to
form carbon dioxide and water.

CCHer20-CotWO

(3)

Results Plus: Examiner Comments

A typical response which did not score, containing commonly seen errors. The formula for

oxygen is incorrectly shown on the Left Hand Side. The Right Hand Side is incorrect since the
symbol for the oxygen atom in the formula for carbon dioxide has been shown incorrectly as
lower case letter. The balancing is incorrect since it is consequential of the correct formulae.

Results Plus: Examiner Tip

Be careful when writing out formulae, e.g. for carbon dioxide, CO, but not Co,.

(c) Write the balanced equation for the combustion of methane, CH,, in oxygen to
form carbon dioxide and water.

(3)

Results Plus: Examiner Comments

his response scored 1 mark only. The products are correctly written on the Right hand Side,

however, the formulae for oxygen on the Left hand Side is incorrect, since it has been shown as
'O' and not '0,'. The balancing mark is not scored, since this mark is consequential of the correct
formulae having been shown.

Q36. No Examiner's Report available for this question

Q37.

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

Q38. No Examiner's Report available for this question
Q39. No Examiner's Report available for this question
Q40. No Examiner's Report available for this question
Q41. No Examiner's Report available for this question
Q42.

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

Q43. No Examiner's Report available for this question

Q44.

Nomenclature of simple organic compounds not well understood, with very few stating
but-1-ene, and few being able to draw its structure. The majority did identify water, but some
just missed out the name at the bottom and others gave incorrect structures for water, e.g. H,-O.

Q45. No Examiner's Report available for this question

Q46. No Examiner's Report available for this question

Q47.
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Most gave a correct answer for the formula of the product as NO, with many scoring the second
mark to balance the equation. Writing balanced equations is a skill that candidates should
practice along with knowing the formulae of the common substances listed in the specification
as well as using names clues to write the formula.

Q48. No Examiner's Report available for this question

Q49.

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.

Q50. No Examiner's Report available for this question

Q51.

It appeared that many candidates had not been taught state symbols. Very few were able to
write the state symbols for each product in the reaction given. Some candidates scored 1 mark
for correctly writing the state symbol for the sodium sulfate. The majority apparently guessed
and either wrote formula, numbers or wrote solid and liquid in the spaces.

CuSO4(ag) + 2NaOH(ag) — Cu(OH) (M) + Na,SO.((4q.)

In the spaces, write the state symbol of each product.

Results Plus: Examiner Comments

A common mistake was to write the aqueous state symbol for the copper hydroxide precipitate
as well as the sodium sulfate solution. This candidate scored 1 mark for giving the correct state
symbol for the sodium sulfate solution.

Q52.
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It was obvious that candidates struggled to produce ionic and half equations and many
responses here were either left blank or filled with words or state symbols. Very few candidates
scored both marking points although some responses were awarded a mark for including
electrons on the left-hand side of the equation.

Q53.

Well answered overall with only a few blank responses. There were a few responses showing the
formula of aluminium phosphate with the ion charges.

Q54.

The '2' was straightforward but the charge on the magnesium ion was much less well done,
candidates apparently not knowing that charges must be balanced on both sides of an equation.

Q55. No Examiner's Report available for this question
Q56. No Examiner's Report available for this question
Q57.

(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.

et Na 4 Cy = 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
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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.

Q Na + CI} —3 .%L’ﬂaﬂ

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.

A Na o+ Qo 2 NaCl

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.
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(i) Inan experiment to make sodium chloride, the yield is 2.5 g. —rY'
The theoretical yield of sodium chioride for this experiment is 4.0 g. x{mf__

Calculate the percentage yield of sodium chioride in this experiment, ﬂ'Y'
: (

'l

2

ho

percentage yield =1b'f.'l SRR

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

Iways show your working for calculations.

cedNa o+ €l = L NaCly

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.

Results Plus: Examiner Tip

Show your working for all calculations.
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t
"’f:.
b

F.x o0 = g,?_g’

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 ma s Na = 23, Cl = 35.5)
Ly + 33 =D .

