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Introduction

This paper is slightly different this year, with a graph question that was not often tested and
two curves plotted rather than just one. However many candidates did surprisingly well in
this question with quite a few gaining all ten marks. Some of the three mark questions, which
were explanations, were not so well done and only the best candidates gained three marks.
The four mark question 7(b) was a question which had not been tested before. Only the very
best candidates gained all four marks, with the majority just gaining one or two marks.
Observations involving practical work were not particularly well done and many candidates
found the equations difficult. Many candidates lost marks drawing the energy diagram as
they did not use a ruler and the arrows were too short to be acceptable.
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Question 1 (a)(i)

A large majority of candidates gave sulfur as the answer. Oxygen was seen occasionally as
they were using the mass number rather than the atomic number.
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Question 1 (a)(ii)

A large majority of candidates gave beryllium as the answer. A few gave the atomic number
instead of the mass number and answered fluorine.
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Question 1 (a)(iii)

Most candidates gave boron, but aluminium was seen occasionally. Boron is in Period 2 and
aluminium is in Period 3.
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Question 1 (a)(iv)

A large majority of candidates gave the correct electronic configuration. A small number used
the mass number rather than the atomic number, so gave the incorrect electronic

configuration.
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Question 1 (b)

Many candidates gained three marks, but some answers lost marks by not mentioning the
outer shell, or that the electron was more easily lost, when mentioning sodium.

(b) Explain, in terms of electron configuration, why sodium is more reactive
than lithium.

Nuclens. swhich .mnems . That eleclons.. con...beu..

losth  onosce  eomil 7

'Y/iResuits?lus
Examiner Comments

but there is no mention of the weaker attraction between

do not allow electrons can be lost more easily.

Sodium has more electron shells than lithium is enough for one mark,

electron and the nucleus. As there is only one electron easily lost, we

the outer

\d

) Examiner Tip

gain the third mark.

Make sure you only refer to losing the single electron more easily, to
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(b) Explain, in terms of electron configuration, why sodium is more reactive
than lithium.

(3)

.................. ‘330('““ R e mm}-m..o \‘Hﬂm PO
ber o ember skl Hna.: w _________ Ll L

5}~fw }‘L n-»Juo Y. MA-L-'- maaj

IPMWM}%- ......................................................................
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?‘( ResultsPlus
Examiner Comments

Sodium has an extra shell gains the first marking point. The force of
attraction is weaker between the outer shell and the nucleus gains the
second marking point and the outer electron is more easily given away
is the third marking point.

A clear answer that gains all 3 points.
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Question 2 (a)(i)

The majority of candidates stated oxygen and water and gained both marks. Occasionally
hydrogen or carbon dioxide were seen which are not creditworthy.
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Question 2 (a)(ii)

Most candidates mentioned a barrier method. The most common answer was either painting
or galvanising. A few candidates mentioned sacrificial protection, which was not a barrier
method so was not creditworthy. Some candidates just mentioned coating which was
insufficient for the mark.
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Question 2 (b)

This is a sacrificial method not a barrier method. Some candidates lost the mark by not
connecting the more reactive metal to the iron.

(b) Explain how sacrificial protection prevents the rusting of iron.

(2)

- J:-\' ...... Ad....0N

.--II.\ ) f
S{ { ResultsPlus

/--.. Examiner Comments

This is a barrier method, not sacrificial protection. No more reactive
metal is mentioned and so no marks can be awarded.

- /

M\ ResultsPlus

\ Examiner Tip

As the previous question was a barrier method, it is not sensible to

suggest using a barrier method again, rather than explaining sacrificial
protection.
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(b) Explain how sacrificial protection prevents the rusting of iron.
_ gu' L et ACoclaa ruk-} e, pron

- ZWC IS Mmoe actie Hrown [ron

................................................ T arinang

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

It is true that zinc is more reactive than iron, but there is no coating or
connecting the zinc to the iron. The second marking point can be
awarded for stating that zinc is oxidised instead of iron.

2
-__/ |

/\Vj ResultsPlus

| Examiner Tip
In order to gain the first mark you have to state how the metal is
applied to the iron.
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(b) Explain how sacrificial protection prevents the rusting of jron.

(2)
I - Y 1&3&;.\......uf........z.m.c........c..mtmg ....... £ON..pe....ploced....oN... 10p...0f ... ANE.. LLON.....
S 20 1 X OO €SO o' Vs 1 =T ¢~ e ¥ T s LY OO Vs T WO € o 7o SRS o NN E s o of B & TAY o, B nzag!gm......uui.u ..........
B A o ol SOV WO ¥ oSN £ 12 o X & SRR . NN 5« o 1 SO

a\_ o
ResultsPlus

Examiner Comments
A layer of zinc coating can be placed on top of the iron for the first
mark and as water and oxygen will react with zinc instead of iron
explains the second mark.

