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Q2.
(i)

Generally candidates were able to score at least 1 of the 2 marks available. With the wide range
of possible marking points, most candidates referred to '(both) contain hydrogen and carbon
(only)' and/or that '(both only) have single bonds/no double bonds'. Pleasingly, examiners noted
that many candidates were able to recall the general formula for alkanes. Common errors seen
throughout were: responses referring to alkanes having 'similar properties' as opposed to
specifically 'similar chemical properties’, or to alkanes having the 'same formula' as opposed to
‘'same general formula'. In many responses there was a clear misunderstanding of the terms
'saturated' and 'unsaturated’, such as stating incorrectly that alkanes are unsaturated
hydrocarbons and contain only single bonds. Consequently, these responses did not score this
marking point.

(b) Propane, C,H, and butane, CH, , are members of the same homologous series,

called the alkanes.
& (i) Explain why both propane and butane are alkanes.
(2)
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Results Plus: Examiner Comments

his response only scored 1 mark, since by stating the fact that both alkanes are 'saturated' and
'have single bonds' is effectively the same marking point.

(b) Propane, C,H,, and butane, C_H, , are members of the same homologous series,
called the alkanes.

(il Explain why both propane and butane are alkanes.
(2)
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Results Plus: Examiner Comments

his response did not score. A reference to the alkanes having the 'same formula' is incorrect.

Also, although very close, the attempt at the general formula, 'C,H,,,' for an alkane, is also
incorrect.

Results Plus: Examiner Tip
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Make sure you learn the key definitions of a homologous series, such as the alkanes. If stated,
check the general formula for the alkanes is correct.

(b) Propane, C,H,, and butane, C H, , are members of the same homologous serles,
called the alkanes.

(i) Explain why both propane and butane are alkanes,
(2)

Results Plus: Examiner Comments

his response scored 2 marks for correct references to 'same general formula' and 'same
chemical properties'.

The majority of candidates were able to draw the fully correct structure for butane. Occasionally,
some candidates were unable to score since they missed out bonds between the carbon atom
skeleton or had drawn double bonds in the carbon skeleton.

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

his response did not score. The first marking point was not scored since the single covalent C-C
bonds have been omitted from the carbon skeleton. Unfortunately, even though all the C-H
bonds are shown, this cannot score the second marking point since it is dependent on the first
having been scored.
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(i) Draw the structure of a molecule of butane, CH, , showing all covalent bonds.
(2)

Results Plus: Examiner Comments

his response scored 1 mark only, for the first marking point, since there are four carbon atoms
joined by single bonds. The second marking point was not scored since one 'H' has been omitted
from the structure.

(i) Draw the structure of a molecule of butane, C,H, , showing all covalent bonds.

(2)
H K H
I P {
H—C=C=C-C—M
I
M H M

Results Plus: Examiner Comments

his response did not score. The first marking point was not scored since there are double

carbon to carbon (C=C) bonds shown in the carbon skeleton. Even though all the C-H bonds
have been shown, since the second marking point is dependent on the first, this cannot gain
credit.

Q3.
(a)

This question elicited a relatively poor response, with a few candidates scoring both marks (and
a large number scoring none at all). Some perfect answers were seen for the structure of ethene,
but, as one examiner commented, every possibility was seen. Errors included only showing a
single bond between the carbons; showing methane; carbons with more or less than four bonds;
carbons (and hydrogens) looking like an 'E' or 'e'. Overall, there were a significant number of
very untidy/careless diagrams with bonds not clearly drawn. The better candidates did score 1
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mark for naming propene. One common error was methene.

4 (a) The table shows information about two alkenes.

Complete the table to show the names and structures of these alkenes.

(2)

Results Plus: Examiner Comments

his candidate was lucky to score 2 marks as the top right symbol is not clear.

Results Plus: Examiner Tip

ake time to draw clear structures.

4 (a) The table shows information about two alkenes.

Complete the table to show the names and structures of these alkenes.
12)

ethene i, o
} ™
, » ¥
H CH,
| “u 7
Codoon \'\lﬂ&fag}r\.i /C-L—C\
H H

Results Plus: Examiner Comments

Are these C or e?

This basic recall question was poorly answered, with a great many candidates having no notion
at all of what 'unsaturated' means. Unfortunately, some wrote the answer the wrong way round
("has no double bond"). Others suggested that unsaturated meant "not saturated" - true, but this
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is never going to get a mark. Other errors included: not mixed with anything else, answers
related to fats, still room for more atoms/bonds. There were a large number of answers related
to water e.g. "no water", "unreactive to water", "no added water".

{h}l@ Ethene is an unsaturated compound.
State what is meant by unsaturated,

e i

(1

Results Plus: Examiner Comments

his was not acceptable as an answer to a question on a chemistry paper.

Results Plus: Examiner Tip

Learn the meaning of common chemical terms.

In this question the starting colour of bromine was less commonly seen than the end colour.
Many responses correctly stated that the bromine water went colourless, however there were
other incorrect descriptions of what happened: bubbles, goes cloudy, milky, orange, brown or
yellow. Some answers stated that a colour change occurs, but did not specify the colours. It is
disappointing to still see many answers where "clear" or "transparent" are used rather than
colourless.

(i) Describe what is seen when ethene is passed into bromine water,
(2)

ke, bromoinz walkty cpemges ccloal -

Results Plus: Examiner Comments

Correct - but the colours must be given.

Results Plus: Examiner Tip

ests occur often in exams and learning these carefully will be credited.
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Many of the answers identified that something was 'broken down', however most did not identify
that a long chain alkane is broken down into a smaller chain alkane and an alkene. A lot of
candidates scored a mark for being aware of the idea that this is done to create products that
are more useful. Some candidates had clearly learned a specific definition to gain full marks.
There was much unclear language and answers could refer equally to fractional distillation as
much as to cracking ("split up the fractions" or "fractions are separated"). Confusion occurred
between alkanes and alkenes, alkenes being broken down. Other things being broken down
included atoms or elements.

(d) (ii)

Most answers scored 2 marks here, with almost everyone scoring 1 mark, mainly for saying that
plastic does not biodegrade. There were very few blanks - everyone had a view! It was clear that
some candidates did not direct themselves to the question, and did not focus specifically on
plastics or on landfill, by writing about landfill problems in general, such as noise, machinery or
by advocating recycling as a better alternative. Others failed to answer the question by going off
at a tangent about the effect of burning on plastic, giving toxic gases.

(li) Polylethene) is used to make plastic carrier bags.
Many of these bags are put into landfill sites.

Explain why the presence of waste plastic in landfill sites causes problems.
(2)
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(Total for Question 4 =10 marks)

Results Plus: Examiner Comments

his answer has identified one relevant issue but has given much irrelevant material.

Results Plus: Examiner Tip

It's worth reading the question twice to check that you know what is being asked. Burning is not
asked about in this question.

Q4.
(1)
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Candidates found this question difficult with quite a low number able to write the correct word
equation.

Some did not read the question carefully and tried to give a symbol equation. If symbol
equations were given they were expected to be fully correct, which was rarely achieved.

Hydrogen oxide was not accepted as an alternative for water and in some cases candidates also
had the word equation the wrong way around with the reactants and products mixed.

(i) Substance € can be formed by burning an element in oxygen.

Write the word equation for this reaction.
(1)

~ Hudogen + axgen = hudionde

Results Plus: Examiner Comments

he oxide of hydrogen is water.

(i1)

This question was attempted reasonably well. Some candidates did not read the question
carefully. Some gave only one letter, or included C in their answer, when they had been told to
consider only A, B and D.

Q5. No Examiner's Report available for this question
Q6. No Examiner's Report available for this question
Q7.

(i)

This question was very well answered on the whole with most candidtes scoring the 2 marks
available.

The majority of candidates clearly subtracted the numbers of carbon atoms and hydrogen atoms
in butene from those in decane, to arrive at the correct answers, 6 and 14 respectively.

(ii)

This question was very poorly answered on the whole, with only a fifth of responses scoring the 1
mark available.
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The majority of responses were often left blank.

It is evident that extremely few candidates understood how the law of conservation of mass
applies to a chemical reaction.

Q8.

In general, this question was answered well with candidates using variety of methods to
calculate the number of barrels of fuel oil present in the 850 000 barrels of crude oil.

Most students used the 'chunking' method to find the percentage. In this case this was
reasonably straightforward, if not very efficient.

A good proportion of candidates were able to calculate the 382 500. Of these, fewer were able to
write this correctly to 2 significant figures. In most cases they did not attempt to round the
number; a few rounded to 38 rather than 380 000.