= %l

in

relative formula mass = M R
% .5

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.

relative formula mass = S_%{ R

Results Plus: Examiner Comments

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

A0

percentage of magnesium = . 66 ' é“égé‘_?‘j_ %

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.

s *_2.&.—7( 1001100/0 R
O

percentage of magnesium =, l{:) . %

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
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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.

anerms of. parkicdes | Ehnone. Contains. o Smav. _amaunt top.
OtomS e TRSC . OOMS ..Qr.ﬁ......meuu._&_...jmﬂtﬂ untn eodhnowmer. and.
) hﬁtghmuf.ug--- QLAMS.. MEANING. L. 1S Somier. 1. break the bacds .

tufarmag&'i e B 1 e S R AT 2 1 B e 2 et st

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.

. 4’[0‘1& {d]
Gthane baaa bw boiling  poiat Gy He et ave_Gald -
n? ) b\ priakis neded oyt

[beat yaoddey to
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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.

Q58.

(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.

o Na+ - 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.

1£]

Q Na + Cl, - .%L’ﬁaﬂ
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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 Ma+ a, - 2 Nadl

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. —rY'
The theoretical yield of sodium chioride for this experiment is 4.0 g. b KD‘:*

Calculate the percentage vield of sodium chioride in this experiment, HV
. 2

L:o |

percentage yleld = lb@ i rnrnnn HO

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.
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Results Plus: Examiner Tip

Always show your working for calculations.

N Na+ a, -» ok 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.

Results Plus: Examiner Tip

Show your working for all calculations.

1S = % = f?‘c’ oo = 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.
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{iv) Caleulate the relative formula mass of sodium chloride, NaCl.
{relative atomic masses: Na = 23, Cl = 35.5)
b + E% - &Z(-S

=

n

relative formula mass = % I
% 5

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.

relative formula mass = §ﬁ§ 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
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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.

1_2_1'_'*_.}(]001100/0 F
%o

percentage of magnesium = _ . lD . %

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
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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.

anteems of parkicles | ELihone. Contans. o Smau. amaunt of.

-Otam3s. Trese . aomsS. are . weawiy. JouNed wit cotnommer and.

) htughm_uf.uﬂ... ALoms .mtunj.ﬁa_ e S eosier. to . break the bards. .
_.tc..._..fm.m___ agﬂ's e e e e

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.

. ﬂ' m {4)
Gthane b low boiling  poiat dy  te % e ald toge-

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.
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Q509.
(i)

Generally well answered on the whole, with the majority of the candidates identifying 'fuel oil' as
the fraction that was most likely to be cracked. Nearly all the incorrect responses, indicating a
misunderstanding of the question, referred to petrol.

(ii)
Most candidates were able to score 2 of the 3 marks available.

The endothermic reaction profile was known only to about half the candidates. Most candidates
managed to label the positions of reactants and products correctly. Only a small number could
show the activation energy correctly on an endothermic reaction profile to score all the marks
available.

Consequential marking was in place for those who drew an exothermic reaction profile.

Incorrect diagrams included random straight lines starting from the origin, others drew a line
similar to that produced from a rates of reaction curve and a few candidates drew curves to
show what happened to the amount reactant and to the amount of product formed during a
reaction.

(i) In a cracking reaction, reactants are heated to form products.
This reaction is endothermic.

On the axes provided, draw the reaction profile of this reaction.
Label the energy of the reactants, the energy of the products and the
activation energy of the reaction.
(3)

aphVet i
heat energy 4 paspds

Piutyit

[tof et

>
progress of reaction

Results Plus: Examiner Comments

his response scored 2 of the 3 marks available.

A profile has been drawn for an endothermic reaction, with the relative positions of the reactants
and products labelled and shown correctly. However, the activation energy is not labelled
correctly, so limiting this response to 2 marks.

STEMUP.CO.UK
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Results Plus: Examiner Tip

Make sure that not only can you draw the reaction profiles for both endothermic and exothermic
reactions that you can label the activation energy on the profiles for both these types of
reaction.

(i) In a cracking reaction, reactants are heated to form products.
This reaction is endothermic.

On the axes provided, draw the reaction profile of this reaction,
Label the energy of the reactants, the energy of the products and the
activation energy of the reaction,
(3)

heat energy 4

| Encagq grodudts

T\ Erogy o rcacionds

progress of reaction

e
s a

Results Plus: Examiner Comments

An example of a fully correct response which scored 3 marks.

A profile has been drawn for an endothermic reaction, with the correct relative positions of the
reactants and products labelled, with the activation energy also labelled correctly.

(iii)

Most candidates were able to work out the formula of the single product needed to balance the
equation for the cracking of dodecane by writing CgH,4. A common incorrect response seen here
was to give 2CsH5 as the answer, despite the question stating that the formula of a single
molecule was needed to balance the equation.