-'/"’-' .\I

- lf" ResultsPlus
\;

| Examiner Tip
An explanation is required to gain the two marks.
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Question 3 (a)

The majority of candidates knew that bitumen was formed at the bottom of the fractionating
column, but sometimes with an unusual spelling, which was accepted if it was recognisable.
A fair number of candidates also mentioned refinery gases but note that just stating gases or
refinery oil is not enough to gain the first mark. Tar was sometimes mentioned but was
ignored.
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Question 3 (b)(i)

Aircraft fuel, plane fuel or jet fuel were all acceptable answers. Note that just mentioning
aircraft without mentioning fuel is not enough for the mark. Paraffin lamps or heaters were
ignored as kerosene is not used for safety reasons. Some candidates mentioned ship fuel,
which was incorrect and lost the mark as it was a list principle. Note, if there is one correct
answer and one incorrect answer no mark is awarded.
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Question 3 (b)(ii)

Many candidates knew that the crude oil is heated and passes into the fractionating column.
Fewer described how the kerosene condenses and removed from the column. Some
candidates lost marks for stating that the crude oil was heated in the fractionating column.

(i) Describe how kerosene can be obtained from crude oil.
(3)

Cm&gmﬂmsuq?&ﬁ.ie_&mnﬁ. ........ @Ldm‘*nm‘ﬂh‘hﬁ

crnde oil dses. adwn ik resces Me looilisy. poink o .

Lemsene ik condenses...and conlae. colecked oo ¢ ligna

y { ResultsPlus

I/--._ Examiner Comments

The crude oil is vaporised and fed into the fractionating column is
enough for two marks. It also states how kerosene condenses and is

collected, which is enough for the third mark.

(T ResultsPlus
\ Examiner Tip
Just stating that kerosene is obtained is not creditworthy as this is in

the stem of the question.
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(i) Describe how kerosene can be obtained from crude oil.

ouda o ©

iﬁ ResultsPlus
Examiner Comments

Heat up the crude oil and vaporise it is enough for the first mark, but
there is no mention of it entering the column or how kerosene is
removed or collected so no more marks awarded.

.l'f_.\l

\ \ ResultsPlus

Examiner Tip
Make sure you describe the three stages, heating the crude oil,
entering the vapour in the column and kerosene condenses and is
collected or removed.
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Question 3 (c)(i)

Silica or alumina were often referred to as the catalyst. A few candidates mentioned silicon,
which was not creditworthy and iron or phosphoric acid was seen occasionally. Temperatures

are less well known and candidates often referred to lower temperatures such as 300°C or
350°C rather than between 600°C and 700°C.
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Question 3 (c)(ii)

Candidates need to explain why catalytic cracking is useful, so some products need to be
mentioned to gain the marks. Many candidates just mentioned the supply and demand but
did not mention any of the products so this meant they only gained one mark. Just stating
short chain alkanes are more useful is not creditworthy as this is mentioned in the stem.

(i) Explain why catalytic cracking is useful. w
(3)

nan  leng  chan . hydrocarbons - Thid p betawse

aleing. ... prodiddl. . Lhid...chan... alkabel.. hat.. can be...

L]

il MO fOH DAL MO LB, Tl JEL .. AOH. LY. (ABHA ..
JOUMLL)...... Al elcs.,.... Nh......chhn k... el .ke.....
AAARE....... LAY CLS. ... JonG.Chain.. hydr olareons. 4. LoH......

Y MA Pan. SNurk... Ca@in... Mg Bl OLRIEM ...

- "\

N { ResultsPlus
/--._ Examiner Comments

This is a good answer as the candidate stated that there is a higher
demand for short chain hydrocarbons. They also stated that short
chain alkanes are used for petrol and that alkenes produced polymers,
so all three marks can be awarded.

CTA\ ResultsPlus
\ Examiner Tip
Make sure you explain why cracking produces the products and give

suitable examples.
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(ii) Explain why catalytic cracking is useful.
(3)

o latrlghC N delen  Lroades  dowmn...\Suy.... chomb... rasocacns......
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ﬁ/ < ResultsPlus
I,/*--.. Examiner Comments

Small chain hydrocarbons have a higher demand gains the first mark
and alkenes produces polymers is the third marking point, but there is
no mention of alkanes producing petrol or gasoline, so just two marks
awarded.

