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Introduction

1SCO 2CH is the second Chemistry paper in the Combined Science Higher Tier suite. Some of
the earlier questions also appear in the 2CF Foundation Tier paper. The Combined Science
guestions are a subset of the 1TCHO 2H paper, comprising of six of the ten questions in that

paper.
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Question 1 (a)

The majority of candidates scored full marks for plotting at least 6 points correctly and
drawing a smooth line of best fit through the origin. Occasionally, marks were lost when
candidates drew ruler straight, dot to dot lines. Some very poor, sketchy lines and tramlines
were seen which made it very difficult to award marks. An occasional error was starting the
line of best fit at one minute, as opposed to the origin. Careless overshooting of the line of

best fit beyond 100cm?3 also lost some candidates marks.

1 A student used the apparatus shown in Figure 1 to investigate the reaction between
marble chips and dilute hydrochloric acid.

=z

bung gas syringe

20cm?’ dilute hydrochloric acid
10.0g marble chips

Figure 1
The student recorded the volume of gas every minute as shown in Figure 2.
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(a) On the grid, plot the results shown in Figure 2.
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y &{ ResultsPlus
/--.. Examiner Comments

The points in the main curve have been joined with a ruler - so the
mark for the curve is lost (although the plotting marks are still scored).
Note also that line C should extend to 6 minutes.

-

" \ ResultsPlus
\

| Examiner Tip

Draw best fit lines with a single, smooth curve. Do not use a ruler for a
curve.

\.
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1 Astudent used the apparatus shown in Figure 1 to investigate the reaction between
marble chips and dilute hydrochloric acid.

S5

bung gas syringe

20c¢m?® dilute hydrochloric acid
10.0g marble chips

Figure 1
The student recorded the volume of gas every minute as shown in Figure 2.

0 1 2 3 4 5 6

0 52 78 91 97 100 | 100

Figure 2
(a) On the grid, plot the results shown in Figure 2.
Draw a curve of best fit.
(3)
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Examiner Comments
The first part of the curve is good, but from 4.5-6 minutes it looks like a

second part has been joined on - this should be avoided and a single
curve is wanted. (Note also that curve C ends too low).
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Question 1 (b)(i)

Most candidates achieved this mark by calculating (91-78)/1. Some candidates noticed that
52/26 equalled 2 and 6/3 equalled 2, so they undertook 26/2 to achieve the correct answer of
13. However, a similar method also lead some candidates to doing 6x2 =12 which did not
score. Some tried to give the mean value of 12 and 13 (12.5). Occasionally, candidates
attempted to calculate the gradient of the line at 1 minute or 2 minutes but, unfortunately,
this was an incorrect method for a range of time. A few candidates achieved the answer of 13
but then went onto further process this, for example dividing by 60 (perhaps assuming the

units were cm3s'1). Candidates should be aware of looking out for the number of marks a
question is worth, so they can tailor their answer accordingly.

(b) Rate of reaction can be calculated using

volume of gas produced in 1 minute
a 1 minute

rate of reactlon =

Figure 3 shows the rates of reaction calculated from the results of this experiment.
The rate of reaction for the time interval 2 to 3 minutes is missing.

Oto1 Tto2 2to3 3to4 4105
minute minutes | minutes | minutes | minutes
52 26 VY 6 3
Figure 3
() Calculate the rate of reaction for the time interval 2 to 3 minutes.
(1)
e e e A
W o WS rate of reaction = 1.5 em’min™

AN

ﬂR&suﬁsﬂus
Examiner Comments

This candidate has spotted the pattern in the data, but this method will
not always work.
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(b) Rate of reaction can be calculated using

volume of gas produced in 1 minute
1 minute

rate of reaction =

Figure 3 shows the rates of reaction calculated from the results of this experiment.

The rate of reaction for the time interval 2 to 3 minutes is missing.

Oto1 1to2 2to3 3to4 4t05
minute minutes minutes minutes minutes
52 26 3 6 3
(i) Calculate the rate of reaction for the time interval 2 to 3 minutes.
13 (1)
g = TE&= 3 i
rate of reaction = ... s cm’min”
ResultsPlus

Examiner Comments

This is the correct method that will always work.
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Question 1 (b)(ii)

This question was not so well answered in general. Many candidates incorrectly stated the
reaction rate increased at the start. Luckily if candidates subsequently went on to say the rate
then decreased, they were allowed this error. Some candidates had the idea the rate was
decreasing and tried to prove this with figures and calculations, treating this like a ‘describe’
question, rather than ‘explain” and thus achieving the first marking point only. Some
candidates described how the volume of gas increased and levelled off, not relating this to
the rate of reaction and therefore not achieving marks. It was clear that many believed the
rate was increasing because the volume of gas was increasing. Occasionally, candidates
wrote about the rate increasing ‘less quickly’ over time so could not score. Some candidates
were able to recognise that the decrease in rate was due to one of the reactants being used
up and some were able to explain the rate in terms of the decrease in collision frequency.