STEMUP.CO.UK
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Q60.

No Examiner's Report available for this question

Mark Scheme

Q1.

Q2.

Q3.

Question Answer Mark
Humber
(i) hydrochloric acid
(1)
Question | Answer Mark
Humber
(i) C pink-red
(1)
Question | Answer Additional guidance Mark
Number
2A1 + 6H* — 24P° + Aland H; (1) (2)
3H: (2) balancing of correct species (1)
allow multiples AD 21
Question | Answer Additional guidance Mark
number
(i) as the number of carbon atoms in the accept reverse argument (1)
molecule increases, the boiling point
increases (1)
Question | Answer Additional guidance Mark
number
(ii) relative formula mass = (3 X 12) + (8 X 1) (1) | Award mark if correct (1)
=44 ansvser given with no
viorking
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Question | Answer Additional guidance Mark
number
(i) | propane + oxyeen — carbon dioxide + water | 1gnore air (2)
LHS (1) allows reactants on LHS
RHS (1) and products on RHS in
either order
allowy C3Hg + 502 — 3C0O2
+ 4H;0  (2)
incorrect balancing of
correct species max 1
mark
ignore state symbols even
if incorrect
allovs = for —
Question | Answer Additional guidance Mark
number
(iv) | An explanation that combines identification (2)
- understanding (1 mark) and
reasoning/justification - understanding
(1 mark):
EITHER
carbon monoxide/CO formed (1) ignore carbon dioxide
toxic/poisonous/restricts the amount of ignore dangerous/harmful
oxygen carried (by the blood) (1)
allovs the second mark if
an incorrect gas is given
e.g. methane
allovs second mark if ‘gas’
stated, but no name is
OR given
carbon/smoke/soot formed (1) allovs less energy released
damages lungs/chokes people/breathing ignore dangerous/harmful
difficulties /makes things dirty (1) allovs blocks fuel jets
allow less energy released
Q4.
IAnswer Acceptable answers |[Mark
(a) A -air (1)
(b)(i) [gas ignore g alone (1)
(b)(ii) [reaction is reversible / reaction goes [reaction is in /reaches equilibrium (1)
both ways
(c) |ammonia + sulfuric acid - Allow = for - (2)
ammonium sulfate (2)
left hand side (1)
right hand side (1)
(d) |improve crop yields / promote plant (1)
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growth

crops grow faster
adds essential elements / OWTTE

(e)(i) |urette (1)
(e)(ii) |indicator / any named acid-base ignore Universal indicator (1)
indicator
Q5.
IAnswer Acceptable answers |[Mark
(a) A-air (1)
(b)(i) [gas ignore g alone (1)
(b)(ii) |reaction is reversible / reaction goes [reaction is in /reaches equilibrium (1)
both ways
(c) fmmonia + sulfuric acid -» Allow = for —» (2)
ammonium sulfate (2)
left hand side (1)
right hand side (1)
(d) |improve crop yields / promote plant (1)
growth
crops grow faster
adds essential elements / OWTTE
(e)(i) |purette (1)
(e)(ii) |indicator / any named acid-base ignore Universal indicator (1)
indicator
Q6.
Answer Acceptable answers Mark
ammonia + sulfuric acid -» Allow = for —» (2)
ammonium sulfate (2)
left hand side (1)
right hand side (1)
Q7.
Answer Acceptable answers Mark
ammonia + sulfuric acid -» Allow = for —» (2)

ammonium sulfate (2)
left hand side (1)
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right hand side (1)

Q8.

Q9.

Question | Answer Mark
number
(a) any one precaution from:
+« wear gloves to prevent contact with skin/safety (1)
+ spectacles to prevent contact with eyes (1) (1)
Question | Answer Additional guidance Mark
number
(b) 1000 cm? contain 4.3 x 1000 (1) | Award full marks for correct
250 numerical answer without
1 dm? contains 17.1 (gdm™3) (1) | working.
(2)
Question | Answer Additional guidance Mark
number
(c) 2Ma0OH + H:504 — Na:504 + 2H,0 | Do not award 2 if incorrect
« correct formulae (1) balancing added.
+ balancing (1) (2)
Question | Answer Mark
number
(d) « {titration 1/27 cm’} should not be used because burette
readings {not precise/not accurate/not read to 2 d.p.} (1)
+ {titration 4/25.80 cm”} should not be used because volume
of used (25.80 cm?) not concordant with other two (1) (2)



