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Introduction

This paper discriminated well giving a range of marks for all grades. The paper was well
balanced with some accessible marks on all questions. There were a few unfamiliar
guestions, namely Q4(g) and Q6(b), which proved difficult for the majority of candidates. On
the whole, the calculations performed better than expected and candidates often picked up
error carried forward marks on the Q3 and Q4 mark calculations. Completing and balancing
equations proved difficult for some candidates. Explanations and descriptions gave some
good answers, but many candidates lost marks as their answers were too vague. There was
some confusion as to which catalysts were required and the conditions needed in the
reactions and colour changes and observations were not always well known.
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Question 1 (a)(i)

A large majority of candidates gave the correct answer of silicon. A small minority confused
relative atomic mass with atomic number and wrote nitrogen, even though the key on the
Periodic Table showed where the atomic number was.

Question 1 (a)(ii)

Many candidates gave the incorrect answer as calcium, as they thought calcium was in period
3. The correct answer was magnesium which is in group 2 and period 3.

Question 1 (a)(iii)

Most candidates gave the correct answer for bromine. Mercury was also seen and was an
acceptable answer. A small minority gave an incorrect answer such as chlorine or iodine.

Question 1 (a)(iv)

A large majority of candidates gave the correct answer of 2,8,5. Very few gave an incorrect
answer of 2,5 or 2,8,8,5.

Question 1 (a)(v)

Only around 50% of candidates gave the correct formula for sodium sulfide. Common
mistakes were NaS, NaS; NaSO4 or Na,SOy4. Note that a compound ending in - ide does not

contain oxygen.
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Question 1 (b)
A large majority of candidates gained the first marking point, but many lost the second mark

for not being specific enough. Some just mentioned either not gaining or losing electrons but
not both, so they lost the second mark.

(b) Explain, in terms of electron configuration, why neon is unreactive.

(2)
............... Neon ... A% .. A0 QR0 O SRR
e D00le. Q0%eS.. hevelore M s
..................... O O Y @ e

N
y { ResultsPlus
/--._ Examiner Comments

No marks can be awarded here as there is no mention of a full outer
shell or any loss or gain of electrons.

T\ ResultsPlus

\ Examiner Tip

Just stating that it is 'unreactive' is in the stem of the question, so is not
creditworthy. The question asks for an explanation involving electrons,

so electrons must be referred to in order to gain the marks.
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(b) Explain, in terms of electron configuration, why neon is unreactive.
(2)

L2 Neon... i's. careactive as (€ has te aetonc (onbigemtion. ...
............... oF.. 2,8 .. .meanng. that It hac a Rufl eatter. MOSt-Sley..

LMeeroe it dees | pot gah. oc(ase. Y Cleckons.  makig..

NS

i( ResultsPlus
Examiner Comments

This is a complete answer which gives the correct electron
configuration and states that it does not gain or lose any electrons, so
both marks are awarded.

4\ ResultsPlus
\_} Examiner Tip

Make sure you answer the question in terms of electron configuration
or mention a full outer shell.
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Question 2 (b)(iii)

Around 50% of the candidates wrote the correct equation. Common errors included adding
oxygen to the left-hand side of the equation or giving the incorrect formula of copper(ll)
carbonate or copper(ll) oxide. At the beginning of the question this stated that copper(ll)
carbonate formed copper(ll) oxide and carbon dioxide, so oxygen or any other species
should not have been included in the equation.
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Question 2 (c)

This question gave a range of marks with most scoring either 3 or 4 marks.

(c) A student uses this apparatus to find the percentage of oxygen in a sample of air.

_{‘ J

gas syringe air

conical flask
wet iron filings

The student leaves the apparatus until there is no further change in volume of gas
in the syringe.

These are the student’s results.

volume of gas in flask and connecting tube in cm’ 280
volume of gas in syringe at start in cm’ 100
volume of gas in syringe at end in cm’ 27

Calculate the percentage of oxygen in the sample of air.

Give your answer to two significant figures.
= ’ 4
Al vl Qeotles = 3€0 (4)
areerr L » L0 =07 = 13 en

(R _Res = ‘qﬁ - “
/‘—-—’. //;-’.,
25
percentage of oxygen = 1ﬂ%

e
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4 N\
-'II \
e

) &{ ResultsPlus
/--. Examiner Comments

This was a clear 4 mark answer showing all the steps of the calculation.

e N\

| Examiner Tip

” k’": ResultsPlus
\

Always show your working as if you make a mistake, you are likely to
pick up error carried forward marks.
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(c) A student uses this apparatus to find the percentage of oxygen in a sample of air.

r | j
e

gas syringe air

conical flask
wet iron filings

The student leaves the apparatus until there is no further change in volume of gas
in the syringe.

These are the student’s results.

volume of gas in flask and connecting tube in cm’ 280
volume of gas in syringe at start in cm’ 100
volume of gas in syringe at end in cm’ 27

Calculate the percentage of oxygen in the sample of air.

Give your answer to two significant figures.
(4)

o~ F = 73 xleo

percentage of oxygen = 7‘6 A %
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\-\.

< / ResultsPlus
/---t Examiner Comments

This answer scored 2 marks. The volume of oxygen was found which
scored the first marking point.

The candidate failed to add the 100 to the 280 but the error was
carried forward as they knew how to find a percentage, so the third
marking point was awarded.

The fourth marking point was not awarded as they did not give the
answer to two significant figures.

v ResultsPlus
<

Examiner Tip
Make sure you read the question carefully as unnecessary marks can
be lost by not giving the answer to two significant figures.
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Question 2 (d)

The majority of candidates scored both marks. A few did not mention the greenhouse effect,
but most mentioned global warming or climate change. A small number lost a mark by
referring to the ozone layer.