A few gave answers based on 55% rather than 45%.
In January 2015 the United Kingdom produced 850000 barrels of crude oil per day.
45% of this crude oil was fuel oil.
Calculate the number of barrels of fuel oil present in the 850000 barrels of crude oil,

Give your answer to two significant figures.
(3]

 §F0 000 = (0 T /07. 25000 11000 x4 Zgor - 30
000z I I 2SO SFBax {57, +42S00 K

g ‘PZ‘S—(?G barrels

T (2fco <47

Results Plus: Examiner Comments

his method works...but is very long-winded. No attempt has been made to round to two
significant figures.
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In January 2015 the United Kingdom produced 850000 barrels of crude oil per day.
45% of this crude oil was fuel oil,

Calculate the number of barrels of fuel oil present in the 850000 barrels of crude oil,

Give your answer to two significant figures.
(3)

50000 X O. LS 2RS0T

400000, . barels

Results Plus: Examiner Comments

A more succinct calculation of percentage (with working shown). Unfortunately, not rounded
correctly.

Qo.
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.

C-C=
[
H #

f—

'~ DN-x

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 0, —>. €O, +2H,0

Results Plus: Examiner Comments

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

2 He

\&. ﬁol —-—}ZC% ‘1‘3Hl@

Results Plus: Examiner Comments

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

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.
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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.
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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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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.

Q1lo0. No Examiner's Report available for this question

Q11.
i

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

hexe 0coons. . formad.. Corkem duaeade wod. akeeriees).  wio
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Results Plus: Examiner Comments

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

1]

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

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

| Ty gt Suck in e oz bye |

Results Plus: Examiner Comments

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

Q1l2.

Candidates found it reasonably straightforward to identify at least one of the two processes that
caused the change in the amount of carbon dioxide in the atmosphere.

In some cases, candidates drew more than one line from each change and therefore scored no
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marks.

Q13. No Examiner's Report available for this question
Q14. No Examiner's Report available for this question
Q15.

Many answers scored 1 or 2 marks as they knew the problems of carbon monoxide, but
surprisingly fewer indicated problems with carbon dioxide (and less surprisingly any issues with
carbon and water were largely ignored). It is important to note that a well-developed answer on
either carbon oxide, with a relevant mention of the other, scored in the highest band.

Carbon monoxide

This was the best known. Some gave excellent answer stating the biological aspects of carbon
monoxide's toxicity, how it prevents oxygen being circulated, with lots of reference to it being
invisible and with no odour: the 'silent killer'.

Carbon dioxide

This was less commonly mentioned and not nearly as well understood. The idea that carbon
dioxide is a greenhouse gas that causes global warming was mentioned, but the consequences
of this were not well explained. There was much confusion with ozone depletion and formation of
acid rain being caused by carbon dioxide.

Carbon
Some candidates mentioned that soot was produced, with some of these mentioning asthma.
Water

Fewer mentioned water. Those that did talked about condensation which damaged walls
(reasonable) but also flooding which would lead to sea levels rising.

In general, many students just rewrote the stem of the question without explaining what the
problems were, or giving meaningless vague answers in terms of pollution/ environmental
problems. Others explained the difference in terms of oxygen causing the two types of
combustion. Some answers referred to problems but did not state to which gas the problems
were linked. Very few obtained full marks as they did not provide a detailed enough description.
Several examples of response are included below for discussion with students.
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*(e) When hydrocarbon fuels burn in a plentiful supply of air they undergo complete
combustion, forming carbon dioxide and water vapour.

If the air supply is limited incomplete combustion accurs and carbon monoxide
and carbon may be formed.

Describe the problems that can be caused by these products of complete and
incomplete combustion.
(6)
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Results Plus: Examiner Comments

hree different issues mentioned (and the erroneous ozone layer reference) but not enough
detail.

*(e) When hydrocarbon fuels burn in a plentiful supply of air they undergo complete
combustion, forming carbon dioxide and water vapour.

If the air supply is limited incomplete combustion occurs and carbon monoxide
and carbon may be formed.

Describe the problems that can be caused by these products of complete and
incomplete combustion.

e deiihe B 5o b ek bacn 5

¥ B

Results Plus: Examiner Comments
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wo problems mentioned here, but neither in enough detail to get full marks.

*(e) When hydrocarbon fuels burn In a plentiful supply of air they undergo complete
combustion, forming carbon dioxide and water vapour.

If the air supply is limited incomplete combustion occurs and carbon monoxide
and carbon may be formed.

Describe the problems that can be caused by these products of complete and
incomplete combustion.
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Results Plus: Examiner Comments

he answer only mentions carbon monoxide. However there is nearly enough for the middle
mark band.

*(e) When hydrocarbon fuels burn in a plentiful supply of air they undergo complete
combustion, forming carbon dioxide and water vapour.

If the air supply Is limited incomplete combustion occurs and carbon monoxide
and carbon may be formed.

Describe the problems that can be caused by these products of complete and
incomplete combustion.

(6)
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Results Plus: Examiner Comments

Nothing of credit here.
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Q1l6. No Examiner's Report available for this question

Q17.

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.

Q18. No Examiner's Report available for this question

Q109.
(i)

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

Most candidates were able to draw a bar between 20% and 22% on the given bar chart
representing the percentage of oxygen in the atmosphere.

In the relatively few incorrect responses seen, common errors included: candidates having
poorly drawn the line for the top of the bar at 22%, but with the bar going past into 23%;
occasionally there was a bar that clearly wasn't being aimed at 21%, instead being almost 70%.

(ii)

This was not answered well on the whole, with approximately half of responses scoring at least 1
of the 2 marks available.

While many responses scored both marks with the correctly calculated volume, 93 cm?, many
blank responses were seen by the examining team. Very few candidates scored on the first
marking point, namely 21/100. Several responses were able to score 1 mark from the allowable
responses for 300/4.8 = 62.5 or 21 x 300 (=6300) or 300/100 (=3).

Commonly seen errors included: 300/21 = 14.3; 21/300 = 0.07.
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(i) Calculate the volume of oxygen present in 300cm’ of alr.

(volumes are measured under the same conditions of temperature and pressure)

(2)
2% 3Q0 =271000%0 |
volume of oxygen = . LJSQO o€’

Results Plus: Examiner Comments

A typical response which scored 1 mark only.

he percentage and volume from the question have been multiplied. However, this has not been
divided by 100, so the final value is a factor of 100 greater than the correct answer.

Q20.
(i)

This question was very poorly answered on the whole, with a significant majority of responses
not scoring the 1 mark available.

Very few responses correctly drew in four electrons between the two carbon atoms in the
diagram presented.

The majority of responses were often left blank. The vast majority of candidates drew a double

bond as two lines and did not add in electrons. It would appear that candidates were unfamiliar
with dot and cross diagrams where there were no rings shown to represent the electrons shells,
as demonstrated by a number of responses where candidates added them in, often incorrectly.
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The structure of a molecule of ethene is shown in Figure 8.

(i) Figure 9 shows the incomplete dot and cross diagram for a molecule of ethene,

Complete Figure 9 to show the electrons of the C=C double bond.

Results Plus: Examiner Comments
An example of a fully correct response.

he candidate has correctly drawn in the four electrons representing the double bond between
the carbon atoms. It is also worthwhile noting that shells have been added by the candidate to
help clarify the bonding.

(i) Figure 9 shows the incomplete dot and cross diagram for a molecule of ethene.

Figure 9

Complete Figure 9 to show the electrons of the C—C double bond.
(1)

Results Plus: Examiner Comments

A typical example of the many incorrect responses seen that did not score.

he candidate has simply drawn in a double bond between the carbon atoms and not followed
the instructions in the question which is to show the electrons.

(ii)

STEMUP.CO.UK
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This question was poorly answered on the whole, with only a fifth of responses scoring the 1
mark available.

Few candidates were able to recall the correct products, besides water, of the incomplete
combustion of ethene.

The most commonly seen incorrect response was 'carbon dioxide'.

Q21.

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.

Q22. No Examiner's Report available for this question

Q23.
(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.
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(ii) 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)

1)
heat energy 4 “Gﬂ“";'

Pyt

(tof tont

-
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.

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.
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(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

T\ Erogy o cadlonts

progress of reaction

.
L

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 2CsH; as the answer, despite the question stating that the formula of a single
molecule was needed to balance the equation.

Q24.

It was clear that many candidates had not performed this experiment as very few could state
how they could successfully prevent suck-back occurring. Many candidates thought that
removing the test tube as soon as it was full, altering the angle of the delivery tube or replacing
the delivery tube with a longer version would prevent the suck-back.
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you..Shoule tokk the delivery tube ouk before
o Step-neaking. Thil will prevent (k.