""f‘ \ ResultsPlus
\

| Examiner Tip
You need to mention both the products of the alkenes and alkanes to
obtain all three marks.
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(i) Explain why catalytic cracking is useful.
(3)

.,.......C.a..l’.q.!_lecm.__...,,.,(_.[;;ﬁr.h.m Ao 0sekdl . Since . dmece Vo e hugh
......... dmwdﬁiﬁhd’fmmA\\‘mr.mdnhmdemda?lﬂnﬂ
mh\mk\mhﬂj\n\mmhl%h&mm Oncn.... Mg
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iﬁ ResultsPlus
Examiner Comments

High demand of short chain alkane and low demand of long chain
alkane is the first marking point. There is no mention of the products
produced so no other marks can be awarded.

- lf" ResultsPlus
\/

) Examiner Tip
Make sure you mention the products to gain all three marks.
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Question 4
Many candidates did well in this question and some scored all 10 marks. A common answer

was 75, rather than when the lines met. Always show your working on the graph as was
instructed in Q04(d), otherwise some candidates lost at least two marks.
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4 The table shows the maximum mass of potassium nitrate (KNO;) and the
maximum mass of sodium nitrate (NaNO,) that dissolves in 25 cm® of water at

different temperatures.

10

25

40

60

75

5

10

16

39

21

23

26

3

(a) (i) Plot the data for potassium nitrate and for sodium nitrate on the grid.

(i) Draw and label a curve of best fit for KNO, and for NaNO,

45 n

(2)

(2)

(O3

'
t

NeN O3y

35

14

30

25

RN B

Massof

soluteing 2@#.

15

10

(AY

10 20 30 40

70

80
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(b) The graph shows the temperature at which the maximum mass dissolved is the
same for each solute.

Determine this temperature,
(1)

temperature = BT °C
(c) Use your graph to calculate the solubility, in g per 1009 of water, of
sodium nitrate at 30°C.
[1.0cm’ of water has a mass of 1.0g]
3 (2)
zhy @ Ehzsem 25
22U K L=A6 9
solubility of sodium nitrate ing per 100g of water = 1Y
(d) 25cm’ of a saturated solution of potassium nitrate is cooled from 50°C to 20°C.
Use your graph to determine the mass, in grams, of potassium nitrate
that crystallises.
Show your working on the graph.
S0° = Z\g (3)
20" =34
21- 8% 139
mass =..).2 g

25 Int GCSE Chemistry 4CH1 2C



M,
\ !

" / ResultsPlus
/--.". Examiner Comments

This was a good answer. Crosses showed the plots clearly and they
were correct. Smooth curves were drawn through the points and the
curves were labelled correctly. Working was often shown in parts (b)
and (c), but was not necessary to gain the mark. 67 was correct and
24 x 4 gave a correct answer of 96g. Working was clearly shown on the
graph in part (d) which was necessary to gain the first two marks and
the third mark was correct for the subtraction.

- | 4
- F.

ResultsPlus
0\

Examiner Tip
Make sure you plot the points clearly and draw smooth curves through
the points. It is not always necessary to go through every point as long
as they were close to the curve.
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4 The table shows the maximum mass of potassium nitrate (KNO,) and the

maximum mass of sodium nitrate (NaNO,) that dissolves in 25 cm’® of water at

different temperatures.
10 | 25 | 40 | 60 | 75
5 10 16 | 28 | 39
21 23 26 | 3 35

(a) () Plot the data for potassium nitrate and for sodium nitrate on the grid.

(i) Draw and label a curve of best fit for KNO; and for NaNO,

45

(2)

2

35

30

et

Mass of

solute ing sEEEn-- :

15

10

L4

10 20 30 40 50 60
Temperature in °C
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(b) The graph shows the temperature at which the maximum mass dissolved is the
same for each solute,

Determine this temperature.
(1)

temperature = 15 ...................................... °C

(c) Use your graph to calculate the solubility, in g per 100g of water, of
sodium nitrate at 30°C,

[1.0cm’ of water has a mass of 1.0g]

LA —>20C

LSO o x 100
__,..-—-"__‘ -~

2

(2)

solubility of sodium nitrate ing per 100g of water = ....... 'Qb ....................................

(d) 25¢cm’ of a saturated solution of potassium nitrate is cooled from 50°C to 20°C.

Use your graph to determine the mass, in grams, of potassium nitrate Bb
that crystallises.