However, few candidates scored both of these marking points. Vague language lost marks,
such as ‘less particles over time’ with no mention of reactant. A lot of candidates wrote about
marble chips dissolving as opposed to reacting. Some candidates got the answer completely
the wrong way round, writing about an increase in rate due to more frequent collisions,
suggesting they had learned an answer without really understanding the concepts. A few
candidates incorrectly linked rate to energy changes.

the marble chips in this experiment.

(3)
, Me experifm e é )
AJMmmoacgaimmamanmmmnm a0l 60

conbnuny T
Jhenetded . Gy 11 0m il Coyler. g4 on. LRALORN kAl RlOLe 0. MLLAAR.......
AL dhen. Jheux. M 0, XA ML G
?/em;ub{f Chlpr ) .
Ter et SR oA dhﬁwwmtmdmwoaqubﬂmmf

NG M. OO I L SINNRIER o i

N
\( / ResultsPlus

< Examiner Comments

This answer refers to the volume of gas produced and has no relevant
comment about the rate of reaction.
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(ii) State and explain what happens to the rate of reaction as the acid reacts with
the marble chips in this experiment.

{(3)
A\ -{fﬂ" IIIIIIIIIIII acicl fﬂh-:-\-u llllllllll ‘E{-"‘-t llllllllll "ﬂ'-\*- IIIIII QE
(EEAIEN LT T— dowa L MAQLE. e s | mAguiale
....... Clovgr  Msse  Meeen omsd e Do ..oMesy  Sumempod
....... RN - C-SIN 1.1e Lo W S

Examiner Comments

This answer scores all of the marks.

\. J

( N\
AT

Pl
T\ ResultsPlus
\_} Examiner Tip
It is better to say 'there are less frequent successful collisions' as this is
the fully accurate way to explain a drop in rate of reaction.
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Question 1 (c)

This question generated a real mix of responses and many excellent lines were seen.
Incorrect responses involved drawing a tangent and labelling this line C, alongside some
unusual vertical and horizontal lines. Some candidates were able to achieve a mark for a
steep line to the left of the original which sadly did not then level off. On a few occasions, no
attempt was made at drawing this second line. Occasional feathering of the line above

100cm made the decision to award the second mark difficult.

volume of 100 T - Y
gas in cm’

90 L
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70

50

30

2011

10

0 1 2 3 4 5 6
time in minutes

(@] Thestudemmputodu;é"éqnﬂmntusinngmevohImdmdmﬁnwﬂ NEU‘%! l?
ummﬁmuﬂednbsbmuuﬂﬁmxﬂgﬂﬂg&___ :

All other conditions remained the same.

The student found that the reaction with the smaller marble chips was faster to
start with but produced the same volume of gas.

Using this information, draw a line on the grid to show the results for the reaction
with the smaller marble chips.

Label this line ‘C’

ResultsPlus

Examiner Comments
Curve Cis correct - but care needs to be taken that it does not go over
100cm3,
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Question 2 (a)

The majority of candidates knew that Group 1 metals had one electron in their outer shell. A
common misconception was the need to ‘gain’ one electron which was incorrect. Some
candidates included physical and chemical properties of Group 1 elements, which were
ignored. Electron configurations alone were seen on occasion and ignored. Some candidates
wrote about the increase in reactivity down Group 1 due to the number of shells, indicating
they had not read the question carefully. Occasionally, candidates wrote about there being
one outer shell, as opposed to one electron in the outer shell.

2 Figure 4 shows some information about the group 1 metals.

lithium 3 7S

sodium 1 23

potassium 19 39

rubidium 37 85

caesium 55 133
Figure 4

(a) Explain, in terms of their electronic configurations, why these metals are placed in

group 1 of the periodic table.
(2)

ML\WW};SQMpt}"ﬂSSMM,thlmum
78 (A _n.,......gmup....l......b.e..c.a.»..me........

QN CORSHAM.all. O
.......... muﬁm ON\&. AL .. .. DUALASINGAL, mmj

................... ADOE. NONE . A RAUUAA TAAKRCAINL I

f

i( ResultsPlus
Examiner Comments

A correct answer.
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2 Figure 4 shows some information about the group 1 metals.

lithium 3 7 )
sodium N 23
potassium 19 39 20
rubidium 37 85
caesium 55 133

Figure 4

(a) Explain, in terms of their electronic configurations, why these metals are placed in
group 1 of the periodic table.
(2)

CRQACKINDE, e

. ResultsPlus

Examiner Comments

This does not score.