(d) Explain why an increasing amount of carbon dioxide in the atmosphere is likely to
cause a problem for the environment.

(2)
.......... QQQM%&\\%Q%E&RWSG SQF\&SQL\I@H&E’S
...... §Q&96\\u~3arm\ﬁ5w\'\\d¢\mw md\g?@\q;mempg
MQ\\aﬁg .....................

ﬂ ResultsPlus
Examiner Comments

This is a clear answer which scored both marks.

< ResultsPlus

| Examiner Tip
It is not necessary to go into a lot of detail, just mentioning the
greenhouse gas and global warming is sufficient for both marks.
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(d) Explain why an increasing amount of carbon dioxide in the atmosphere is likely to
cause a problem for the environment.

!erogsnm-muhem@%v(éo&’ le. "\t: .....................
breath  Aoo mueh OF aben. Qioxoe Mmignt

L’E,}lqrr"lﬂ&k 2 envirenMends . be.Gause . We  Neepl

a\

ﬂ ResultsPlus
Examiner Comments

An increase in carbon dioxide would not affect a person's breathing
difficulties. There is still plenty of oxygen available and the percentage
of carbon dioxide is still low. There is nothing creditworthy here.

T\ ResultsPlus

\_; Examiner Tip

The explanation should be a problem for the environment, not for the
health of humans.
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Question 3 (a)

Most scored either 2 marks or zero, with a small number scoring 1 mark.

3 This question is about alcohols.
Ethanol can be manufactured using two different methods.
+ hydration of ethene
- fermentation of glucose

This is the equation for hydration.
C;H4 + H;O = C]HsoH

(a) Complete the equation for fermentation.
(2)

ol i A CL\*:;O“ oo W0

AN

~ < ResultsPlus

/'--.. Examiner Comments

Unfortunately, this did not score as they thought water was produced
rather than carbon dioxide.

" 4 \ ResultsPlus
\

| Examiner Tip
It would not be possible to balance this equation if water was one of
the products.
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3 This question is about alcohols.
Ethanol can be manufactured using two different methods.
« hydration of ethene
» fermentation of glucose

This is the equation for hydration.
CH, + H,0 —» C,H;OH
(a) Complete the equation for fermentation,
G urre- eirans) cobon iovide (21

N\

ﬂ ResultsPlus
Examiner Comments

The products were correct, but the second mark was lost, as they failed
to balance the equation.

C V ResultsPlus
\/

| Examiner Tip
When writing a chemical equation, it must be balanced.
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3 This question is about alcohols.
Ethanol can be manufactured using two different methods.
+ hydration of ethene
« fermentation of glucose

This is the equation for hydration.
CH, + H,0 — CH:OH

(a) Complete the equation for fermentation.
(2)

N\

ﬂ ResultsPlus
Examiner Comments

A fully correct answer scoring both marks.

P
-
-

(T ResultsPlus

\_/ Examiner Tip

The formula for ethanol is given in the equation for hydration, so all
you need to remember to add is the carbon dioxide and to balance the
equation.
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Question 3 (b)(i)

This question gave a good range of marks, with almost half the candidates scoring all 3
marks.

(b) The table gives some information abﬁﬁt the two methods. |

ethene and steam aqueous glucose
puCseUoNC acid enzymes in yeast
300 20
6O -70 i
fast slow
pure impure

(i) Complete the table by giving the missing information.
(3)

ResultsPlus

Examiner Comments

A mark scheme answer scoring all 3 marks.

ResultsPlus

Examiner Tip
Learn the conditions stated in the specification, as they are often asked
for.
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(b) The table gives some information about the two methods.

ethene and steam aqueous glucose

$1) TCC\ enzymes in yeast

300 ?,5
60 -"0 1

fast slow

pure impure

() Complete the table by giving the missing information.
(3)

ResultsPlus

Examiner Comments

35 9Cis an acceptable temperature and the range of pressure is
correct, so 2 marks can be awarded.

-

q‘& ResultsPlus

Examiner Tip

A common mistake was to give an incorrect catalyst. Silica and alumina
were often seen as there was confusion with cracking. Another
common mistake was to refer to potassium dichromate, which is not a
catalyst. It is an oxidising agent.
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Question 3 (b)(ii)

This question discriminated well giving a good range of marks, with most scoring 2 or 3
marks.

(i) Explain one advantage and one disadvantage of using fermentation rather
than hydration to produce ethanol.

You should use information from the table to help your answer.
(4)

advantage

 fFevomentation. can  be  dowve.. ... otne

................... lowen  Temperatuve  thau. . hydeaton ...

disadvantage

Sy,

AdSnBloro. procer. and. ...

m—@vamﬁzmpmeee/ﬁm.mf

.-""P-:

N &{ ResultsPlus
/--.. Examiner Comments

This candidate stated that it was done at a lower temperature, which
scored the first marking point and that it was a slow process, which
scored the third marking point. However, no explanation of either an
advantage or disadvantage was given which limited them to 2 marks.

"V ResultsPlus
\

| Examiner Tip
When an explanation is required, they need to give a reason why there
is an advantage and a disadvantage.
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(i) Explain one advantage and one disadvantage of using fermentation rather

than hydration to produce ethanol.

You should use information from the table to help your answer.