https://stemup.co.uk

Question | Answer Mark
number
(i) A abalance  The only correct answer is A, (1)
B is incorrect because a pipette is used to measure out a volume of liguid and is not used
to find the mass of a metal.
Cis incorrect because a stopwatch is used to measure time and is not used to find the
mass of a metal.
D is incorrect because a thermometer is used to measure temperature and is not used to
find the mass of a metal.
Question Answer Additional guidance Mark
number
(ii) Any two from the following (2)
*+ (same) volume of acid (1) allow amount / mass of acid
* [same) concentration of acid (1) | allow strength / pH
s (same) size of metal (pieces) (1) allow surface area
* (same) temperature (1)
ignore references to time
(iii) copper is {not reacting / no reaction / allow less reactive (than hydrogen) (1)
unreactive [ low in reactivity series / not
reactive enough} ignore inert (alone)
iv) MgClz (aqg) (1) allow AQ (2)
Hz(g) (1) allow G
aq B
Q10.
Question Answer Acceptable answers Mark
Number
(a) Hz + Clz —» 2HCI In M1 do not allow incorrect use | (2)

RHS (1)

M1 correct formulae on LHS and

M2 correctly balanced (1)

of upper/lower case/subscripts
but M2 can be awarded for
correct balancing

dependent on M1 being awarded
(but note special case above)

accept multiples
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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
Q1ll.
Question Answer Acceptable answers Mark
Number
(a) H: + 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 CI (1)

M2 remaining outer electrons
correct (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 dependent on M1

electrons do not need to be in
pairs

ignore inner shells

electrons can be on/in ring or no
ring

Q1l12.
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Q13.

Q14.

Q15.

Q1l6.

Question

Answer

Mark
number
3 4 3 (1)
Question | Answer Additional guidance Mark
number
both numbers are required (1)
2Hz + 0z 2 ..2H:0 for the mark
allow multiples
Question | Answer Additional guidance Mark
number
2Ha + F2 — 2 MNaF (2) (2)
Fz (1)
2 (1)
Question | Answer Additional guidance Mark
number
2Na + F» — 2 NaF (2) (2)
Fz (1)
2 (1)
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Question | Answer Additional guidance Mark
Number
2H20:2(aq) — 2H20(1) + 0:z2(qg)
(2) (2)
OR AO11
AD21
2H,0; (1) do not allow first marking point if
equation unbalanced
allow capital or small letters for
state symbols
state symbols |, g (1) do not allow words for state
symbaols
Q17.
Answer Acceptable answers Mark
Ba + Cl, (=) (1) » BaCj; (1) max 1 for any incorrectly balanced (2)

reactants =1 equation
product =1
Q18.
Question | Answer Additional guidance Mark
Number
(i) calcium + oxyeen — calcium oxide | ignore air o (2)
allow reactants on LHS in either
LHS I” order
RHS (1) allow 2Ca + 0 — 2Ca0 (2)
incorrect balancing of correct
species max 1 mark
ignore state symbols
allow = for —
Question | Answer Additional guidance Mark
number
(ii) Ca 0 (3)
1.05/40 0.42/16 (1)
0.026 : 0.026
1 : 1 (1) allowr ecf

empirical formula Ca0 (1)

formula alone scares max 1 mark
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Q19.