N J

)\ ResultsPlus

The question says 'in terms of their electronic configuration' so you
must use the electronic configuration to answer the question.
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Question 2 (c)

The majority of candidates scored full marks here. Occasionally, it was too difficult to discern
if the state symbol was g or s and a mark could not be awarded. The aqueous state symbol
was the most common error. Some blank responses were seen.

(c) The word equation for the reaction of potassium with bromine is

kll\ i\ |
Bl Bl

Add the missing state symbol and balance the equation for this reaction.
(2)

potassium + bromine — potassium bromide

KAL) + Brlg) — .. KBrs)

AN

ﬂ/ < ResultsPlus
/--.. Examiner Comments

Potassium is a group 1 metal, so must be a solid.

(c) The word equation for the reaction of potassium with bromine is i,
k=
potassium + bromine — potassium bromide 3 1
Add the missing state symbol and balance the equation for this reaction. 1 1
LK Hk i (2)
pebh 30 Bk s + Brig - 3K

AN

ﬁ( < ResultsPlus
/--.. Examiner Comments

There are different numbers of Br atoms on each side of the equation.
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Question 2 (d)(i)

Some candidates wrote excellent descriptions of isotopes in terms of proton and neutrons.
However, candidates must beware of saying ‘elements’ as isotopes are, of course, always the
same element. A lot of candidates mistook relative atomic mass for mass number. Some
candidates sadly negated their ‘different neutron’ marking point by stating ‘different
electrons’ as well. There were a lot of contradictions in candidates’ answers, for example
‘same atomic number, different protons’. Some candidates thought that an isotope was an
ion and gave a definition in terms of atoms gaining or losing electrons. It was surprisingly
unusual to see the phrase ‘atoms of the same element'.

(d) A sample of potassium contains three isotopes, potassium-39, potassium-40 and
potassium-41.

(i) Explain the meaning of the term isotopes.

N
\( { ResultsPlus

Examiner Comments

Fully correct answer.
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(d) A sample of potassium contains three isotopes, potassium-39, potassium-40 and
potassium-41.

(i) Explain the meaning of the term isotopes.

_ ResultsPlus

Examiner Comments

Candidates should learn basic definitions of simple concepts such as
isotopes.
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Question 2 (d)(ii)

This question was answered quite well on the whole. Most candidates showed their working
and therefore 39 on the answer line was acceptable. Candidates who guessed at 39 alone did
not score any marks. Common misconceptions were dividing by 120 (the sum of 39, 40 and
41) rather than 100, or dividing by 3 (the number of isotopes). If errors, such as writing 0.08
rather than 0.008, are made, marks can subsequently be awarded as long as working is clear.
Some candidates tried to answer this like an empirical formula question and did not score
any marks. Some marks were lost due to rounding errors (e.g. 36.36 from 36.3675).

(i) This sample of potassium contains
93.25% potassium-39
0.02% potassium-40
6.73% potassium-41

Calculate the relative atomic mass of this sample of potassium.
(2)

‘“13 A X394 0 00 SXFoF €12 xdl
= s é 367‘5—“‘6 O.008 4 2.72.593..
- 39134

/
relative atomic mass = 'P¢39

\( / ResultsPlus

Exa miner Comments

This candidate scores both marks and has clearly shown their working.
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(i) This sample of potassium contains
93.25% potassium-39
0.02% potassium-40
6.73% potassium-41

Calculate the relative atomic mass of this sample of potassium.
(2)

|||||||||||||||||||

‘to 0.0k |
"’l | =613 *__&_?_1_%_ relative atomic mass = ... Z{Jaé 5 i —
2000k -S|  (Total for Question 2 = 9 marks)

a\_

% ResultsPlus
Examiner Comments

Percentages incorrectly calculated by division not multiplication.

A
K"‘-'.

\ ResultsPlus
\_} Examiner Tip
Always check that your answers make sense - a mean of a sample with
values 39, 40 and 41 must be between 39 and 41.
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Question 3 (b)

This question lead to a huge range of responses. Many candidates drew the bonding for an
HS molecule, not reading the formula carefully in the question. For some candidates, it was
clear they understood what to do, but sloppy diagrams where electrons were outside the
overlap of shells could not score. Some ionic bonding diagrams and double covalent bonds
were seen. A lot of candidates wasted time by drawing inner shells, ignoring the instructions
in the question. Some candidates understood that there had to be a bonding pair of
electrons between the atoms to score one mark, but then drew an incorrect number of
electrons for the remainder of the structure. Some candidates drew multiple, different
answers so it was impossible to award a mark. A lot of diagrams were seen where three
circles all overlapped. Another common mistake was drawing one giant atom with an
inordinate amount of electrons and H5S written in the middle.