Results Plus: Examiner Comments

A good answer, which was rarely seen.

Pux (.DUNG. (@ ROY YLe

Results Plus: Examiner Comments

Many candidates did not know what to do and so guessed.

Results Plus: Examiner Comments

Again, here the candidate has attempted to think of a solution but sadly unsuccessfully.

Q25.

a

It was clear that many candidates had not performed this experiment as very few could state
how they could successfully prevent suck-back occurring. Many candidates thought that

removing the test tube as soon as it was full, altering the angle of the delivery tube or replacing
the delivery tube with a longer version would prevent the suck-back.

you..Should toke the delivery tube ouk before
o Stop. neaxing. Thil will prevent it.

Results Plus: Examiner Comments

A good answer, which was rarely seen.
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Pux u.bumg th Ao RSY Yube

Results Plus: Examiner Comments

Many candidates did not know what to do and so guessed.

AL Aven el esd 39w

o f L - *"'F.i:_;_l'\ .'\,.--.\-L;-\_\ LS c"\-'\\\\l:._xk._.f_"h_" i

Results Plus: Examiner Comments

Again, here the candidate has attempted to think of a solution but sadly unsuccessfully.

C

The majority of candidates could correctly identify what is meant by the term unsaturated. Many
candidates are still using the term 'spare bonds', which is insufficient to gain credit.

.Uﬁ'ls ?hmkco[.m.zmxg..ﬂﬂ. L CL’ oceuooas aren't canmle:
e ! 2 S

Results Plus: Examiner Comments

Not completely bonded in sufficient to gain credit.

UfLﬁM hare  doulbhe 'mw&%

Results Plus: Examiner Comments

Fine for one mark.

¢ b Apast beonds

Results Plus: Examiner Comments
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Spare bonds is not an acceptable alternative to double bonds, sadly many candidates responded
using this term only and did not get the mark.

Results Plus: Examiner Tip

When stating what is meant by specific terms, ensure that correct scientific terminology is used
rather than terms used to help teach or remember concepts.

Many candidates scored well on this question, however some candidates lost marks due to their
poor examination technique. It is important in questions like this when you are distinguishing
between two tests that detail is given. For example candidates that state the one goes colourless
and one changes colour, will not gain any marks as they are not making it clear which does what
and are therefore are not answering the question.

e  DIomune . WOKEX.  WOULD.. UM  CIROX (WMEN. .Qropene ia
ogded . when  Propone . nuobted  Huough  Hhe Droyung
WOEX UL SO (Hangr.

Results Plus: Examiner Comments

his candidate scores two marks for the colour of bromine water and the fact that it remains
orange when mixed with propane. Clear is not the same as colourless so the candidate has not
scored the third marking point for what would be seen when bromine water is mixed with
propene.

hen ¢€56~g propare Yok aodtgl See e
CO(DUr Chof-:jd N o DMMra Dodtrs, bt
L Ch PRRene.. O Rexado  Coloss QAG,%_E tda—tok
occwr dise €0 tHe dewkG. bo~dd.

Results Plus: Examiner Comments

his response gains no marks, it does not state what colour the bromine water was seen to be at
the beginning of the experiment nor does it state which colours either of the samples would go
when mixed with the bromine water.
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Results Plus: Examiner Tip

When asked for what is seenensure that the answer states what is seen.Answers that relate to
what reactions are happening such as the double bonds break will not answer the question and
will therefore not gain credit.

e~ (TR RISRCAe.. D (= V-1 Muj‘n e AV AT -
N 7 e U - n T N B, Akl QLB bt SOEARR
TG . B i T TS T S = “"t'l'(:._‘jl-u. . SRS e

e s i L_:;.J_k s 3’:.\ O e AR 2D

Results Plus: Examiner Comments

A good answer scoring all three marks.

e

Candidates performed well in this question, many were able to state that there is a shortage of
short chain fractions and that the process helps meet the demand.

(rackif s importans becavse. aacksy can et deer?
less vsepil Moy Yy conton o 7 epeile. do
jilo @ plotl _vsefil 51l ko 4o oA,
Molege cole - A0 Ll 15 pre. forrzad

Results Plus: Examiner Comments

A good answer which scores full marks.

It W mfﬂ.!'r_ml- breowi ¢ e padecds b wd ks be
boent . G o i“_j (o b frdel b e Gy ia
Biffesant Hueyt

Results Plus: Examiner Comments

Not enough detail in any of this to be able to give any credit.

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

Many of the answers identified that something was 'broken down', however most did not identify
that a long chain alkane is broken down into a smaller chain alkane and an alkene. A lot of
candidates scored a mark for being aware of the idea that this is done to create products that
are more useful. Some candidates had clearly learned a specific definition to gain full marks.
There was much unclear language and answers could refer equally to fractional distillation as
much as to cracking ("split up the fractions" or "fractions are separated"). Confusion occurred
between alkanes and alkenes, alkenes being broken down. Other things being broken down
included atoms or elements.

Q28.

Most candidates were able to analyse the data in the table and recognise that fuel oil was the
fraction for which the relative amount obtained exceeds the relative demand.

Q29.

(i) It was disappointing to see how many could not answer this question correctly. This is a gas

test that candidates would meet at an earlier stage than GCSE. Errors seen here included 'put a
lighted splint into the gas and it relights' and mixing the test with that for hydrogen along with a
range of other non-scoring suggestions.

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

Although this set-up has been used on past papers, only a few candidates managed to score
marks here. The hint that zinc only reacts with oxygen above a particular temperature was
ignored by most candidates, so only a few included the idea of heating the zinc. The most
commonly scored mark was for passing the air over the (heated) zinc but very few made the
point about no further change in gas volume.
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Q33.

Candidates' discursive skills seem to be improving as most were able to write with a fair degree
of coherence about the data they were presented with. Stronger candidates not only rehearsed
the detail from Figure 9 accurately, but also related it to their pre-existing knowledge about the
effect(s) of the various pollutants; they also explained a judgement as to which engine caused
the most or least environmental damage. Weaker candidates did not discuss the effect(s) of the
pollutants. Very weak candidates did not discuss all three cars. The best answers described the
polluting effects, evaluated which of the cars were the most polluting and came to a conclusion
about the most or least polluting car using evidence from the table.

Q34.
(b) (ii)

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

(i) Write the formula of a molecule of carbon dioxide.
(1)

_____ S & ¢

Results Plus: Examiner Comments

Correct for 1 mark.

{ii) Write the formula of a molecule of carbon dioxide,

Cero

Results Plus: Examiner Comments

his example scored 0 marks as the oxygen in the formula has been written lower case rather
than upper case.
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Results Plus: Examiner Tip

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

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

(1)

Results Plus: Examiner Comments

his very common answer scored zero marks.

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

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

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

ONOYOUNNESLS i QUOAKS

Results Plus: Examiner Comments

A short, to the point answer, that scored two marks.
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(iii) The percentage of carbon dioxide in the atmosphere has decreased since the
Earth's earliest atmosphere.

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

ool fﬁ‘f;!ﬂ_ﬂ. l:j ﬂw

(2)

o - (Lﬂnd:{u._;

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

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

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

-Ine more. ploads.. ound.. HeR'S  lowe.. eeed . ...

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

Results Plus: Examiner Tip

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

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

(iv) State one human activity that increases the amount of carbon dioxide in the
atmosphere today.
(1)

Results Plus: Examiner Comments

A good answer which scored 1 mark.

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

(1)

Results Plus: Examiner Comments

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

Candidates seemed to find this question difficult with few being able to give the correct test for
carbon dioxide. Some candidates scored 1 mark for showing an understanding that limewater is
required, but did not give the result of the test for the second mark. Many candidates confused
the test for carbon dioxide with tests for other gases such as hydrogen. Some candidates stated
that carbon dioxide would extinguish a lighted splint. Whilst this is true it would not prove that
carbon dioxide was present and therefore would not serve as a test for carbon dioxide.

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

YO Dot Squekey pop  tCot e puUl
Bjarodgen (Do a.. . (Gok tvhe Ohon. ..
A P Ut e banseN oinel k. t‘N.‘?H_JP
tf Mlre (s 2 hhon (f LIl rrotalfumunsiuﬁ’ Sa%
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A confused answer. The candidate has obviously confused the test for hydrogen with the test for
carbon dioxide.

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

Ehok  corbon cioxigde s Presenk .

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

Q35.
(i)

The most frequent answer seen was 'water vapour condensed' with many qualifying that by
adding 'to form oceans'. A few thought that carbon dioxide condensed as well or instead of the
water vapour. Several candidates added to an already correct answer that carbon dioxide
dissolved in the oceans; a few candidates had the carbon dioxide condensing to give oceans.