Question | Answer Additional guidance Mark
Number
(i) C neutral (1)
(1)
Question | Answer Mark
Number
(ii) An explanation that combines identification - application of
knowledge (1 mark) and reasoning/justification - application of
understanding (1 mark)
# toreact all the (nitric) acid in the solution (1)
* 5o that the calcium nitrate solution is pure (1)
(2)
Question | Answer Mark
Number
(iff) | CaCO3 + 2HNOs — Ca(lO3)z + Hz0 + COz (3)
left hand side formulae (1)
richt hand side formulae (1)
balancing correct formulae (1)
(3)
Q20.
Answer Acceptable answers Mark
(a) [sodium carbonate + calcium nitrate - ignore solution / state symbols ignore |(2)
sodium nitrate + calcium carbonate |incorrect attempts at balanced
(2) equation
ignore mixtures of words and formulae
LHS (1)
RHS (1)
(b)(i) |C orange-red (1)
(b)(ii) |A description including two points e moisten splint (2)
from
e put splint into solid
CLEAN
e clean (flame test) wire with e hold splint in (Bunsen) flame
(hydrochloric) acid (1)
ignore : hold over flame use of tongs /
SAMPLE spatula etc for equipment, max 1
e put (wire) into solid (1)
TEST
e hold (wire) in (Bunsen) flame
1)
(c)(i) [40/44 (1) (= 0.909) correct answer (2) (2)
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(any fraction) x 100 (1) (= 90.9 / 90.91gnore 90(%)
91(%))
(c)(ii) |reaction is incomplete / not hot ignore {gas escaping / not all
enough / not heated for long enough / collected / incorrect measurement}
use of impure calcium carbonate (1)
(d) D have high melting points (1)
Q21.
Answer Acceptable answers Mark
(a) [sodium carbonate + calcium nitrate — fignore solution / state symbols ignore ((2)
sodium nitrate + calcium carbonate |incorrect attempts at balanced
(2) equation
ignore mixtures of words and formulae
LHS (1)
RHS (1)
(b)(i) [C orange-red (1)
(b)(ii) |A description including two points e moisten splint (2)

from

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

SAMPLE
e put (wire) into solid (1)

TEST
¢ hold (wire) in (Bunsen) flame

(1)

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

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

(c)(i) 40/44 (1) (= 0.909) correct answer (2) (2)
(any fraction) x 100 (1) (= 90.9 / 90.91gnore 90(%)
91(%))
(c)(ii) [reaction is incomplete / not hot ignore {gas escaping / not all
enough / not heated for long enough / collected / incorrect measurement}
use of impure calcium carbonate (1)
(d) [D have high melting points (1)
Q22.
Answer Acceptable answers IMark

sodium carbonate + calcium nitrate —»

ignore solution / state symbols ignore |(2)
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sodium nitrate + calcium carbonate |incorrect attempts at balanced
(2) equation
ignore mixtures of words and formulae

LHS (1)
RHS (1)
Q23.
Answer Acceptable answers Mark
sodium carbonate + calcium nitrate - |ignore solution / state symbols ignore |(2)
sodium nitrate + calcium carbonate |incorrect attempts at balanced
(2) equation
ignore mixtures of words and formulae
LHS (1)
RHS (1)
Q24.
Question Answer Mark
Humber
(i) 5 molecules of each have reacted/ 5:5 (1)
1:1 (1)
(2)
Question Answer Mark
Humber
(ii) C  Hz+Cl; — 2HCL
(1)
Q25.
Answer Acceptable answers Mark
(a) C - CH5CH;
(b) carbon skeleton correct including |(2)

double bond (1)
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Mo
M /C N allow CHs
=C H
@ B
H H

rest of molecule correct (1)

CH, + 20, » CO, + 2H,0

e reactant formulae (1)
e product formulae (1)
¢ balancing of correct

formulae (1)

accept multiples

reject incorrect use of cases and
non-subscripts

Indicative Content

QwcC

*(d)

advantages

disadvantages

renewable / sustainable

more plants can be grown

crops use up carbon dioxide and producs
growing /photosynthesising

carbon neutral because the carbon prodJ
combustion is used when growing the pl3
does not use up crude oil/non-renewable

crops grown for bio-fuels use up land
land could otherwise be used to provide |

farmland available for growing food crops

lots of crops required to provide a small §
bio-methane

bad season reduces availability
carbon emissions due to transport and pf
qualified

oxy
ced

nts
reso

nom

AMou

oduc

Level

0

No rewardable content

¢ a limited description e.g. using bio-methane conserves fossil fuels and
uses up carbon dioxide when plants are grown

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

e spelling, punctuation and grammar are used with limited accuracy

e a simple description e.g. growing plants to produce biomethane is
sustainable and conserves fossil fuels but uses up lots of farm land
which could be used to grow plants for food

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

¢ detailed description e.g growing plants remove carbon dioxide from
the air during photosynthesis and conserves fossil fuels but lots of
crops are required to make biomethane and this uses up farm land
which could otherwise be used to grow crops for food

¢ 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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Q26.