(b) 1t is thought that small quantities of hydrogen sulfide, H,S, were also in the Earth's
early atmosphere,

Draw the dot and cross diagram for a molecule of hydrogen sulfide.

Show outer electrons only.
(2)

™,

p / ResultsPlus
/--.'; Examiner Comments

The formula for the molecule is in the question, so two H atoms are
needed.
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(b) Itis thought that small quantities of hydrogen sulfide, H,S, were also in the Earth's
early atmosphere.

Draw the dot and cross diagram for a molecule of hydrogen sulfide.

Show outer electrons only.
(2)

W)

a\ o
ResultsPlus

Examiner Comments

A clearly drawn correct answer. The use of dots for H electrons and
crosses for S electrons makes it even clearer.

\. J
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Question 3 (c)

A lot of candidates did not score for this question as they wrote about fossil fuels burning
without mentioning impurities. A common misconception was that burning caused the
impurities themselves to be released. One mark was often awarded for either sulfur or sulfur
dioxide, much less often were both correctly mentioned. Language was sometimes vague,
with candidates writing about ‘sulfur’ reacting with the clouds, sulfur dioxide ‘mixing’ with the
clouds or just ‘pollutants’ in general. Many candidates thought the sulfur dioxide condenses
to form acid rain. Some candidates wrote about sulfur oxide. There were many responses
about nitrogen oxides being responsible for the acid rain, indicating candidate revision but
not applying it to the correct context. Some candidates thought carbon dioxide and carbon
monoxide were responsible. A lot of responses detailed the effects of acid rain which were
irrelevant and wasted time.

(c) Acid rain is caused by some pollutant gases present in the atmosphere.

Explain how impurities in fossil fuels can result in acid rain.
(3)

1B YeSWKS in o Yo becausSe. they awe impure. and
....pouwto,ct The fossit fuels howe theme Cudly chﬁnged
...... ound HUS. Means EOE wihen they reach. the. doud?
“the (ouds Wbk pour down aciclic ran. WALAS........

........ c oymde

I\

\( i{ ResultsPlus
/'--. Examiner Comments

This answer has not mentioned the sulfur impurities at all and does
not score.
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(c) Acid rain is caused by some pollutant gases present in the atmosphere.

Explain how impurities in fossil fuels can result in acid rain.
(3)

\HW\\@E*\EQ&AEUQE,lWSQkWQF\"P*-"‘sh'ﬁ's
00N SPEDISE . WD 2 RSl foel 13 Condensiane.

Comlpinect Qg
..... CEAR oSS SOAPAMCOUS it ISt aa . CoeclSaot b

|
DRGNS S O ch-m\n.pj A\ pecie . SEARh L NS LS

Cecod Ea\a P M—Hcdnn__ﬁa_‘%x*

/ ResultsPlus

Examiner Comments

This is an excellent answer scoring all 3 marks.
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Question 3 (d)(i)

Universal Indicator was a common response, pH meter and pH probe were less frequently
seen. Litmus paper was unfortunately a common response, or vague references to pH strips,
scales or machines. Sometimes two answers were given and one contradicted the other (e.g.
Ul and litmus). lodine was surprisingly common. Other laboratory apparatus, such as
measuring cylinders and pipettes were common and ignored.

(d) A student investigates the effect of acid rain on cress plants.

The student uses this method.
step 1 grow 20 cress plants in each of two dishes, A and B

step 2 water the cress plants in dish A with 10cm? of dilute hydrochloric acid
with a pH of 2

step 3 water the cress plants in dish B with 10cm’ of pure water with a pH of 7
step 4 repeat steps 2 and 3 every day for one week

step 5 count how many plants are still alive after one week.

(i) State what piece of equipment the student could use to measure the pH of
each liquid.

(1)

N { ResultsPlus
/---.. Examiner Comments

A specific indicator is required to answer the question - Universal
Indicator.
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Question 3 (d)(ii)

Many candidates focused on improvements for reliability such as carrying out repeats, using
more cress plants and comparing results with peers, rather than concentrating on improving
validity. The length of time the cress plants were left was mentioned often. Some candidates
had the idea of controlling variables, but were not then able to explain why this was
important for the second mark. The most common way of achieving two marks was using a
higher pH, more similar to that of acid rain. Unfortunately, some candidates wrote about
using a ‘stronger acid’ instead. The use of sulfuric acid or rainwater was rare. The use of a
wider range of pHs was common for one mark but, again, often with no further explanation.