(4)
advantage
!'Lt‘f_cvutf,s ..................... [ csatm{raao_smttarah
obtmapeeature o ondl. @ usmr.tﬁrtatmr&oi
disadvantage

......... a h.t.‘]uﬂtbﬂl&m;ﬂnﬂlprﬂm&d

......... ( Ealmqaweh,

e ommeans. b n:c.t.c!.&..............dfm:.t.h-e.x..
‘b&hluﬂmnrnhmc ..................

AN

%{ ResultsPlus
Examiner Comments

answer which scored all 4 marks.

The candidate stated that less energy was required as high
temperature and pressure was not required, and the ethanol was
impure as it needed further processing. This was a clear concise

"’V f ResultsPlus
\/

) Examiner Tip

information from the table to help your answer.

Make sure you state an advantage and a disadvantage, then explain
why there is an advantage and a disadvantage. As stated, use
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Question 3 (c)
This question discriminated well and gave a range of marks. Stating that anaerobic

conditions were needed to produce ethanol was the more popular alternative to answer the
qguestion.

(c) Explain why fermentation needs to occur in the absence of air.

(2)
muad'\r"i;-. ......... ﬁ:.nﬂ_s_em%u. ....... e o
............. an\ucﬁalr‘*’ﬂc}ﬁwl‘w\ '50 g‘”‘f"‘ﬁi‘?’%ﬂﬁ"—ﬂmﬂw}m
W :{ﬂg.ﬁ*: ............ comed... P roduce...... e}}hm\m .......... presenct....® S S -
.............. ﬂﬁa&ﬁf\-

ﬁ/ { ResultsPlus
/--._ Examiner Comments

This is the first alternative on the mark scheme and is a clear answer
which gains both marks.

’ V \ ResultsPlus
\

| Examiner Tip

Make sure you explain why fermentation needs to occur in the
absence of air.
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(c) Explain why fermentation needs to occur in the absence of air.
(2)

.-""'d---lI

N { ResultsPlus
/---.. Examiner Comments

The first mark is allowed for oxygen from air will react with alcohol.
However, the second mark is not awarded as stating carboxylic acid is
formed is too vague. It needs to be ethanoic acid or vinegar.

@4\ ResultsPuss
<\

) Examiner Tip
A carboxylic acid could be any acid and only ethanoic acid can form
when oxygen reacts with ethanol.
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(c) Explain why fermentation needs to occur in the absence of air.
' (2)

L XRANEVRORON e 0 NOEDN. WA ONDREOWIC..... LonRnor
DREOEAN.... .11 w0 PIDUCRA. 1N OioionC. Conditions exnan)

ooud mkmm%mtmwm@ ..... L6 (e
W OxOOReN

N\

ig ResultsPlus
Examiner Comments

This is a clear explanation as to why fermentation needs to occur in
the absence of air, and both marks can be awarded.

@ ResultsPlus

Examiner Tip
As there are two alternatives, choose the one you are most familiar
with.
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Question 3 (d)(i)
This question was well answered with most candidates scoring all 3 marks.
(d) Propanol has this percentage composition by mass.
C = 60.0% H=133% 0=26.7%

() Show by calculation that the empirical formula of propanol is C;HO.

Elewvenh e H O 3
M 60 123 267
Av 12 \ 6
Moley 6o (33 267
=1 ) e
=$ 13:3 | 6681S
Fptkidie -——-S- 1223 |-66¢
[ 6L €1 i O Rl
g ("6681Y r66€7s fCE’H"D
= 2 .O[q 75, ]
2, 4 l

a\___

ig ResultsPlus
Examiner Comments

This was a very well-constructed answer showing all the steps in the
calculation and 3 marks were awarded.

T\ ResultsPlus
\_) Examiner Tip

Making a table like this is a good way to show all the steps in the
calculation.
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(d) Propanol has this percentage composition by mass.
C=60.0% H=133% 0=26.7%

(i) Show by calculation that the empirical formula of propanol is C;H;O.

3
6:60.0 W= 33 0= 26-% )
o tgv \ T4
G2 Hz 133 = 1-6
—%‘-:3“-16 1«6 2;_‘3"-5 6 = |
+Ca Hg O
_—
) ’\_-.

ﬂ ResultsPlus
Examiner Comments

This answer scored 2 marks. A mark was lost due to incorrect
rounding.

)\ ResultsPlus
\_/' Examiner Tip

If you round your answer, make sure you round it correctly. 1.67 or 1.7
would be acceptable answers, but not 1.6 or 1.66.

(.
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(d) Propanol has this percentage composition by mass.
C=60.0% H=133% 0=26.7%

(i) Show by calculation that the empirical formula of propanol is C;H.O.

e H 0

50% 13,370 26.4%

g%, Ty #eeeas 203

5 5 166335

3 8 1

- J\ -
iﬁ ResultsPlus
Examiner Comments

This candidate scored the first 2 marks, but did not divide by the
smallest number, so lost the third marking point.

(3)

Pl

- V ResultsPlus
D

| Examiner Tip
As this is a 'show by calculation’, all steps must be shown to gain all
3 marks.
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(d) Propanol has this percentage composition by mass.
C =60.0% H=13.3% 0=26.7%

(i) Show by calculation that the empirical formula of propanol is C;HgO.

d H O
172 . 10 ¢ 4 8’

(3)

66.0 A% 3 00 1°3 "
A A0 0 1 16 30

ﬂ ResultsPlus
Examiner Comments

This is a very confused answer. An upside-down calculation
automatically scores zero. The candidate also did another upside-down
calculation using atomic numbers as well. Even if this was correct, it
would be a contradiction as it would be the list principle.