Answer Acceptable answers Mark
(a) C - CH5CH;
(b) H H carbon skeleton correct including |(2)
\(: s double bond (1)
\
\C— C/ H rest of molecule correct (1)
™,
H/ \H allow CH;

CH4 + 202 d C02 + 2H20

e reactant formulae (1)

e product formulae (1)

¢ balancing of correct
formulae (1)

accept multiples

reject incorrect use of cases and
non-subscripts

Indicative Content

QWC *(d) advantages
e renewable / sustainable
e more plants can be grown
e crops use up carbon dioxide and produce oxy
growing /photosynthesising
e carbon neutral because the carbon prodyced
combustion is used when growing the plants
e does not use up crude oil/non-renewable|reso
disadvantages
e crops grown for bio-fuels use up land
e land could otherwise be used to provide hom
farmland available for growing food crops$
 |ots of crops required to provide a small amou
bio-methane
e bad season reduces availability
e carbon emissions due to transport and produc
qualified
Level 0 No rewardable content
1 1-2 ¢ a limited description e.g. using bio-methane conserves fossil fuels and
uses up carbon dioxide when plants are grown
e the answer communicates ideas using simple language and uses
limited scientific terminology
¢ spelling, punctuation and grammar are used with limited accuracy
2 3-4 e a simple description e.g. growing plants to produce biomethane is
sustainable and conserves fossil fuels but uses up lots of farm land
which could be used to grow plants for food
e the answer communicates ideas showing some evidence of clarity
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and organisation and uses scientific terminology appropriately
¢ spelling, punctuation and grammar are used with some accuracy
3 5-6 ¢ detailed description e.g growing plants remove carbon dioxide from
the air during photosynthesis and conserves fossil fuels but lots of
crops are required to make biomethane and this uses up farm land
which could otherwise be used to grow crops for food
e the answer communicates ideas clearly and coherently uses a range
of scientific terminology accurately
* spelling, punctuation and grammar are used with few errors
Q27.
Answer Acceptable answers Mark
(i) gas ignore g alone (1)
(ii) [reaction is reversible / reaction goes [reaction is in /reaches equilibrium (1)
both ways
Q28.
Answer Acceptable answers Mark
(i) |gas ignore g alone (1)
(ii) [reaction is reversible / reaction goes [reaction is in /reaches equilibrium (1)
both ways
Q29.
Question | Answer Additional Mark
number guidance
(i) {liquid changes from colourless to) yellovw / orange/ (1)
brovmn / red
Question | Answer Additional Mark
number guidance
(i) Cla+ 21" = 2Cl + 13 (3)
LHS (1)
RHS (1)
balancing of correct species (1)
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Q30.

Question | Answer Additional Mark
number guidance
(ifi) | 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)
s 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, allow (1)
# chlorine atom gains an electron (1) for redox
¢ reduction is gain of electrons / chlorine is reaction involves
reduced (1) both oxidation and
reduction
Question | Answer Mark
number
(i) (1)
D
AO1
A is incorrect as it is the symbol for flammable substances.
B is incorrect as it is the symbol for corrosive substances.
C is incorrect as it is the symbol for substances that are harmful to
health.
Question | Answer Additional guidance Mark
number
(ii) use a fume cupboard ignore wear PPE / masks (1)

ignore wear goggles / gloves

AO1
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Q31.

Q32.

Question | Answer Additional guidance Mark
Number
(i) CsHs + 602 - 4C0:2 + 4H:20 (2)
4C0: (1) AO 21
4H:0 (1)
Question | Answer Additional guidance | Mark
Number
(ii) A description linking second mark (2)
dependent on first
+ (bubble gas through) AD11
limewater (1)
+ (limewater) turns {milky /
cloudy / white precipitate}
(1)
ignore lit splint goes
out
Question Answer Mark
Number
(i) (2)
2Hz (g) + Oz (g) = 2H:0 (g) AD 3 1a
AD 3 1b
Question | Answer Additional guidance Mark
Number
(ii) | all atoms in the reactants allow no atoms are wasted (in | (1)
are present in the product / | the reaction) / no waste
only one product is formed | products / nothing is wasted AD11

allow total mass of reactants =
mass of useful products

allow complete calculation to
show that atom economy is
100%

ignore equation is balanced /
same number of atoms on
both sides
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Q33.

Q34.

Q35.