(ii) Explain one improvement that the student could make to the method to
make the results more valid.
(2)

\( t{ ResultsPlus
/'--.. Examiner Comments

This candidate has the idea that to investigate acid rain, the correct
acid should be used.

(i) Explain one improvement that the student could make to the method to
make the results more valid.

(2)

_____________________________________ wb{*ocm}(of a
___________________________________ o L oangmoleed oo

..--*'I;\ -
\/ &{ ResultsPlus
/'--. Examiner Comments

This would not make the results more valid.

GCSE Combined Science 1SC0 2CH 24



(i) Explain one improvement that the student could make to the method to
make the results more valid.

le& &LD “dlﬂ 151\%" ‘die BmL. Laon.

.................................. mH.- m&v Sl j e Seme ammpar...

(2)

|||||||||||||||||||||||||||||||||

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

b!%& ENTENON Gl O3, V"

% ResultsPlus
Examiner Comments

The same amount of sunlight or same temperature are good ideas.

-
—
.r" “\_HI

\) \ ResultsPlus

Examiner Tip
For both marks, the answer should explain why controlling conditions
is useful.
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Question 4 (a)(ii)

One mark was frequently achieved for the use of goggles as a precaution. However, this was
usually incorrectly linked to chlorine, rather than corrosive HCl. When candidates did achieve
a mark for chlorine being toxic, this was often unfortunately linked to a mask as a precaution,
as opposed to a fume cupboard. It was surprising how little candidates mentioned the use of
a fume cupboard and it suggested perhaps they have not observed their use in practical
lessons. Occasionally, a ‘closed environment’ or ‘gas chamber’ was given in its place. Marks
were often lost for vague language, such as dangerous, deadly or harmful. Careful disposal of
reactants was rarely seen. Some candidates confused the oxidising hazard symbol for
flammable and gave precautions involving fire safety. General safety advice, such as tucking
bags under tables and tying hair back was occasionally seen.

(i) Explain one precaution that should be taken when preparing the sample of
chlorine gas.

(2)

precaution

.................... S 91V a0 =T U 7V 5 oY

reason

\.

Y / ResultsPlus
/--.E Examiner Comments

The hazard symbol for chlorine is oxidising, not flammable.
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(i) Explain one precaution that should be taken when preparing the sample of
chlorine gas. -

precaution Weost )

H“"'\c.[/slmua.,au.} ..................
reason

C.['slnnmgm4.§E051Lf°rhuwukut;‘mm

. '{Vf%ﬂdf.ﬁj&.:‘.ﬂ,, ...............................

N\

iﬁ ResultsPlus
Examiner Comments

Using gloves is not a suitable precaution for a gas.

(i) Explain one precaution that should be taken when preparing the sample of
chlorine gas.

(2)
precaution

...... \Aleow kﬁumak

I\

i( ResultsPlus
Examiner Comments

For toxic gases, a fume cupboard must be used.
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Question 4 (b)

The transport of incorrect substances such as potassium manganate was frequent and
occasionally the direction of travel was incorrect. Preventing the gas escaping was common,
but not quite informative enough to award a mark. There were a lot of cases of misnaming
the glassware, referring to the conical flask as a beaker, and to the gas jar as a test tube.
Quite a few candidates thought the delivery tube was a condenser. ‘Collect the gas’ was
common, as was ‘deliver the gas to the litmus paper’ which didn't fit the diagram provided.

(b) State the purpose of the delivery tube.

(1}
Tpgw‘fcxx)ﬁ-&.c}\[&dmg"iggrl-
\( / ResultsPlus
Examiner Comments
This answer does not say to where the chlorine gas is directed by the
delivery tube.
(b) State the purpose of the delivery tube.

(1)

\“*‘DMQQPJQFWVLQ&- ______ 'd(—(,

E..m..mf“.th

\/ / ResultsPlus

Examiner Comments

The delivery tube is not a condenser.
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(b) State the purpose of the delivery tube.
(1)

A U T R P P e

NG St prdocad dalerne I S

a\ o
ResultsPlus

Examiner Comments

The answer has used the diagram to see where the chlorine is
directed.
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Question 4 (c)

A pleasing number of candidates wrote about the test for chlorine and the bleaching of the
litmus paper for two marks. Some candidates thought the litmus paper was there to test the
pH and others thought it was there to prevent the chlorine escaping (as opposed to
detection).

(¢} Suggest w“)}'déh-np blue litmus is placed at the top of the gas jar.
; (2)

......... b0 ol M&M&ﬂmmme B 7.2 < U A

.......................... AR OVBGUEIN ..o

%{ ResultsPlus
Examiner Comments

The full result for the test for chlorine is given.