(i) State how cooling changed the composition of the Earth's atmosphere,

(1)
Cop 0nd. Oxygen. cealed ond) (orened 5Q65 .

Results Plus: Examiner Comments

his candidate was not alone in thinking that carbon dioxide condensed to form the oceans.
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(i) State how cooling changed the composition of the Earth’s atmosphere.
(1)

Woder .. Vhpewi. Condensed  tu . fetm aceand.. ..

Results Plus: Examiner Comments

An almost text-book answer.

Results Plus: Examiner Tip

Make sure you learn the stages the changes taking place in the evolution of the atmosphere.

Most candidates scored both marks by indicating that the level of carbon dioxide decreased and
the level of oxygen increased as a result of photosynthesis.Several just mentioned what
happened to the level of one gas; some just stated that carbon dioxide changed into oxygen
(without explaining what happened to their amounts in the atmosphere. For these two
possibilities, only one mark was awarded. A small number of candidates got the two gases the
wrong way round and a few involved nitrogen in this process.The best answers gave a simple
summary at the end of their answer, 'so oxygen levels rose and carbon dioxide levels fell'.

(i) Explain how photosynthesis changed the compaosition of the Earth's
atmosphere.

(2)
ottt Qoorb. (b doxde 4 thidugh
o Profosynehests . ond R0 oxgen,
So. e oxgen. . Cresed. and. e .

Qrbon . Avoxde L 0OUUSed .

Results Plus: Examiner Comments

A good clear answer explaining the changes that took place in the composition of the
atmosphere as a result of photosynthesis.
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(i) Explain how photosynthesis changed the composition of the Earth's
atmosphere.
(2)

_Becamse  there ose more plants todoy.
HAen N the  COULY Od mosphere  So. More.  corban

atexe \S b&u\g oo (A Ang. . cm\?{a fa..
XY QA AN QENAS N ...

Results Plus: Examiner Comments

he candidate explained what happened during photosynthesis, but did not explain how it
changed the composition of the atmosphere.

Results Plus: Examiner Tip

Pick out the key words in the question and make sure your answer fits the question.

Q36.

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

Candidates should be careful of terminology in questions such as this - being clear to distinguish
between hydrogen (gas) and hydrogen ions, for example.
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(b) Sodium sulfate solution is electrolysed in the apparatus shown.

R I S
6Vdc,
Supply

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

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

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

You may give ionic equations in your answer.

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

Chovces oo, Hee 4 4e s clschovoed., =o kicses ts
elacrons. +o. Lo OXugen molecules . The ngdioxde ...
e oxcised. . kO Gay—>. 02 +2H:00y.+ .4 e,

Hudrogen.icos. are. chsChacged. ot a2 commade. instend.
.gﬁ ......... SO 1CNS . O SO0 1D Mo (eachve eed . .

...... Ao enS. ... Yo .Con dest_for._ Ho aos. as il

. CxXhnguish. G ligated splint ond make a.aowanky
POPR.
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A well-constructed answer.

Q37.
(a)

A large number of candidates could write the correct equation. However, a significant number
did not know the formula for ethene.

{_(3 (a)} Ethanol can be produced by reacting ethene with steam.

AN
~ Write the balanced equation for this reaction.

CoHs0H + HO — CEH_”‘ __

(2)

——
F .

Results Plus: Examiner Comments

his candidate has mis-read the equation and written the equation in reverse, so did not score
any marks.

Results Plus: Examiner Tip

Read the question carefully and write equations in the correct direction.

3 (a) Ethanol can be produced by reacting ethene with steam.

Write the balanced equation for this reaction.

C2 Hy ¥2Hz0 = CH30H

(2)

Results Plus: Examiner Comments

his candidate has scored 1 mark for the correct formula for ethene as a reactant. The formula
for ethanol is incorrect, even though this was given in part (d) of this question.

Results Plus: Examiner Tip

STEMUP.CO.UK
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Use the correct formulae given on the examination paper.

3 (a) Ethanol can be produced by reacting ethene with steam.

Write the balanced equation for this reaction.

C,Hy + HO — (HOH

(2)

Results Plus: Examiner Comments

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

A number of candidates did not know how to produce ethanol by fermentation, but generally this
question was well-answered with the majority of candidates scoring marks for adding yeast,
using anaerobic conditions and a correct temperature. Very few candidates mentioned that
sugar solution is used, although this was not necessary to score full marks.

(b) Ethanol can also be produced by fermentation.

Describe how ethanol can be produced from sugar by fermentation.
(2)

Ethand] S Pu in o Lecmonbec. and. s ﬂﬂptrmre,?reaam.mgﬂ__
pH Loels  weudd o sed  foc.. oftimam glatd_ op tAhaaa) aad
oS etonel (s smedQ, F iS5 cpmeved, and SWgov 1g added
ok #0 5@ Tate  bo Kegp the QeSO aad alume
L.tnﬁ'kmﬁxd_fd E AT Y Y O

Results Plus: Examiner Comments

his is a vague answer that mentions temperature but does not suggest a suitable value. This
answer did not score any marks.

Results Plus: Examiner Tip

When you describe an experiment, give specific details.
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(b) Ethanol can also be produced by fermentation.

Describe how ethanol can be produced from sugar by fermentation.

T woem. . oooalob)C W/IL’QM 1
m 9. ]I / ? ‘-’f‘». : d{t

..['5...H12. ..,{;:.._'-:JI 2 CIHSQH +.2J-Q.2

W has ZJ’JLUHHM Tk Ao ths,

Results Plus: Examiner Comments

his is a very good answer, scoring both marks.

The majority of candidates were able to score at least two marks for this question as they could
use the information given. A few candidates thought that the land would be useful for growing

crops of yeast or for building the fermentation plant. Some candidates did not link the crude oil
being used to produce ethene.

(c) A country has large amounts of available fertile land.
It has no reserves of crude oil,
It is not a wealthy country.

Explain why this country produces the ethanol it needs by fermentation rather
than from ethene.

@)
TP Recouse . fermdeRion s the besd—
nverhock 4o Sse

Results Plus: Examiner Comments

his type of answer did not use the information given in the question so did not score any marks.

Results Plus: Examiner Tip

Use the information given in the question.
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{c) A country has large amounts of available fertile land.
It has no reserves of crude oil.
It is not a wealthy country.

Explain why this country produces the ethanol it needs by fermentation rather
than from ethene.
(3)

. /nlﬂ.(jﬂdi\i '. c}o{_uﬁe‘} +}"ﬂ. Q‘i’l/}ancrl. ;Eﬂ ./f.ffd.;’
Q&f du . Eo. 2 ;,(i bewng olet

IW hwe ff ’d’{j ! roo aafégcfoi{;f;é

_alem..- hove Lo Sfm PLP _ *’rc Hake ..o
fro&t R .

Results Plus: Examiner Comments

his candidate has scored 1 mark for comparing the costs of the processes. They have

mentioned 'plenty of room to do it', but this is too vague. If they had mentioned plenty of land to
grow the crops needed to produce the sugar for fermentation, they would have scored another
mark.

| {c) A country has large amounts of available fertile land.

It has no reserves of crude oil,
It is not a wealthy country.

Explain why this country produces the ethanol it needs by fermentation rather
than from ethene.

(3)

Feavenkahion &5 wied fo MQMI@WMA%MW\
Courhy Vo fehleland Tuis ol ante wiad Yo grove symas bk or Sygau—
&mfoprﬂuaszfa nmm(.nwgtalpmmw%
Cade o, vaanreg Yo uudeal @il bewndkd Yo prsduce ellase, s a0 ellag
o ovarakle i udg;“u@m&mmku&muyw&ww
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ad?loeuj o~ ADN- mk M%«iﬁiﬁw

Results Plus: Examiner Comments

his is a very good answer and scored 3 marks.

(d)

Some excellent answers were seen to this question showing a clear understanding of the term
'homologous series'. A few candidates just wrote vague answers such as they all end in -ol or all
contain the elements carbon, hydrogen and oxygen and these were not given any credit. A few
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candidates were also confused between the hydroxyl group and hydroxide ions. Some
candidates gave an incorrect general formula, although the formulae for the alcohols were given
in the question.

(d) Ethanol is a member of the homologous series of alcohols,
The first three members of the series are

methanol  CH,OH
ethanol C.H,OH
propanol C,H,OH

Use the formulae of these molecules to explain why these alcohols are members
of the same homologous series.

(2)

Ty ant e S0m0 gunontl Jommts (CatansOH)

whith 4 6 gty o e hometegons e They
nall o e vinns o el proertics. bt

Show grodual Ohange i e g ek

Results Plus: Examiner Comments

his is an excellent answer, scoring both marks.