4\ ResultsPlus
\ Examiner Tip

Always remember to find a moles ratio by dividing the percentages by
the relative atomic masses.
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Question 3 (d)(ii)

This was well answered by the majority. Some lost a mark by not showing the bond between
the O and the H. Note that if a displayed formula is required, make sure you show all the

bonds.
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Question 4 (a)

The majority of candidates gave the correct answer of pipette. The other common incorrect
answer was measuring cylinder, which is not accurate enough for a titration.

Question 4 (b)

Many candidates gained either 1 or 2 marks. Most knew the acid was red and pink was also
allowed, but fewer knew yellow. A common error was to mention orange. This is the colour at
the end point and alkali is definitely yellow and acid red, not orange. A few confused
phenolphthalein with methyl orange and stated pink and colourless. Some thought the alkali
was blue or purple with confusion with universal indicator or litmus.

Question 4 (¢)

The majority gave the correct mark scheme answer. However, there was some confusion
about marking a cross on the tile and waiting for it to disappear. Some didn't mention the
colour at all and thought the tile was there to protect the bench if acid or alkali was spilled.

Question 4 (d)

The majority gave the correct answer that was to mix the solutions with a few also stating
that it was to speed up the reaction, which was also an allowable answer. Some referred to
ensuring the reaction was complete or referred to the colour at the end point, which was not
creditworthy.

Question 4 (e)

This was not particularly well answered with the majority not being specific enough. Many
just said that the results were close together, but did not give a quantitative value. Those who

gave the correct answer stated that they were 0.2 cm? apart. A fewer said they were

0.1 cm? apart, which was an allowable answer. Those who stated an incorrect value were out
of range, 0.5 was too far out and 0.01 could not be measured to that accuracy, so these
answers were not creditworthy.
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Question 4 (f)
This question was surprisingly well answered with the majority gaining all 3 marks.

(f) The student finds that 15.00 cm’ of sulfuric acid of concentration 0.180 mol /dm?*
neutralises 25.0cm’ of potassium hydroxide solution.

This is the equation for the reaction.
+ HzSOq, - K3504 + 2H.,0

Calculate the concentration of the potassium hydroxide solution. i N .

(OO

— QI Q__L"-?

- N e
e, WERT BT

concentration = ... (. & 71~ mol/dm’

| /
y ( ResultsPlus

/--.. Examiner Comments
This candidate multiplied 15 by 0.180, but unfortunately divided by 100
instead of 1000. They did not take into account the mole ratio and then
multiplied their first marking point by 25 instead of dividing by 0.025,

so no marks could be awarded.

’“ 'f ResultsPlus
\

| Examiner Tip

Always remember to convert cm> to dm?3 by dividing both volumes by
1000.
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(f) The student finds that 15.00cm’ of sulfuric acid of concentration 0.180 mol/dm’
neutralises 25.0cm’ of potassium hydroxide solution.

This is the equation for the reaction.
2KOH + H,50, — K5O, + 2H,0

Calculate the concentration of the potassium hydroxide solution.

(3)
MU zme sl 0:005x 0.fs = 00027 m(
0022 0,108
OO 35
concentration = ... 0 “’3 ............................... mol/dm?

\

.--""d---'I

¢ ﬁ{ ResultsPlus
/--.. Examiner Comments

This candidate found the moles of sulfuric acid, but unfortunately
ignored the equation and forgot to multiply the moles by 2. However,

they did divide their first marking point by 0.025 so the third marking
point was an error carried forward mark and could be awarded.

" V \ ResultsPlus
\

| Examiner Tip
Always remember to use the numbers in front of the formulae in the
equation and, in this example, multiply the moles by 2 to get the moles
of KOH.
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(f) The student finds that 15.00 cm® of sulfuric acid of concentration 0.180mol/ dm’

neutralises 25.0cm’ of potassium hydroxide solution.

This is the equation for the reaction.

2KOH + H,50, — K;50, + 2H;0

Calculate the concentration of the potassium hydroxide solution.

2504 —=> K250 T 2120

Z2KOH +

3 2
25(m Ko
O+ [QOm[fdﬂ 2

s w HzSO4 —=> 0 .01 KO 138P
- z'? KIOFS

d KO = Sig x1o™3

CONC —= S1Y4 X lcf_ O 206
010‘25

concentration = ...

(3)

S 5 [ W mol/dm’

N,

%Resultsﬂus
Examiner Comments

This is a fully correct answer scoring all 3 marks.

(\VJ ResultsPlus

) Examiner Tip

marks can still be awarded.

Writing the volumes and concentration under the equation is a good
way of ensuring that you use the correct data in the calculation. Always
show your working, as if you make a mistake error carried forward
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Question 4 (g)

The majority of candidates found this question very difficult, with only a small minority
scoring 1 or 2 marks.

(g) This is the ionic equation for the reaction between an acid and an alkali.
H'(ag) + OH(agq) — H,O(l)

Explain why the OH ion is a proton acceptor in this reaction.

e
b o109

tepgbs  Vith

ﬂ&*élj(;hwjfolmp whicl.. oreeh.
WY don. to Aom M, 0. KT jon

8 b single frotan... which O " Gccopts. .

-
\{/K ResultsPlus
Examiner Comments

This is a clear answer which scores both marks. They state that an H*

ion is a single proton and that OH" reacts with H* to form water, which
are mark scheme answers.