(c) Suggest why damp blue litmus is placed at the top of the gas jar.
(2)

0 Can. YRABICE.... M@\’LfJ?Ms%%\q’

A

ﬂ ResultsPlus
Examiner Comments

The litmus paper is to detect chlorine, not to measure pH.
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Question 4 (d)

Some candidates constructed formulae to suit the balancing, rather than writing the correct
formulae first and balancing later. Cl was a common error, as was KCl,. Candidates who
wrote the correct formulae on each side of the arrow were able to achieve two marks, which
may be a lesson for future candidates if they find balancing difficult.

(d) In the reaction, potassium manganate(VIl), KMnQO,, reacts with hydrochloric acid
to form manganese chloride, MnCl,, potassium chloride, chlorine and water.

Write the balanced equation for the reaction.
(3)

.-""P-:

¢ ﬁ{ ResultsPlus
/--.. Examiner Comments

The best candidates on this question designed to be difficult, scored all
the marks.

@4\ ResuitsPus
<\

) Examiner Tip

There is no need to give state symbols unless you are asked for them.

(d) In the reaction, potassium manganate(VIl), KMnO,, reacts with hydrochloric acid
to form manganese chloride, MnCl;, potassium chloride, chlorine and water.

Write the balanced equation for the reaction.
m (3)
RMnOH“’EHCL'_)MnCIz'fk(LQ_ ..... +2CL ..... +Z HZO ................................

N

) &{ ResultsPlus
/--._ Examiner Comments

These formulae errors were not uncommon.
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Question 5 (b)(ii)

This was a poorly answered question. Candidates frequently wrote ‘it takes more energy to
break bonds than to make bonds’ which scored 0. Candidates who separated their answer
into short sentences achieved the most marks, for example ‘Breaking bonds is endothermic.
Making bonds is exothermic. More energy was given out than taken in.’ (2 marks). Candidates
who tried to write the concepts all in one sentence often contradicted themselves, for
example ‘it took more energy to break bonds which was endothermic than it takes to make
bonds'. Although some correct chemistry is given, the taking in of energy to make bonds
contradicts the process being exothermic. Many candidates only described the energy level
diagram and wrote about the ‘reactants or products needing more energy'.

(i) Describe what the reaction profile shows about the energy involved in
bond breaking and bond making in this reaction.
(2)

ka@/w/{%wcﬁ’:iﬁme«m%fng; ............................

rM;?ﬂm%Lfm ,ﬁzw.e,/ﬁs Cj’Jz
va’-‘&ﬁ?'-\-'ﬁﬂoufffxﬂﬂéfﬁ;c : ;&é&r”éf

#ﬁdﬁsfﬂe{ju]isﬁﬁm _____ o .

AN
\( { ResultsPlus
/'--.. Examiner Comments

The first part of the answer is not relevant. It then describes bond
formation correctly, but unfortunately not bond breaking.
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(i) Describe what the reaction profile shows about the energy involved in
bond breaking and bond making in this reaction.

(2)
MW enerad .. ceguived... do.. MOME K beeAr . S
. Y SN * N0, SONE SN V2 T 7 S oW =1 o8 oS 317 SN o . .= SO

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

% ResultsPlus

Examiner Comments

Unfortunately, this answer says energy is required to make and to
break bonds.
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Question 5 (b)(iii)

The question was answered very well on the whole, with a lot of candidates achieving full
marks for - 76 or 3 marks for 76 (the subtraction being done the wrong way round). Many
marks were able to be given for other single errors as long as the working was clear. The
energy needed to break the bonds (2252) was very common, but there were more errors
with the energy released (some candidates were unsure whether to multiply 388 by three or
two...or both!). 1088 was a very common answer too.

(iii) Figure 9 shows the energies of some bonds.

Na= 944

H—H 436

H—N 388

Figure 9

The equation for the reaction between nitrogen and hydrogen to form
ammonia is

H _H
N=N + 3H—H — 2 ’|"

H

Calculate the energy change, in kJmol™, for this reaction.

Reackandg bodudds
(WNsN=a¢4 o HeN X3 338X Ba

BB -W-A309 |64 x2-2328) A6k
o T S e AP——

SR 1o 1 = o IO - -
energy change = ...~ &, kJmol™

(4)

a\__

ig ResultsPlus
Examiner Comments

Correct answer with very clearly shown working.
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(iii) Figure 9 shows the energies of some bonds.