. 'ﬁTE’.\.( are. oM tremoers. ol the Soce.
Fcrﬂm\oqguS. Secwes. .os. foewy.. ot aca

e exack. Sore elemens, oSk oo
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o ol o NISOEUS . oed. Mo se Nakoab e
- ﬁe'h (Total for Question 3 = 9 marks)

Results Plus: Examiner Comments

his candidate did not score any marks as ‘contain the same elements in different proportions' is
not the same as 'have the same general formula'.

Results Plus: Examiner Tip

Use correct scientific terminology, such as general formula' in your answers.
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Q38.
(b)

Most candidates gained full credit for showing the correct formulae for both reactants for the
hydration of ethene.

Despite the reactants being given in the question, a large number of candidates were unable to
recall the formula for ethene. Often the formula of ethane, C,Hg, was shown, or C,Hs was given.
Occasionally, candidates got the reactants and products the wrong way round. Several even got
the formula for water wrong. Many candidates attempted to add a hydrocarbon and water to
arrive at the product, a method that might have worked, but unfortunately were unable to work
out the number hydrogen atoms in ethanol, with the hydrogen atom in the hydroxyl group
omitted.

(c)(i)
Many candidates were able to gain full credit.

The majority of candidates scored the 2 marks for references to 'same general formula' and
'similar chemical properties'. Often candidates could correctly recall the general formulae for
various homologous series.

Often candidates failed to score due to being too vague, referring to 'same properties', 'similar
structure', 'similar formula'. In a few cases, confused the definition for an homologous series with
that of a hydrocarbon.

(i} Describe what is meant by an homologous series,
(2}

..ﬂ..ho.ﬂd@gcuﬂ. 0068 & a arenp..of compond® thak.
’ . . ~ J II"I p )

alh hare” o Qimilaf.. formula. TS, dcosl. thof have..
& Smilas _moleadas Stryckor€, onch have

Results Plus: Examiner Comments

his was a commonly seen incorrect response seen by examiners. The three points made
regarding 'similar chemical formula, structure and similar properties' are not specific enough, so
this response did not score.
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(il Describe what is meant by an homologous series.
(2)

bl papacticy pod... odd. ga{.ﬂ.’aw Lhg. . potrn k.
~grnzd..... rmddliey o .

Results Plus: Examiner Comments

his candidate mentions 'similar properties', but this is too vague, since there is no reference to
'similar chemical properties'. However, the reference to 'same general formula' is correct, so this
scored 1 mark only.

(i} Describe what is meant by an homologous series.

(2}

..&....ﬂmf.t_p.....GF..._.... mmfmmcia: s B NPT U8 v = JN v TN (e 7 S
-PIOperehicd. .....and. PEOCE. Al . LL}QH e

Results Plus: Examiner Comments

his is a very good example of a fully correct response. There are three creditworthy points
made. The response scored the maximum 2 marks.

(c)(ii)

This was very well answered on the whole. Most candidates could correctly draw the displayed
formula for methanol.

Most incorrect responses showed an C-HO bond for an C-OH, or tried to make the oxygen double
bonded, as in C=0H or C=0, as in an aldehyde.

(d)(i)
Most candidates could correctly state that the type of reaction which occurs when ethanol

changes into ethanoic acid is 'oxidation'. The most common incorrect responses often confused
the oxidation process with 'fermentation' or 'reduction’.
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(d)(ii)

Most candidates typically scored at least 1 of the 2 marks available for 'fizzing and/or
'disappear'. Although, not desirable, 'dissolve' was credited as an alternative to 'disappear".

The most commonly seen error was for candidates not giving observations, but either
mentioning 'gas given off' or simply naming the species formed, hydrogen and/or magnesium
ethanoate, or explaining the chemical process. The question specifically asks for what you would
see, as opposed to an explanation.

12)

LY WO, B:ﬁ’F’L'EM‘g LB ATSWRHIONTS '-::'u.'.’m] £ HAe
YR LN TCTAT, . .Luf‘s....[}._._.gju'a_k.. Jalul d $e€ e [‘r"a_i_!_-gf”_sf_i S
AASICANE | eye b CLURLJ_ __d)__'S_.S__D__",g_f_-:tc.f.a___-__ o

Results Plus: Examiner Comments

A good example of a fully correct response. Marking points 1 and 2 are for the correct references
to 'fizzing/bubbling' and 'disappear’.

Results Plus: Examiner Tip

Read the question carefully. This is a commonly asked question on the examination, so make
sure you write down what is seen, rather than simply naming the chemical products or stating
that a gas is given off. You cannot see a gas.

Q39. No Examiner's Report available for this question

Q40.

Although many identified carbon dioxide as being the product of combustion responsible for the
greenhouse effect, many still had nitrogen dioxide in their mind from the previous item and tried
to justify that as a product of combustion of diesel oil. Some were able to explain how carbon
dioxide (and water vapour) help cause the greenhouse effect, but a good explanation was only
seen by a few candidates. Most went down the route of '‘carbon dioxide traps heat' with little
amplification. A few wrote about the combustion gases (without identification) and how they got
trapped in the atmosphere which warmed up the Earth.
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Q41. No Examiner's Report available for this question

Q42. No Examiner's Report available for this question

Q43.

It was surprising how many candidates failed to tackle this question effectively, with not many
securing all three marks. Too many candidates described what was happening, rather than
explaining the observations as required. Some did not seem to realise that combustion is an
exothermic chemical reaction that would produce oxidation products. There was confusion with
cracking and mention of alkenes and alcohols.

Q44. No Examiner's Report available for this question

Q45.

This question was very pleasingly answered by many who, as intended, took the data in the
figure and correctly explained the conclusions that could be drawn. Weaker candidates just
asserted the conclusion without explaining how the data led to that conclusion (e.g. that there
was a lot of carbon dioxide in Q without saying how that could be deduced). Other candidates
used the limewater data but ignored the burning splint.

Q46.

(i) Although many candidates realised that carbon monoxide is produced when there is limited
oxygen, but didn't quite finish the explanation as to why. There were some weak answers that
just repeated the question - 'carbon monoxide is produced during incomplete combustion’,
showing they didn't understand what the question was about. There were a few candidates who
misunderstood the word ‘'incomplete’ in this context, by their thinking that not all the
pentadecane had combusted.

(ii) Asking about why carbon monoxide is a toxic gas has appeared on several GCSE examination
papers, so it was quite surprising to see how few scored full marks here. Many candidates did
state that carbon monoxide combined with haemoglobin (or with red blood cells) but did not
then develop that with a consequence. A few wrote about carbon monoxide being colourless and
odourless so humans can't detect it which was why is was toxic.


https://stemup.co.uk

Q47.

From the answers, it was clear that many did not appreciate that the question was about the
products of combustion and subsequently cooling them produced droplets of water. Several tried

to reason that it was somehow the water in the beaker that was evaporating and then

condensing or that water vapour in the air was condensing.

Q48. No Examiner's Report available for this question

Q49.

This question showed that some candidates could not interpret a molecular formula correctly. In
some cases, candidates did not read the question carefully and gave name of substance B rather

than the formula.

Q50. No Examiner's Report available for this question

Mark Scheme

Q1.
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 answer given with no
vorking
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- understanding (1 mark) and

(1 mark):

EITHER
carbon monoxide/CO formed (1)

oxygen carried (by the blood) (1)

OR
carbon/smoke/soot formed (1)

reasoning/justification - understanding

toxic/poisonous/restricts the amount of

e.g. methane

given

ignore carbon dioxide
ignore dangerous/harmful

allovs the second mark if
an incorrect gas is given

allovs second mark if ‘gas’
stated, but no name is

allovs less energy released

damages lungs/chokes people/breathing
difficulties /makes things dirty (1)

ignore dangerous/harmful
allovs blocks fuel jets
allow less energy released

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
allows CsHg + 502 — 3C0O;
+ 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)