Question | Answer Mark
Number
(1) (2)
2H:z (g) + 02 (g) = 2H:0 (g) AO 3 1a
AD 3 1b
Question | Answer Additional guidance Mark
Number
(ii) | all atoms in the reactants are allow no atoms are wasted (in the | (1)
present in the product / only one | reaction) / no waste products /
product is formed nothing is wasted AO 11
allow total mass of reactants =
mass of useful products
allow complete calculation to show
that atom economy is 100%
ignore equation is balanced /
same number of atoms on both
sides
Question | Answer Acceptable answers Mark
Number
CHa+ 20z =2 COz2 + 2H:0 (3) allow correct multiples (3)

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

allow reactants on LHS and
products on RHS in either order

ignore state symbols
allow = for —
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Question | Answer Acceptable answers Mark
Number
CHa+ 202 = COz2 + 2H:0 (3) allow correct multiples (3)
allow reactants on LHS and
LHS (1) products on RHS in either order
RHS (1)
balancing of correct formulae (1) | ignore state symbols
allow = for —
Q36.
Question | Answer Mark
number
CsHs + 60, — 4C0: + 4H:0
(1)
Q37.
Question | Answer Additional guidance Mark
number
(i) Clz(g) + H20(l) = HCl(aq) + all three formulae (only) on (3)
HClO(aqg) (3) correct sides of equation with no | AO2
incorrect balancing (2)
two formulae correct regardless
of any other error (1)
all three state symbols (1)
Do not allow incorrect symbols or
non subscripts e.g. CL?
Question | Answer Additional guidance Mark
number
(ii) H* if any other ions included 0 marks | (1)
AOD1
Question | Answer Additional guidance Mark
number
(iii) | neutralisation allow exothermic (1)
reject endothermic AO1
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Q38.

Q39.

Question | Answer Additional guidance Mark
number
(i) (copper sulfate(ag) + sodium
hydroxide(aq) —)
copper hydroxide(s) + sodium
sulfate(aq)
+ sodium sulfate identified as a allow Na;S04
product (1)
* (sodium sulfate)(aqg) and copper allow copper(1I) hydroxide/
hydroxide(s) Cu(0OH),
both state symbols matched to the
correct product (1) (2)
Question | Answer Mark
number
(ii) white precipitate/ppt/solid
(1)
Question | Answer Additional guidance Mark
number
(i) Clz(g) + HzO(l) = HCl{aq) + all three formulae (only) on correct sides of | (3)
HClO{aqg) (3) equation with no incorrect balancing (2) AOD2
two formulae correct regardless of any other
error (1)
all three state symbols (1)
Do not allovs incorrect symbols or non
subscripts eg CL2
Question | Answer Additional guidance Mark
number
(ii) H* if any other ions included 0 marks (1)
AQ1
Question | Answer Additional guidance Mark
number
(iii) | neutralisation allovr exothermic (1)
reject endothermic AO1
Question | Answer Additional guidance Mark
number
(iv) | A description including any two from: (2)
+ powder disappears (1) allow dissolves AO2

+ effervescence/ bubbles/ fizzing (1)
+ blue solution forms (1)
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Q40.

Q41.

Q42.

Question Answer Mark
number
(Fe®* + 30H") — Fe(OH);
(1)
Question | Answer Additional guidance Mark
number
(i) Left : Hz2504 (1) reject superscript numbers (2)
Right : Cus0s (1) reject superscript numbers
incorrect balancing max 1
Question | Answer Mark
number
(ii) 63.5 + 12 + 3x16 (1) (2)
=123.5(1)
Question | Answer Mark
number
(iii) A bubble the gas through limewater, limewater turns cloudy (1)
The only correct answer is A
B is not correct because test shows only an acidic gas
C is not correct because test shows only that the gas does not support
combustion
D is not correct because test shows only an acidic gas
Question | Answer Additional guidance Mark
number
(i) Left : H2S0s (1) reject superscript numbers (2)

Right : CuS0s (1)

reject superscript numbers

incorrect balancing max 1
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CH;—CH2—CH=CHz2 | +

3 but-1-ene water
NS o it 77 i B LY LSV U LT R Ll -

structure of but-1-ene (1)
name of but-1-ene (1)
structure or formula and name of water (1)

Question | Answer Mark
number
(ii) 63.5 + 12 + 3x16 (1) (2)
= 123.5 (1)
Question | Answer Mark
number
(iii) A bubble the gas through limewater, limewater turns cloudy (1)
The only correct answer is A
B is not correct because test shows only an acidic gas
C is not correct because test shows only that the gas does not
support combustion
D is not correct because test shows only an acidic gas
Q43.
Question | Answer Additional guidance Mark
number
CzHa Allow HaCsz (1)
AO2
Q44.
Question | Answer Mark
number
(3)
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Q45.