N==N 944
H—H 436
H—N 388
Figure 9
The equation for the reaction between nitrogen and hydrogen to form
ammonia is
H. _-H
N=N + 3H—H - 2 |
H
Calculate the energy change, in k)mol™, for this reaction. :
"_""'_ (4)
aub...* (\7; x u36 ) .t 2(3—*2:52’) ....................................
Aah..* 1508 S ) B0K. .
2252 —> 2328 .
232% - ZZS@ ___________________ 5N
energy change = ............. F o kJmol™

ResultsPlus

Examiner Comments

The two energy values are correct, but have been subtracted the
wrong way round.
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Question 5 (c)

A lot of candidates understood that the reason for the difference in boiling point was that
more energy was needed to break the attractions in silicon dioxide than ammonia. However,
this was often linked to the wrong bonding. Many candidates wrote about covalent bonding
being broken in ammonia or conversely intermolecular forces being broken in silicon dioxide.
Contradictions were frequent e.g. giant covalent structure in silicon dioxide with strong
intermolecular forces. Some candidates wrote about reactivity of the two compounds, trying
to relate their boiling points to numbers of shells and abilities to lose or gain electrons. Vague
language lost marks, such as ‘more temperature needed to break ammonia’ with no mention
of energy or forces. Often candidates wrote that it was harder/easier to break bonds, again
without mention of energy. Some candidates thought that the boiling points were an average
of all the different atoms in a molecules, writing statements such as ‘nitrogen has a low
boiling point and so does hydrogen, so ammonia is low'.

(c) Ammonia, NH;, and silicon dioxide, SIO,, are both compounds that are made of
two non-metallic elements.

Ammonia has a boiling point of -33°C.
Silicon dioxide has a boiling point of 2230°C.

Explain why the bolling points of ammonia and silicon dioxide are so different.
(3)

............................................ 0 QO of Dilaon dioxide 1S %o lnid

s 0N (001 boak and

__ ome lakhice, wnith havevery
_______________________________________________________ AraS g0 QA

N &{ ResultsPlus
/'--. Examiner Comments

No credit here.
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@Tﬁ‘r

(c) Ammonla,@, and silicon dioxide @ re both compounds that are made of
two non-métallic elements.

oW
Ammonia has a boiling point of@ t high
Silicon dioxide has a boiling point of 2230°C.

Explain why the boiling points of ammonia and silicon dioxide are so different.
(3)

- IDE inver ol Cadar @ XIS, 05arvacion. bon e, (osalent. .
.......... bond or kmmonta. @ CNT2) are ealS S0 (ess enacqy. .

(oW

hmedeﬁmmbfm ..... Hio ocCes . TNe. MY YmnoSe CAMCL..........

Mba\\;na?am\‘hne,edﬂdmhmqk.rmserom-\ :

iﬁ ResultsPlus
Examiner Comments

Confusion is common between covalent bonds and intermolecular
forces.
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(¢) Ammonia, NH,, and silicon dioxide, SiO,, are both compounds that are made of
two non-metallic elements.

Ammonia has a boiling point of -33°C.
Silicon dioxide has a boiling point of 2230°C,

Explain why the boiling points of ammonia and silicon dioxide are so different.

wesvnt  co ik bns. wesk
msrwa\w\y':mwu‘mdnrqmmilﬂlgww:hMmmaw,w*k

,,,,, Phodss b s low Dolng ot . 'l-{«;wm,sﬂ|mndiwrquu;,&mt

. ResultsPlus

Examiner Comments

It's a pity that poor use of terms mars this answer.
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Question 6 (a)(ii)

This was poorly answered, with most candidates repeating the information given in the
qguestion only, e.g. 'viscosity increases down the column’ with no explanation. 1 mark was
occasionally awarded for the length of hydrocarbon chain, but rarely for the strength of the
intermolecular forces and almost never full marks for both. Some candidates wrote in detail
about the pattern in boiling point down the column, rather than viscosity. Some vague
language lost candidates marks, such as ‘bigger bonds’ down the column.
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Question 6 (b)

This question generated a mixture of responses, with all possible marks being awarded.
Sadly, C4Hg and C4gH>> were frequently seen alone and therefore were awarded a maximum

of two marks due to lack of working. A good number of candidates simply added the two
formulae mentioned in the question to give C;H4g. Some candidates gave the numerical

answer of 142 (from 86 + 56) as their final answer. However, a pleasing number deduced
C4Hg and CqgH», showing their working in a number of alternative ways and were able to

achieve full marks. Some candidates further processed Cq1gH»5 into an empirical formula
(C5H1qq).

(b) Hydrocarbon X was cracked to form one molecule of hexane, C;H,,, and
one molecule of alkene Y,

x—>QH14+Y

The relative formula mass of Y is 56.
The empirical formula of ¥ is CH,.

Deduce the molecular formula of hydrocarbon X.
Show your working.