Q2.
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Question | Answer Acceptable answers Mark
Number
(i) | An explanation including any (2)
two of the following
*« same general formula CnHz2nsz = 2 marks
(1)
* have similar/same
chemical
reactions/properties
(1)
* both saturated/(both
only) have single bonds
/ (both) have no double
bonds (1)
allow both hydrocarbons / both
contain hydrogen and carbon
(only)
allow both end in -ane
allow (molecular) formulae differ
by CH-
Question Answer Acceptable answers Mark
Number
(ii) | fully correct (displayed) (2)
formula of butane (2)
Ty
ey
HHHH
M1 four carbon atoms joined
by single bonds (1)
Ev’ll.?_; rest of molecule correct M2 dependent on M1
If methylpropane drawn fully
correctly 1 mark
Q3.
nswer Acceptable answers Mark
(a) Allow CH2=CH2 (2)
A
y & & \ (1)
H H
Propene (1)
Allow prope(e)n(e) only
(b)(i) ((molecule contains a) double bond multiple bond(s) (1)
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ignore spare bonds
(b)(ii) |(colour change) from orange (1) to red/yellow/brown (2)
colourless (1) decolorised
ignore clear/ discoloured
(c) 15" mark long {molecules/
hydrocarbon / alkane/ chain} or break
down/ decompose/ split (2)
(1)
2"Y mark
into smaller {molecules / alkane /
alkene / hydrocarbon/ chain} or more
useful product
(d)(i) |Dpolymerisation (1)
(d)(ii) |An explanation linking two of the (2)
following
e poly(ethene) does not
rot/biodegrade (1)
e remains for many years in
landfill/ fills up land(fill) (1)
e (may) harm animals / landfill
unsightly (1)
Q4.
Question | Answer Additional guidance Mark
Number
(i) hydrogen + oxygen — allow 2Hz; + Oz — 2H:0: this must be fully | (1)
water correct and balanced with correct AD 21
subscripts
reject “hydrogen and oxygen’, hydrogen
oxide, hydrogen hydroxide
if word and symbol equation given or
mixture of symbols and words, ignore all
symbaols
allow = for —
Question | Answer Additional guidance Mark
Number
(ii) Band D For B allow SOz (1)
For D allow CO; AD 3 2a
reject answers containing any other
letters/ names
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Q5.

Q6.

Q7.

Q8.

Question | Answer Additional Mark
number guidance
360/100 (1) = 3.6 allow full marks | (2)
for correct
78 x 3.6 =281(1) answer vith no
vrorking
Question | Answer Mark
number
(i) allow 2 for correct answer with or without working (2)
change in concentration 410.83 - 407.96 (= 2.87) (1)
=31(1)
Question | Answer Additional guidance Mark
number
(ii) volcanic activity / burning of allovs more vehicles on road (1)
fossil fuels / deforestation / ignore global vvarming / ice-caps
respiration melting / farming
Question | Answer Mark
number
(1) x=6(1) (2)
y =14 (1)
(i) |[25(q) (1)
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Question | Answer Additional guidance Mark
Number
380 000 with or without working allow ECF throughout
scores 3 (3)
382 500 with or without working (answers based on 55%) AD 21
scores 2 470 000 scores 2
467 500 scores 1
OR
45 (1) = (0.45)
100
(0.45) x 850 000 (1) = (382 500)
= 380 000 (1)
OR
850 000 (1) (= 8500)
100
(8500) x 45 (1) (= 382 500)
380 000 (1)
OR
Ax10% = 340 000 and 1x5% = 42 allow alternative chunking
500 (1) methods that add to 45%
340 000 + 42 500 (= 382 500) (1) The clear rounding of any
worked out final answer (using
380 000 (1) data provided) to 2 sig figs
scores 1
Q9.
Answer Acceptable answers Mark
(a) C - CH5CH3
(b) H H carbon skeleton correct including |(2)
\C s double bond (1)
"\.
\C— C/ H rest of molecule correct (1)
/ ™,
H \H allow CHs

formulae (1)

CH; + 20, -» CO, + 2H,0

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

accept multiples

non-subscripts

reject incorrect use of cases and

Indicative Content
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QwcC

*(d) advantages

e renewable / sustainable

e more plants can be grown

e crops use up carbon dioxide and produce
growing /photosynthesising

e carbon neutral because the carbon prody
combustion is used when growing the pl3

e does not use up crude oil/non-renewable

disadvantages

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

e |ots of crops required to provide a small g
bio-methane

e bad season reduces availability

e carbon emissions due to transport and pr
qualified

farmland available for growing food crops

oxy
ced

nts
reso

nom

AMou

oduc

Level

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

spelling, punctuation and grammar are used with limited accuracy

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

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

Q10.

Question
number

Answer

Mark

(1)

0.0401 - 0.0318 (1) =0.0083 (1)
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Question
number

Answer

Additional guidance Mark

(ii)

¢ other factors may change (1)

¢ hoth rising does not prove one
causes the other (1)

ignore references to (2)
anomalies

Q11.

Answer

Acceptable answers

Mark

D less than 0.5%

(1)

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

e incorporated into marine
organisms (1)

e formed carbonate rocks (1)
e increase in (green)

plants/plants start growing

carbon dioxide

e photosynthesis /plants remove

reject references to plants
respiring/breathing

traps heat

reflects heat back to Earth

reject references to the ozone layer

Q1l12.
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Question | Answer Mark
Number
change in the amount of process causing the change
carbon diexide In the atmosphare (2)
! carbon dioxide absorbing AD 11
| the SUrs energy
ncrejss carbon dioxide diszolving
L in oceans
wiakcanic amissions
decrease .
#* using argoen in light bulbs
QI buming hydrogen
reject multiple lines from a box
Q13.
Question | Answer Mark
number
B carbon dioxide (1)
Q1l4.
Question | Answer Mark
number
C they have the same general formula (1)
A, B and D not correct as compounds in homologous series have | Ao01
different chemical, empirical and molecular formulae.
Q15.
Answer Acceptable answers Mark
QWC * An explanation including some of the
following
water (6)

e causes condensation
e damp walls etc
e damages decoration



https://stemup.co.uk

e greenhouse gas/ keeps in heat
carbon dioxide

e greenhouse gas/ keeps in heat

e may contribute to global
warming

e conseqguences of global
warming eg flooding/ drought /
crop failure / disease/ melting
ice caps / climate change etc

carbon

e soot

* makes things dirty/ black

e damages decoration

e flues or jets could be blocked
e can cause breathing problems
e can cause fires

carbon monoxide

e toxic (ignore harmful etc)

¢ (also) odourless and colourless

e "silent killer"

e (therefore) difficult to detect

e combines with haemoglobin

e in red blood cells

e prevents oxygen being
circulated

In general references to pollution,
environment etc are ignored

Level 0 No rewardable content

1 1-2 ¢ a limited description (about one product)
e.g. carbon monoxide is toxic because it
joins to blood

¢ 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 (developed
description of one product) eg carbon
dioxide absorbs sun's heat and causes
global warming which means ice caps
melt or (limited description of two) e.g.
carbon monoxide combines with
haemoglobin so is toxic and carbon
dioxide is a greenhouse gas causing
global warming.

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

¢ spelling, punctuation and grammar are
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used with some accuracy

¢ a detailed description (developed
description of one and limited
description of one) or (limited
description of three or more) e.g. toxic
carbon monoxide cannot be detected
and prevents the blood from carrying
oxygen so is toxic: carbon dioxide is a
greenhouse gas which causes global
warming.

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

¢ spelling, punctuation and grammar are
used with few errors

Q1l6.

Q17.

Q18.

Question
number

Answer Additional guidance

Mark

C2H4 Allow H4'C2

(1)
A02

Question
number

Answer Additional guidance

Mark

Mz + 202 — 2ZNOz (2) other incorrect balancing max 1

ar

NOz (1)

(2)
AO2
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Question | Answer Additional guidance Mark
number
Nz + 202 = 2NQO2 (2) other incorrect balancing max | (2)
1
or AO2
NOz (1)
Q19.
Question | Answer Additional guidance Mark
number
(i) Vertical bar for axygen to just over 20% as (1)
shown in the bar chart (ignore width): ignore bars touching each other
percentage of 100 ICIHOIE‘ 21 above bar
gas in odays 90
atmosphere
&l _IE_
70
ol
-
40
EL
20
10
1
n .
nitnogen  oxygen ather
Qases (1}
(ii) MP1: 21 (1) (=0.21) 63 (cm?) with no working scores 2 (2)
100 marks
300/4.76 = 63 (2)
MP2 : 0.21 x 300 (1) 300/4.8 = 62.5 (2)
(= 63) (cm?) allow 21 x 300 (1) (= 6300)
allow 300 (1) (= 3)
100
Q20.
Question | Answer Additional guidance Mark
number
(i) 4 electrons shown between the 2 carbon | electrons may be shown as dots, (1)
atoms Crosses or as a mixture
(ii) carbon monoxide / carbon / soot allow CO/C (1)
ignore carbon dioxide
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Q21.

Q22.

Q23.

Question | Indicative content Mark
number
2
2 Mg2+ ( }
2(1)
Mg“* (1)
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)
Question | Answer Mark
Number
(i) |fuel ol (1)
AD 3 2a
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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)

+ activation energy labelled
(1)

* energy of reactants lower
than energy of
products (1)

’Ilﬂ-ﬂ energy &

.