Q46.

Q47.

Q48.

Question | Answer Mark
number
2HCI (2)
HCL (1)
2 (1)
Question | Answer Mark
number
Hs + 2Cly — CHyCly + 2HCL (2)
o HCL(1)
o 2 (1)
Question | Answer Additional guidance Mark
number
Mz + 20:— 2NOz (2) other incorrect balancing max 1 (2)
AO2
or
NO2 (1)
Question | Answer Additional Mark
number guidance
2K (s 2KF (s (3)
2K (1) ignore words
2 (1)

s, 5 (1)
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Q49.

Q50.

Q51.

Question | Answer Additional guidance Mark
number
2K (s 2KF (s (3)
21(1) ignore words
2 KF (1)
5,5 (1)
Question | Answer Additional guidance | Mark
number
(i) C2HsOH + 02 — CH3COOH + H20 (2) (2)
. correct formulae
left hand side (1) with incorrect
right hand side (1) balancing (1)
Question | Answer Mark
number
(ii) C 4/60 x 100 (1)
C is the only correct answer.
A is incorrect because there are four atoms of hydrogen in
ethanoic acid
B is incorrect because there are four atoms of hydrogen in
ethanoic acid
D is incorrect because the fraction is inverted and there are four
atoms of hydrogen in ethanoic acid
Question | Answer Mark
number
Cu(OH)2 (s) (1) (2)

Na=504 {aq) (1)
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Q52.

Q53.

Q54.

Question | Answer Additional guidance Mark
number
Qz + 4H* + 4el) —» 2H:0 (2) (2)
AO2
et (on left) (1) allow equation with e* to score
balancing (1) MP2 if this is only error
allow equation missing electrons
but with no extraneous
substances to score MP2 if
correctly balanced
Question | Answer Additional guidance Mark
number
Al + POs* — AlPOs (2) allow any neutral aluminium (2)
phosphate formula based on their | AO2
AL (1) aluminium ion.
AlPOg (1)
allow AL>*PO4*
Question | Indicative content Mark
number
(2)

2 (1)
Mg** (1)

mg®*
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Q55.

Q56.

Q57.

Question | Answer Mark
number
(i) hydrogen row: 10 4 (1)
AO2
Question | Answer Additional guidance Mark
number
(ii) N2 +3 Ha = 2NHz (2) balancing mark only if (2)
Formulae of nitrogen and hydrogen (1) formulae correct AOQ2

Question | Answer Additional guidance Mark
number

(i) oxygen (1) ignore symbols {(2)

' carbon dioxide (1) reject other substances on
either side for that mark

Question | Answer Additional guidance Mark
number

(ii) limited supply of oxygen ignore air (1)
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Question | Answer Acceptable answers Mark
Number
(a)(i) 2 Na (1) + Cl; — 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; — 4NaCl 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 + 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)

working

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)
Q58.
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Question | Answer Acceptable answers Mark
Number
(a)(i) 2 Na (1) + Cl; — 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; — 4NaCl 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 + 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)

working

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/ H:C (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)
Q509.
Question | Answer Mark
Number
(i) fuel oil (1)
AO 3 2a

STEMUP.CO.UK
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Question | Answer Additional guidance Mark
Number
(ii) |+ reactant(s) and product(s) (3)
labelled in their example of diagram AD11
correct positions (1) heat energy 4
progress of reaction
» activation energy labelled | ignore arrow heads
(1)
« energy of reactants lower | allow unlabelled diagram of an endothermic
than energy of reaction showing the basic outline shape
roducts (1
P (1) if exothermic reaction profile shown, allow (1)
for reactants and products in correct
position and (1) for correct labelling
of activation energy
Question | Answer Additional guidance Mark
Number
(iii) | CeHia (1)
AD 21
Q60.
Question | Answer Additional guidance Mark
number
(i) measuring cylinder allow burette or pipette (1)
Question | Answer Mark
number
(ii) (ammonia) + phosphoric acid — ammonium phosphate (1)
Question | Answer Mark
number
(iii) An answer that combines the following points of application of
knowledge and understanding to provide a logical description:
+ first heat the solution/leave water to evaporate (1)
» and then filter off/dry crystals formed (1) (2)
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