(relative atomic masses: H=1.0,C=12)
(4)

I N O P

"i$&24]2
mikh&mmwmm

c;::—-'u

molecular formula of X = (,-.ﬁ“n

N
\( 2{ ResultsPlus

_‘/'--.. Examiner Comments

There is sufficient working here to follow the candidate's correct
method.
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(b) Hydrocarbon X was cracked to form one molecule of hexane, C¢H,,, and
one molecule of alkene Y.

X > CH, + Y

The relative formula mass of Y is 56.
The empirical formula of Y is CH,.

Deduce the molecular formula of hydrocarbon X.
Show your working.

(relative atomic masses: H = 1.0,C=12)
{4)

molecular formula of X = ..\ ﬂ,Hg

¢ ResultsPlus

Examiner Comments

The candidate has correctly deduced the formula of Y, but has not
gone on to find X.
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Question 6 (¢)

A good range of answers were seen here.
Answers could be very brief and to the point but still achieve full marks. For example:

‘An open hole allows oxygen to enter, leading to complete combustion which produces
carbon dioxide, a greenhouse gas. A closed hole limits the amount of oxygen that can enter,
leading to incomplete combustion which produces toxic carbon monoxide’.

A lot of unnecessary detail was frequently given about flame colours and temperature of the
flame. A lot of candidates did not consider the products of combustion and instead wrote
long answers about the effect of methane as a greenhouse gas. Many candidates believed an
open hole would lead to methane escaping and showed a lack of understanding about the
functionality of a Bunsen burner.

The most common 1 mark answer was awarded for oxygen entering when the hole is open.

Most answers that mentioned carbon monoxide went on to describe its toxicity and binding
to haemoglobin.
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*(c) Large quantities of methane are used as a fuel.
Figure 11 shows a Bunsen burner.

Methane can be used as fuel for the Bunsen burner.

chimney

air-hole

Figure 11

The air-hole on the chimney of the Bunsen burner can be opened and closed.

Explain the effect of opening and closing the air-hole of the Bunsen burner on the
products of combustion of methane and the harm that using large quantities of
methane as a fuel can cause.

(6)

e O NOK. OF. €. DUNSEN. pumer...con.. o2 opendal..in.. Oraer 0. K OGN ...

COMPIEAL_COMOMSHON.. TER0ES cOroon. AHOFICE.. ANOL AREX, % OMO. (BIEASES..........
O NUQL. AMOUNT. OF 20€1Qy-. 1 1€ 0ir-Ote 1S 1not opened tnen e win
e InSuERient. Supply... OfF. OKYQeN. . Which. VESUS .. I0COMPIELE oMDUSHON -
(COMPIEE. COMDUSHON. (¢IF0SES. COroon. . onOxidle... cndl. soot wiith..can. e...........

WSING.. \arge. quantrigs. of methant. oS el oon. COUSe INCOMMEIL. combuson
0S..¥Ere. wn0u).not...0e.. nouQgh.. OXNGEN. WK (esurtS. 1. iIComplete. ...
conouskion. ocing. 0. e, eIL0Se.. o8 narmel. GOSES.. Such. 0. 0mon..........
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a\__

ig ResultsPlus
Examiner Comments

An excellent answer, well structured.

A
pdp)
T\ ResultsPlus
\_) Examiner Tip

Ensure you cover all aspects of a 6-mark question here, products when
air hole open, when closed and the harms.
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*(c) Large quantities of methane are used as a fuel.

Figure 11 shows a Bunsen burner.

Methane can be used as fuel for the Bunsen burner.

| et chimney

ir-hole
"

Figure 11

The air-hole on the chimney of the Bunsen burner can be opened and closed.

Explain the effect of opening and closing the air-hole of the Bunsen burner on the

products of combustion of methane and the harm that using large quantities of
methane as a fuel can cause.

(6)
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ResultsPlus

Examiner Comments

This answer shows very little scientific knowledge.
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Paper Summary

Based on their performance in this paper, candidates should:

e Write as clearly as they can, as legibility was an issue raised by some examiners.
Candidates should strive to use precise scientific language when describing phenomena.
Vague generalisations often lead to a loss of marks. Key ideas and terms should be
explicitly mentioned.

e Practise drawing best-fit curves with one smooth curve through all or most of the points

e Learn how to explain changes in rate of reaction over time in terms of particles and
collision frequency.

¢ Always show your working in calculations and ensure that you can correctly round
answers. Use past papers to practise the different types of calculation.

e Learn how to work out ionic formulae using the periodic table. The molecules for all gas
elements (except noble gases) are all diatomic.

e Practise carefully how to describe bonding in ionic and covalent substances - particularly
in simple covalent molecules.

e Consider how energy changes in reactions result from bond making and bond breaking.
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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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