L

progress of reaction

ignore arrow heads

allow unlabelled diagram of an endothermic
reaction showing the basic outline shape

if exothermic reaction profile shown, allow (1)
for reactants and products in correct

position and (1) for correct labelling

of activation energy

before stopping heating

clear

Question | Answer Additional guidance Mark
Number
(i) | CeHis (1)
AD 21
Q24.
Answer Acceptable answers Mark
remove delivery tube from water other words which make sequence (1)
before stopping heating clear
use of (Bunsen) valve
Q25.
Answer Acceptable answers IMark
(a) remove delivery tube from water other words which make sequence (1)
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use of (Bunsen) valve

(b) B C4Hg
(1)
(c) [contains a {double/multiple} bond ignore "spare bonds"
ignore reference to number of (1)
hydrogen atoms attached.
(d)  |A description to include (3)
e bromine water is orange (1) |red / yellow / brown any combination
of these
e propane: (remains) orange / ho
colour change (1)
e propene: becomes colourless |ignore clear /discolours
/decolourises (1)
(e) JAn explanation linking anytwo of (2)
e shorter chain molecules are  [reject long chain molecules are
more useful ORA (1) useless
e demand for shorter chain named fraction/use/fuel
molecules ORA (1)
e meets demand
e reduces the excess of longer
chain molecules (1) named fraction /use/fuel
e (cracking) produces alkenes
(1)
e alkenes used to make
polymers (1)
Q26.
Answer Acceptable answers Mark
3 correct - 2 marks (2)

1 or 2 correct - 1 mark
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fuel use
gases fuel for cars
petrol — road surfaces
kerosens fuel for jet engines
bitumen fuel for home heating

Q27.

Answer Acceptable answers Mark

15 mark long {molecules/
hydrocarbon / alkane/ chain} or break
down/ decompose/ split (2)

(1)

2" mark

into smaller {molecules / alkane /
alkene / hydrocarbon/ chain} or more
useful product

Q28.

Question | Answer Mark
Number

fuel oil (1)
AO 3 2b

Q29.

Question | Answer Additional guidance Mark
number

(i) A description to include (2)

« use of glowing splint (1) AO1
« (glowing splint) relights (1) 2rd mark dependent on
correct test
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Question | Answer

Additional guidance Mark
number
(ii) potassium ion: 2.8.8 (1) Allow other separators between (2)
the numbers including spaces
oxide ion: 2.8 (1) AO1
Q30.
Question | Answer Additional Mark
number guidance
A description to include (2)
glowing splint (1) AO1
relights (1) MP2 is dependent
on MP1
Q31.
Question | Answer Mark
number
(i) x =6 (1)
Question | Answer Additional guidance Mark
number
(i) allow 2 for correct answer vith or (2)

without working

170 (g) dodecane forms 114 (g) octane OR

1 (g} dodecane forms 114 (g) octane (1) | 340 (1) (= 2)

170

340 (g) dodecane forms 114 x 340 (1)
170
(= 228(2))

170

2x 114 (1) (= 228 (2))

Q32.
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Question | Answer Additional guidance Mark
number
A plan to include (4)
« heating tube where zinc is (1) AO3
« pass {gas / air} over (heated)
zinc (1)
« until no further change in volume
(1)
« measuring volume of gas after
experiment / calculate difference
in volume (1)
Q33.

scientific and relevant.

Pollutants

plants etc

Petrol /diesel comparison

Catalytic converter
+ reduces nitrogen oxides

Overall comparison

two pollutants reduced

+  reduces carbon monoxide

The indicative content below is not prescriptive and
candidates are not required to include all the
materal which 15 indicated as relevant. Additional
content included in the response must be

+ carbon monoxide combines with haemoglobin so is toxic
» nitrogen oxides are acidic / toxic
» nitrogen oxides lead to acid rain
+ references to effects of acid rain - e.g. damages buildings/kills

» carbon dioxide is a greenhouse gas

+ greenhouse gases cause global warming
+ references to effects of global warming - e.g sea levels rising etc
» particulates cause breathing difficulties/ make buildings dirty

+ compared to diesel, petrol:
-releases less nitrogen oxides
-releases less particulates

+ compared to diesel, petrol:
-releases more carbon monoxide

-releases more carbon dioxide]

+ Petrol car improved with catalytic converter as

+ Diesel better than petrol for carbon oxides
+ Diesel is worse for particulates and nitrogen oxides

Question | Indicative content Mark
number
Answers will be credited according to candidates’ (6)
deployment of knowledge and understanding of EXP
the material in relation to the qualities and skills outlines AO03
in the generic markscheme. (6)
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Q34.

Level | Mark |Descriptor Example responses
0 No rewardable material.

Level 1| 1-2 |Demonstrates elements of chemical e.g. The diese| engine gives off the least carbon dioxide
knowledge some of which is inaccurate. (1)
Presents a discussion with some structure carbon dioxide causes the greenhouse effect (1)
and coherence, the diesel enqgine only gives off particulates which cause

breathing problems (2)

States differences between engines using
information from the table or explains the
problem of one of the pollutants.

Level 2 | 3-4  |Demonstrates elements of chemical &.0. the petrol engines give off carbon dioxide but the one
knowledae and understanding some of which | with a catalytic converter gives off less nitrogen oxides.
is mostly relevant but which may contain The carbon dioxide is a gareenhouse gas which causes
some inaccuracies, global warming and the nitrogen oxide cause acid rain (4)
Presents a discussion that has structure and
is mostly coherent.
Describes two or three differences between
endines using information from the table and
explains the problems of some of the
pollutants.

Level 3 | 5-6 |Demonstrates accurate and relevant e.g. the petrol engines give off carbon dioxide but the one
chemical knowledge and understanding. with a catalytic converter gives off less nitrogen oxides.
Presents a discussion and comparison with | The diesel engine gives off less carbon dioxide but more
some structure and coherence. nitrogen oxides. The carbon dioxide is a greenhouse gas

which causes global warming and the nitrogen oxide cause
Describes three or four differences between | acid rain. The diesel engine gives off the least carbon
engines using information from the table and | monoxide which is toxic. Overall the petrol car with no
explains the problem of some of the catalytic converter because it gives off the a lot of carbon
pollutants. Explains why one of the engines | dioxide and more carbon monoxide so it would cause the
causes the least/ most damage to the most global warming and breathing problems from the CO
environment. [(=)]
Question | Answer Acceptable answers Mark
Number

(a)

D gases from volcanoes

(1)

STEMUP.CO.UK
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photosynthesis(1)

in (green) plants (1)
(carbon dioxide) absorbed

(1)

Reject respiration
Ignore breathe in (carbon
dioxide)

Question | Answer Acceptable answers Mark
Number
(b) (i) | A less than 1% (1)
Question | Answer Acceptable answers Mark
Number
(b) (ii) | CO: CO must be capitals (1)
Reject Co
2 must be subscript
Question | Answer Acceptable answers Mark
Number .
(b)(iii) | An explanation linking any two (2)
from
EITHER

second marking point is dependent
on first
+ limewater
+« (turning)
cloudy/milky/white ppt

OR
+« (carbon dioxide) is soluble reference to formation of
(in water) / dissolves (1) skeletons / carbonate rock
= inoceans (1)
Question | Answer Acceptable answers Mark
Number
(b)(iv) | burning fossil fuels / burning ignore cars/driving unqualified (1)
{petrol / fossil fuel} (in vehicles)
/deforestation allow breathing / respiration
Question | Answer Acceptable answers Mark
Number
(b) (v) | a description linking (2)

Q35.
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Question Answer Acceptable answers Mark
Number
(i) answer must refer to water (1)
vapour
water vapour condensed [/ rain
falls /
water vapour removed / (water
vapour) turns to water
Question Answer Acceptable answers Mark
Number
(ii) An explanation linking (2)
« carbon dioxide (level) reduced | carbon dioxide turned into
(1) oxygen (1)
=« 5o oxygen (level) increased
(1)
Q36.
Question Indicative Content Mark
Number
QWC | * A description / explanation including some of the following (6)
points

marks can be scored from diagrams

incorrectly balanced equations can be used as evidence of
reaction occurring but po not otherwise credited
electrolysis process

ions move when current passed
negative ions move to anode
overall decomposition of water
2H0 » 2H2+03