< ResultsPlus

| Examiner Tip
You need to explain why the H ion is a proton and that it reacts with
the OH" ion to gain the marks.
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(g) This is the ionic equation for the reaction between an acid and an alkali.
H'(aq) + OH(ag) — H,0(l)

Explain why the OH™ ion 15 a prc:ton acceptor in this reaétion

Y, = GL\\L... i se Sb-oc \»S
perDns ‘\'Ja x:@. QBO\?. sico .{—Qrmc L

(2)

M\

ﬂ ResultsPlus
Examiner Comments

There is no mention of an H* ion being a proton and just stating that

OH™ accepts protons is too close to the stem, which states it is a proton
acceptor, so no marks can be awarded.

CT\ ResultsPlus
\ Examiner Tip

Marks cannot be awarded for more or less repeating what is in the
stem of the question.
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Question 5 (a)

The majority gained 1 or 2 marks. Some seemed to misunderstand the question and as the
diagram was shown they discussed electrolysis rather than giving a test for copper(ll) ions.
Others added an incorrect reagent.

5 When copper(ll) sulfate solution is electrolysed, copper forms at the
negative electrode.

A student uses this apparatus to investigate the electrolysis of
copper(ll) sulfate solution.

power supply
\ + -

-

&
e

SO

negative electrode

positive electrode

copper(ll) sulfate solution

(@) Describe how the student could test a sample ?.f copper(ll) sulfate solution to
show that it contains copper(ll) ions. S

(2)
4= m&m&cgmxmmmz ...... 2" 1% s o I
*Q.’S*t -2QQRRC. CANIQNS . ose. NN, N .
=NV S N M\\NEWBMIQ)CQ_QQM

ﬂ ResultsPlus
Examiner Comments

This candidate correctly described a flame test and gained both marks.

< ResultsPlus

| Examiner Tip
Just stating use a flame test and giving the result is sufficient for the
marks. It is not necessary to discuss how to carry out a flame test.
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5 When copper(ll) sulfate solution is electrolysed, copper forms at the
negative electrode.

A student uses this apparatus to investigate the electrolysis of
copper(ll) sulfate solution.

power supply .\ SN

lamp

positive electrode negative electrode

copper(ll) sulfate solution

(a) Describe how the student could test a sample of copper(ll) sulfate solution to
show that it contains copper(ll) ions.

AN

ﬂﬂesuﬁsﬂm
Examiner Comments

This candidate correctly added sodium hydroxide, but they just stated

that the solution would go blue. This is not enough for the second

mark as the solution is already blue. They must state that a blue
precipitate was formed.

(A ResultsPlus

\ Examiner Tip

When describing a test for ions and adding a suitable reagent, make
sure that you state that a precipitate is formed. Just giving the colour is
not enough for the mark.
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5 When copper(ll) sulfate solution is electrolysed, copper forms at the
negative electrode.

A student uses this apparatus to inveétigate the electrolysis of
copper(ll) sulfate solution. '

power supply
\ + -

&

L

®/ lamp

negative electrode

positive electrode

copper(ll) sulfate solution

(a) Describe how the student could test a sample of copper(ll) sulfate solution to
show that it contains copper(ll) ions.
- | (2)

Ad@\wg’reﬂrvruafﬂ
Reswlb = At dowrns  Bwmye Mo Y\ue

No correct reagent was added, so no marks could be awarded. This
candidate confused a test to show that water was present, by adding
anhydrous copper(ll) sulfate.

#
-
et

s ResultsPlus
\,

| Examiner Tip
There was no point adding water to a solution of copper(ll) sulfate as
the solution was already blue. Make sure you read the question
carefully as it was clear that the copper(ll) sulfate was already in
solution and not an anhydrous white powder.
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Question 5 (b)

This question discriminated well giving a full range of marks with the majority scoring 2 or 3
marks.

(b) Describe how copper metal forms at the negative electrode,
(3)

S w875 WSS~ S NN, SN < = 1w, R SR ~ o S - = ST - S0 v N SN

R DRI ... SAREICODL.... SIORK R ONSD, . CRORA.....

..... EARSICOA S O COMPIEN S ol .. ROXel _She\. . 0. .
e, LSRR SOPRRL...... AR

AN

%{ ResultsPlus
Examiner Comments

This is a very clear concise answer which gained all 3 marks.

Ve \

"’V f ResultsPlus
\/

) Examiner Tip
There was no need to mention any other ions present in the solution
as you just needed to describe how the copper metal forms.
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(b) Describe how copper metal forms at the negative electrode.

Jhasa
......................... Cu" # positive cherge So it akract
\ro’/hahymhveﬂfﬁ‘of

o !
_Atilese reach'ie.

JAS /
y ( ResultsPlus

/--. Examiner Comments
This candidate gained the first 2 marks by stating that Cu%* was
attracted to the negative electrode, but failed to mention how it gained
electrons and formed copper atoms, so neither of the third and fourth

marking points could be awarded.

" V ResultsPlus
\\

| Examiner Tip
This question is a 3-mark answer, so three points must be mentioned
to gain the marks. You must state how the copper metal forms at the
negative electrode.
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(b) Describe how copper metal forms at the negative electrode.

(3)
CQFIM ................ :ﬂ.n ...................... Q*O'fLLMLLaJ‘.ﬁ..LQ?

.......... (2 21‘{1 ¢ - ?gngan,éﬁmac::ﬁﬁ&:

.-""P-:

¢ ﬁ{ ResultsPlus
/--.. Examiner Comments

The second marking point was awarded for the copper ion going to the
cathode. The first marking point was not awarded as it did not state

that the copper ion was positive and there was no mention of gaining
electrons or becoming a copper atom.

’“ V ResultsPlus
\

| Examiner Tip
There is no need to refer to hydrogen ions or to the reactivity of
copper as this is not relevant to the question.
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Question 5 (¢)

This question was poorly answered. Many candidates gave a correct colour, but failed to
state that it was a solid, coating, deposit or metal. Some thought it was blue, confusing it with
copper(ll) sulfate or copper(ll) hydroxide.

Question 5 (d)(i)

The majority described the correct test for oxygen. A few lost a mark for referring to a lit
splint, rather than a glowing splint and a small number of candidates gave a test for
hydrogen.

Question 5 (d)(ii)
This question was poorly answered with only a small minority gaining both marks.

(i) Complete the half-equation for the formation of oxygen at the
positive electrode.

(2)

p / ResultsPlus
/--.". Examiner Comments

This question gained 1 mark for showing that oxygen and electrons
were formed, but the other product should be 4H* not 2H,.

4\ ResultsPlus
\ Examiner Tip
Although the formulae were balanced, the charges were not. A half
equation cannot have 4 minuses on the right-hand side and no charge
on the left-hand side. The 4H" would cancel out the 4e” and on both
sides the charges would be balanced.
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(i) Complete the half-equation for the formation of oxygen at the

positive electrode.
(2)

2H,0 — H;_, R © S _— e

AN

% ResultsPlus
Examiner Comments

This question gained 0 marks as an oxygen atom is incorrect and the
equation was not balanced.

M4\ ResultsPlus

\_} Examiner Tip

Oxygen is always diatomic and a free oxygen atom does not exist.
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Question 5 (d)(iii)

More than half the candidates lost a mark here. All that was needed was to state that
electrons are lost. Many contradicted themselves by stating that oxygen or oxide ions lost
electrons, which was not the case, as water does not contain oxide ions. It is safer when
answering this type of question to just state that electrons are lost, as candidates often refer
to the wrong species which loses them the mark.
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Question 6 (a)(i)

Less than half of the candidates gave a correct answer. Those who gave the correct answer
usually stated sulfuric acid, rather than any other allowable answer. Common incorrect
answers included silica or alumina confusing it with cracking or potassium dichromate, which
is an oxidising agent, not a catalyst.

Question 6 (a)(ii)

Around half the candidates knew that it was a sweet, fruity or distinctive smell. Some gave
too vague answers such as pleasant smell, nice smell or strong smell. Very few mentioned an
oily layer. A significant minority stated that water was formed, which could not be detected
so could not be classified as an observation or distinctive smell.

Question 6 (a)(iii)

The majority gave the correct answer as methyl ethanoate, although a few lost marks for
incorrect spelling. A common incorrect answer was ethyl methanoate.
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Question 6 (b)

Most candidates found this question very difficult with only a small minority gaining all 3
marks. Many thought the C-H bond was broken or some just only wrote one bond down even
though the question clearly stated that two bonds were broken.

(b) The table shows the number of bonds in the reactants and the number of bonds
in the products.

(i) State which two bonds need to be broken in the reactants.

. . K o

(i) Explain why the enthalpy change in this reaction is approximately 0 kJ/mol.

(< | ¢—0 | (=0 | O—H
1 2 1 2
1 2 1 2
(1)

(2)

onumbes  9f  bonds . brendan 8. @amed b e
T TV ol e L T =0 = N = 1 o - S

¢ ResultsPlus

Examiner Comments

This candidate gave the correct two bonds so gained 1 mark, but
stating that the number of bonds broken equals the number of bonds
formed is not specific enough as it has to be the same bonds.

0\
4
l: ™

@) ResultsPlus

Examiner Tip

An explanation in (ii) is needed for 2 marks. Even if they just stated that
the same bonds were broken and formed, only 1 mark can be awarded
as there is no mention of the energy involved.
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(b) The table shows the number of bonds in the reactants and the number of bonds

in the products.
C—H —C c—0 =0
6 1 2 1
6 1 2 1

(i) State which two bonds need to be brbken in the reactants.
(1)

oAt =D B DAL

(iiy Explain why the enthalpy change in this reaction is approximately 0 kJ/mol.

(2)

ResultsPlus

Examiner Comments
1 mark was awarded for the correct bonds, but the statement relating

to energy is incorrect and there is no mention of the bonds being
broken and formed, so no more marks can be awarded.

4 \

@ ResultsPlus
Examiner Tip

Energy is needed to break the bonds, but it is not needed to create the
bonds as energy is released when bonds are formed.
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'W)ﬂnﬁbhshmhnunnb«ofbu\dsmmemm:ndﬂwnunmaofbmds
in the products.

C—H e c—0 C=0 O—H

6 1 2 1 2

6 1 2 1 2

(i) State which two bonds need to be broken in the reactants.

................

(ii) Explain why the enthalpy change in this reaction is approximately 0kJ/mol. .

.................... Bammmmmmmmmm

eNQiop. Amkan. M. $o._breod dae oonola. IS QueL. TR0 CORGY,....

....... ¥eroonect 1ahen. mokiag bonds 10 SmAve poduds:Se AW
entEnodpyy Change Vs O, (Total for Question 6 = 6 marks

ResultsPlus

Examiner Comments

This is a very clear answer and all 3 marks can be awarded.

@ ResultsPlus

Examiner Tip
Make sure you state that the same bonds are broken and formed and
that energy to break bonds equals energy released when bonds are
formed.
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Question 7 (a)

The majority of candidates scored the mark here, with many mentioning carbon monoxide

binding with haemoglobin.

7 Methane reacts with steam to form carbon monoxide and hydrogen.

This is the equation for the reaction.

CH4(g) + H,O(g) = CO(g) + 3H;(q) AH = +206 kJ/mol

(a) State why carbon monoxide is poisonous to humans.