Anode/ positive electrode

sulphate ions move to anode

hydroxide ions move to anode

hydroxide ions lose electrons/oxidation
hydroxide ions form oxygen

half equation: 40H" — 0z + 2H:0 + 4e”
half volume gas at this electrode

oxygen test: glowing splint in gas relights

cathode/ negative electrode

sodium ions move to cathode

hydrogen ions move to cathode

hydrogen ions gain electrons / reduction
hydrogen ions form hydrogen

half equation: 2H* + 2e” —» Ha

double volume gas at this electrode
hydrogen test: lit splint in gas burns/ pops
hence double volume of hydrogen gas
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Level |0 No rewardable content
1 1-2 « a limited description e.g. states which ions go to which electrode
« the answer communicates ideas using simple language and uses
limited scientific terminology
« spelling, punctuation and grammar are used with limited
accuracy
2 3-4 = a simple explanation e.g. explain formation of one product
« the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
= spelling, punctuation and grammar are used with some accuracy
3 5-6 « a detailed explanation e.g. explaining formation of BOTH
products at electrodes
« the answer communicates ideas clearly and coherently uses a
range of scientific terminology accurately
« spelling, punctuation and grammar are used with few errors
Q37.
IAnswer Acceptable answers |[Mark
(a) [C,H; + Hy,0 - C,H;OH do not allow H20 / H*O / lower case
h/HOH
C,H, as reactant (1)
rest of equation correct conditional on
C,H, as a reactant (1) allow C,HgO for ethanol ignore state
symbols (2)
(b) A description including any two from (2)
e dissolve sugar in water/sugar fallow glucose solution
solution (1) ignore carbohydrate
e (add) yeast (1)
allow room temperature
e warm / any temperature or ignore heat unless specified
range within 15 to 40°C (1) temperature
ignore optimum temperature
e anaerobic /
{no/little} {air/oxygen} can do not allow just 'sealed container’
enter the apparatus (1) ignore fractional distillation
(c) |An explanation linking ignore answers that just repeat the (3)

Marking point 1 - sugar- one
from

e sugar obtained from {plants
/crops/specific crop} (1)

¢ (plenty of) land available to
grow {plants /crops/specific
crop} (for fermentation)(1)

Marking point 2 - ethene

information in the question

ignore vague answers such as carbon
neutral/environmentally friendly

for marking point 1 OR2, allow plants
renewable/{crude oil/ethene}
non-renewable (1)
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e ethene obtained from {crude
oil / fractional distillation
/cracking} (1)

Marking point 3 - cost/energy -
one from

e cannot afford to buy crude oil
(1)

e crude oil is too expensive (1)

e more expensive to
{use/buy/produce} ethene (1)

e cheaper to use fermentation

(1)

allow {little/no} {heat/energy}

required for fermentation (1) allow
{high temperature /high pressure}
required for hydration of ethene (1)

(d)

An explanation including any two from
e formulae differ by CH,
e same general formula

e all have {OH/hydroxyl group}

general formula is C,H,,+10H (2)

allow increase by {CH,/1 carbon and?2
hydrogens}

do not allow incorrect general formula
allow have similar chemical
{reactions /properties}/same
functional group/OH from an incorrect
general formula

ignore 'hydroxide'/all end in (an)ol /all
alcohols

ignore physical properties

maximum (1) if hydroxide ions

carboxyl group

(2)

Q38.
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Question Answer Acceptable answers Mark
Number
(a) B add yeast, temperature of
35°C (1)
Question Answer Acceptable answers Mark
Number
(b) C;Hs (1) + H:0 (1) — CyHsOH allow correct molecular formula
C:H:0
award one mark max if allow HiCs
incorrectly balanced correct multiples
ignore state symbols (2)
Question Answer Acceptable answers Mark
Number
(c)(i) A description linking any two
from
+« same general formula (1) allow CyHzn:10H (2)
+« same functional group (1) allow CyHa, or any correct
« (consecutive) compounds general formula (2)
differ by CH; (1)
« gradual variation in physical ignore same properties/physical
properties (1) properties
allow a correct trend, e.g. bp
increases with number of carbon
atoms (1)
« {similar / same} chemical
{properties / reactions} (1) (2)
Question Answer Acceptable answers Mark
Number
(c)(ii) 'T' allow -OH
H=-C=0-H al_low correct dot and cross
! diagram
H (1)
Question Answer Acceptable answers Mark
Number
(d)(i) oxidation (1)
Question | Answer Acceptable answers Mark
Number
(d)(ii) | A description including any two
from
+« effervescence/fizzing/bubbling | ignore incorrectly named gases
(1) ignore gas given off/evolved
allow magnesium floats on
surface of acid
+ solid disappears (1) allow solid dissolves (1)
+ colourless solution (1) ignore solution turns colourless
ignore clear (2)

Q39.
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Question | Indicative content Mark
num
Answers will be credited according to candidate's deployment of (6)
knowledge and understanding of the material in relation to the
qualities and skills outlined in the generic mark scheme.
The indicative content below is not prescriptive and candidates are
not required to include all the material that is indicated as relevant.
Additional content included in the response must be scientific and
relevant.
AO1 (3 marks) A0O2 (3 marks)
* sulfur burns at the same time as the hydrocarbon
* sulfur reacts with oxygen
* sulfur dioxide gas is formed
* sulfur dioxide is an acidic gas
* sulfur dioxide dissolves in clouds
« to form sulfurous acid
* which is then oxidised to form sulfuric acid
* rain water becomes acidic
* acid rain damages buildings / statues
« damages plants/trees
* runs into rivers / waterways
« makes rivers/waterways acidic
« kills fish/insects/waterlife
* increases corrosion of metals
Level Mark Descriptor
0 No rewardable material.
Level 1 1-2 acid rain damages plants and erodes buildings
Level 2 3-4 sulfur dioxide is formed which dissolves in clouds and then
acid rain runs into waterways and kills fish
Level 3 5-6 sulfur burns to form sulfur dioxide which dissolves in clouds
to form sulfuric acid, the acid rains can erode limestone
statues and will increase corrosion of metals making them
weaker.
Q40.
Question | Answer Additional guidance Mark
number
An explanation linking (3)

« {carbon dioxide / water} allow formula
produced (1)

+ (the gases) absorb heat radiated
from earth (1)

« re-radiate heat back into the
atmosphere (1)

allow traps the heat



https://stemup.co.uk

Q41.

Q42.

Q43.

Question | Answer Additional Mark
number guidance
An explanation linking (3)
* {carbon dioxide / water} produced (1) | allow formula AD?2
+ (the gases) absorb heat radiated from allow traps the heat
earth (1)
re-radiate heat back into the atmosphere
(1)
Question Answer Mark
number
An explanation that combines identification - improvement of the
experimental procedure (1 mark) and justification/reasoning which
must be linked to the improvement (1 mark):
+ reverse the boiling tubes/pass gas through the tube in ice water
first (1)
+ so that if any liquid condenses in the tube it must have come
from the burning wax (and not from the limewater) (1) (2)
Question | Answer Additional guidance | Mark
number

+ (funnel) heat (energy) released in reaction/
exothermic reaction (1) ignore NOx

« ( liquid) water (1)

» (gas) sulfur dioxide / carbon dioxide (1)

(3)
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Q44.

Q45.

Q46.

Question | Answer Additional guidance Mark
number
An explanation linking any two (2)
* Earth cooled (1) allows temperature decreased
 water (vapour) condensed
(1)
* oceans formed /seas
formed/ rainfall (1)
Question| Indicative content Additional guidance Mark
number
An explanation to include (2)
Q is early atmosphere (0) because If P given then (0)
+ |limewater ppt faster so contains {more/ | If neither P nor Q stated
large amount of } carbon dioxide (1) they must be clearly
+ splint goes out so {little/no oxygen} (1) | referring to Q to score.
Question | Answer Mark
number
(i) An explanation linking (2)
« insufficient oxygen (1) AO1
« to oxidise all carbon to carbon dioxide (1)
Question | Answer Mark
number
(ii) | An explanation linking (2)
« carbon monoxide reacts with {haemoglobin (in blood) / blood / red | AO1
blood cells} (1)
« stops oxygen being carried by {hasmoglobin / blood / red blood
cells} / so less oxygen reaches brain (1)
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Q47.

Question | Answer Mark
number
An explanation to include (2)
« water vapour forms during combustion (1) AQ2
« (water vapour) condenses on cold surface (1)
Q48.
Question | Answer Mark
Number
A crude oil is a finite resource (1)
AD11
The only correct answer is A
B is not correct because crude oil is a mixture of compounds
C is not correct because most molecules are chains
D is not correct because dy‘ude oil must be fractionated first
Q409.
Question | Answer Additional guidance Mark
Number
SO, allow 0.5 (1)
reject S0O2, SO AD21
Q50.
Answer Acceptable answers Mark

C - CH,CH;
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