N

N ﬁ{ ResultsPlus
/--.. Examiner Comments

This answer was too vague and did not score the mark.

’“ V \ ResultsPlus
\\

| Examiner Tip

haemoglobin to score the mark.

There must be some reference to reducing the capacity to carry
oxygen in the blood or reference to carbon monoxide binding with
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7 Methane reacts with steam to form carbon monoxide and hydrogen.

This is the equation for the reaction.
CHig) + H,0(g) = CO(g) + 3H.(g) AH = +206 kJ/mol

(a) State why carbon monoxide is poisonous to humans.
(1)

............. &dm#maéfﬂgaéﬁﬁmfﬁfn RORL...

N

ﬂ ResultsPlus
Examiner Comments

This was the preferred mark scheme answer which scored the mark.

C V ResultsPlus
\/

| Examiner Tip
This answer is stated in the specification, which is a good idea to learn
this response.
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Question 7 (b)

The majority of candidates gained the first marking point as they knew that the catalyst did
not affect the yield, but only the minority explained adequately why the yield was not
affected. A few thought that as the reaction speeded up that the yield would increase.

(b) Explain the effect, if any, on the yield of hydrogen at equilibrium when a nickel

catalyst is used.

(2)

Dt e e et on The pasen & eqddedem. IF

hittays et A reachan i path  diwdieny Ak oan

&&,N\f*’“\t"f\r\ua‘jt\bfﬁf}w&tﬁ}mwk"-\b*'*lml,hm&t,&

N { ResultsPlus
/'--.. Examiner Comments

This is a clear answer which gains both marks.

'f \ ResultsPlus
\

| Examiner Tip

point.

It is important to mention that the rates of forward and backward
reactions are increased equally in order to gain the second marking
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(b) Explain the effect, if any, on the yield of hydrogen at equilibrium when a nickel
catalyst is used.

(2)

N

¢ ﬁ{ ResultsPlus
/--.. Examiner Comments

This has gained the first marking point for stating that there is no
effect on the yield. There is a mention of increasing the rate by
lowering the activation energy, but there is no reference to the forward
and backward reactions being equal so the second marking point
cannot be awarded.

@4\ ResuitsPus
<\

) Examiner Tip
Stating that a catalyst increases the rate by lowering the activation
energy does not explain the effect of the yield.
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(b) Explain the effect, if any, on the yield of hydrogen at equilibrium when a nickel
catalyst is used.
(2)

.......... Y ‘.ne......xe,n\x'b“. %Qe.ﬂ&bu? ng '& \s@xma i ?tméum}f
N0\ 5\:;{\ ?Eﬁ\ﬁx----%\;} "\I.NQ

ﬂ ResultsPlus
Examiner Comments

This question refers to the idea of a catalyst speeding up the reaction,
but there is no reference to the yield or the equilibrium, so no marks
can be awarded.

(\Vi ResultsPlus

) Examiner Tip
Just referring to the rate of reaction is not creditworthy. The effect of
the yield needs to be explained to gain the marks.
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Question 7 (c)(i)

This question gave a range of marks with most scoring at least 1 mark for knowing that the
yield decreases.

(c) The reaction conditions for this reaction are a temperature of 700°C and a
pressure of 5 atmospheres.

() The temperature of the reaction mixture is reduced to 600°C, but the pressure
is kept at 5 atmospheres.

Explain the effgt_:t on the _y_ii_e_l_q of hydrogen at equilibrium.

% ResultsPlus
Examiner Comments

This is a clear concise answer which gains both marks.

) Examiner Tip
A detailed explanation is not required. Just stating that the yield
decreases as the reaction is endothermic is enough for both marks.

C V ResultsPlus
\/
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(c) The reaction conditions for this reaction are a temperature of 700°C and a
pressure of 5 atmospheres. -

(i) The temperature of the reaction mixture is reduced to 600°C, but the pressure
is kept at'5 atmospheres.

Explain the effect on the yield of hydrogen at equilibrium,
(2)

L Derwssing e temperatire v\l decrease . the e yisid

B DY ARG RA..... AN . quflfbm;m*»&*upﬂsﬂ-?mm'”
B S B G oW T S

AN

~ < ResultsPlus
/--.. Examiner Comments
This candidate gained 1 mark for stating that the yield decreases, but

there is no mention of the reaction being endothermic so the second
marking point cannot be awarded.

&4\ ResultsPlus
\\

) Examiner Tip
You need to discuss whether a reaction is endothermic or exothermic
to explain why the yield decreases. Note that the equation shows that
the reaction is endothermic, so use this data when answering the
guestion.
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(c) The reaction conditions for this reaction are a temperature of 700°C and a
pressure of 5 atmospheres,

() The temperature of the reaction mixture is reduced to 600°C, but the pressure
is kept at 5 atmospheres.

Explain the effect on the yield of hydrogen at equilibrium.
(2)

............ IﬁbamdacreasgHﬂchmperahhfe;;?-her

BBl b il Shi g ko ke ooy enda Vher
Aiceckion . an. Phrﬁm:‘aﬂ,f the. wighk.. So. . bhe

3;e|da%k34fa&mv9mldnprm.ﬁa-

N\

ﬂﬂesuﬁsﬂm
Examiner Comments

Unfortunately, the candidate knew that the forward reaction was
endothermic but they thought that the yield would increase, so no
marks could be awarded.

T\ ResultsPlus

\ Examiner Tip

If the temperature is reduced the equilibrium would shift to the
exothermic reaction, which is the backwards reaction and in this case
the equilibrium would move to the left and decrease the yield.
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Question 7 (c)(ii)

The majority scored at least 1 mark for stating that the yield increased, although many did
not refer to the numbers of moles so did not gain the second marking point.

(i) The pressure of the reaction mixture is reduced to 4 atmospheres, but the
temperature is kept at 700°C.

Explain the effect on the yield of hydrogen at equilibrium.
(2)

mmikﬁﬂm“b“h‘auﬂlbu*tﬂ

N ﬁ{ ResultsPlus
/'--.. Examiner Comments

Unfortunately, this candidate thought that the yield stayed the same
and so no marks were awarded.

CT4\ ResultsPlus

\\ Examiner Tip

The question needed to explain the effect on the yield at equilibrium
and although the reaction would be slower, this is not about the rate of

the reaction.
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(i) The pressure of the reaction mixture is reduced to 4 atmospheres, but the
temperature is kept at 700°C.

Explain the effect on the yield of hydrogen at equilibrium.

(2)
lren: _plessuce.. . decrenses Yaen b
NOYe {orwrw ____________________ reevchion . e aweld

dfh‘jafoof"‘ﬂ*cqu“t‘ofm"'*m\ \o AOCCRAST

ﬂ ResultsPlus
Examiner Comments

This candidate gained 1 mark for stating that the yield increases, but
there was no reference to the moles on each side of the equation so
the second marking point was not awarded.

e 3\

T4\ ResultsPlus
\,

| Examiner Tip
Reference to favouring the forward reaction is ignored. Stating that
there are more moles on the right-hand side is needed to explain why
the yield increases.
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(i) The pressure of the reaction mixture is reduced to 4 atmospheres, but the
temperature is kept at 700°C.

Explain the effect on the yield of hydrogen at equilibrium.
(2)

et hen... 0rers9r8.... 5. Aecreated. g libeiwon il

e SE A Ao ARe A it h e .melecw s L ahis

Aedhe cehdooside .. X se.  hydregen. gield. sl
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This is a clear answer which gains both marks.

@) ResultsPlus

Examiner Tip
Make sure you state which side has the most moles or molecules.
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Question 7 (d)

This question discriminated very well with an even range of all the five marks.
(d) Calculate the volume, in dm’, of methane gas at rtp needed to produce 6.6 tonnes
of hydrogen gas.
[at rtp, molar volume = 24dm® 1 tonne = 10°g]

Give your answer in standard form.

(4)
GS\E WO\ K24 S
Wiy BROY 2 JMOES 2 oS ket 3
Daad > el st NP
aatd g 5 l
re<

Ef =& OB TR AL oo
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VON 2 AN x4 &

T N0 o w24 = Qw’m

volume of methane = .. 2.64.X(Q."  dm’

.'\ -
ResultsPlus

Examiner Comments

This candidate showed their clear working and gave the correct answer
scoring all 4 marks.

e 3\

C V ResultsPlus
\K/

) Examiner Tip
Show each step clearly, so if you make a mistake error can be carried
forward.
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(d) Calculate the volume, in dm’, of methane gas at rtp needed to produce 6.6 tonnes

of hydrogen gas. :

[at rtp, molar volume = 24dm’ 1 tonne = 10°g]
Give your answer in standard form.

&
() - 6:6010"2 cprt

Py EH
ol

&
° E'(;x“:’ — ’2--1*'!0
.—"'-'_'_.-.__

1)
volume of methane = .. 52.¢ (0 . dm?

N { ResultsPlus
/‘--. Examiner Comments

This candidate did not gain the first marking point as there was no
division by 2, but gained the second marking point for dividing the 6.6
tonnes by 3 and the third marking point by multiplying their answer by
24. Unfortunately, they did not give the answer in the correct standard
form so the fourth mark was not awarded.

CT4\ ResultsPlus

\ Examiner Tip

Hydrogen, H> is diatomic so to find the moles, 6.6 tonnes needs to be
divided by 2. When writing your answer in standard form, there should

just be one number before the decimal point.
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(d) Calculate the volume, in dm?, of m;tll:gne gas at rtp needed to produce 6.6 tonnes
of hydrogen gas. '

[at rtp, molar volume = 24dm® 1 tonne = 10°g]

Give your answer in standard form.

()
w2 2udw
A<
L1500 wdl = X
(M

""S YIS00 x v = ‘\qnomm W e
Wass (1 b

wol
) ol s ¥
W

3
4,200,000 dw 2wl L11500

Q.9 MU‘

6
volume of methane = 3 >\0"  dm

N &{ ResultsPlus
/'--. Examiner Comments

This was quite a common answer. They divided the 6.6 tonnes by 16,

which was the relative molecular mass of methane, instead of dividing
by 2 and dividing by 3. They did, however, multiply their answer by 24

and gave their answer in standard form so two error carried forward
marks could be awarded.

'f \ ResultsPlus
\

) Examiner Tip
Note that there were 6.6 tonnes of hydrogen gas, so you need to find
the moles of hydrogen and divide by 3 to find the moles of methane
and then multiply by 24 to find the volume.
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Paper Summary

Based on their performance on this paper, candidates should:

Learn descriptions of chemical tests and conditions in the familiar reactions.

Practise writing and balancing equations and, when writing half equations, make sure the
charges are balanced.

Always show your working clearly in calculations as you will often be able to pick up error
carried forward marks.

Use the data provided in the questions to help your answers.

Read the questions carefully so as not to miss important points that will help you answer
the questions.

Do not waste time by repeating what is in the stem of the question as this will not be
creditworthy.
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-
boundaries.html
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