Show your working on the graph.

(3)

20e —> 25
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M,
I\\.

Y / ResultsPlus

/'--.'. Examiner Comments
Points are correct on the potassium nitrate curve and this is an
acceptable curve and they are labelled correctly with the key for the
dots and crosses, so one mark for part (a)(i) and one mark for part
(a)(ii). However the points at 60 and 70 are incorrect and this is not a
smooth curve as they are straight lines and dot to dot on the sodium
nitrate lines, so no more marks here. 75 is not the point where they
cross so no marks for part (b). One mark for 24g seen in part (c) but
the second marking point is not the correct answer of 96g. No more
marks for part (d) as the answer of 12g was at 30 rather than 20 and
nothing else was creditworthy.

ResultsPlus
\ Examiner Tip
Make sure the points are shown clearly and are correct and they
should be curves of best fit, not straight lines.
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Question 5 (a)

Many candidates scored well. Common answers often included same general formula or
same functional group. Many candidates also stated similar chemical properties or trends in
physical properties. Some candidates lost a mark for stating 'same chemical properties'
which was not creditworthy.

5 Methanol, CH;OH, is the first member of the homologous series of alcohols.

(a) Give two characteristics of a homologous series.

1. Sclmegumh(mm%mup

N { ResultsPlus
/--._ Examiner Comments

A good answer. Same functional group and similar chemical
properties.

L” \ ResultsPlus
\

| Examiner Tip

Learn the characteristics of the homologous series as it is often tested.
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5 Methanol, CH,OH, is the first member of the homologous series of alcohols.

(a) Give two characteristics of a homologous series.

1 W&bmlﬂgmdmuﬁﬂjpomt

e

2. 000 FRRGRD. . SOEOOM O

ﬂ ResultsPlus
Examiner Comments

It should be the same general formula as the molecular formula is not
the same. Also boiling and melting point would be a trend in the
physical properties, as the boiling point and melting point are not the
same.

| Examiner Tip

<, ResultsPlus

If you want to refer to the physical properties make sure you state that
there is a trend in physical properties.
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Question 5 (b)(i)

Many candidates knew it was H,SOy, but a significant number gave the name of sulfuric acid
and not the formula. The question asked for the formula so the name was not acceptable. A
few candidates thought the catalyst was water, oxygen, HCl or phosphoric acid.
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Question 5 (b)(ii)

A wide range of colours were seen. Quite a few candidates knew the correct colours and
scored two marks. One or two candidates unfortunately lost the marks for doing them the
wrong way round. Brown or pink to colourless was sometimes seen, perhaps confusing
bromine water and indicators in titrations.
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Question 5 (b)(iii)

Many correct answers, but some candidates lost a mark by not showing all the bonds in the
displayed formulae.

(iii) Draw the displayed formula for methanol and for methanoic acid in the boxes.

(2)
methanol methanoic acid
o
2 Y
; W= cC
W-C -~ o S 5
¥

N

ﬂ ResultsPlus
Examiner Comments

Unfortunately a mark was lost as there is no bond between the O and
the H.

< ResultsPlus

| Examiner Tip

Make sure all bonds are shown in a displayed formula.
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(iii) Draw the displayed formula for methanol and for methanoic acid in the boxes.

(2)

methanol methanoic acid
A o
\

W

H-C-0-H —C -0 -\

1 W -C
=

'Y/iResuits?lus
Examiner Comments

This is a clear answer showing all the bonds correctly.

<, ResultsPlus

| Examiner Tip
The structural formulae are given in the question, so use this
information to show the displayed formulae. Check that there are 4
bonds to each carbon and 2 bonds to each oxygen and 1 bond to each
hydrogen. Remember the C=0 double bond in methanoic acid.
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Question 5 (¢)

The majority of candidates found this equation difficult. Many used the molecular formula or
ethanoic acid instead of methyl methanoate formula. Most candidates knew water was the

other product.

(c) Methanol reacts with methanoic acid to form an ester.

Complete the equation for this reaction.
(1}

CHOH + HeooH —» HCOOCH, | H,}_O

e "\

N { ResultsPlus
/--._ Examiner Comments

A correct equation.

'f” ResultsPlus
\

| Examiner Tip

Make sure the equation is balanced with 6H, 2C and 30.

(c) Methanol reacts with methanoic acid to form an ester.

Complete the equation for this reaction.

CH;OH + HCOOH — ...la¥uQzo F i APY > N

N { ResultsPlus
/--.. Examiner Comments

Although this is a correct molecular formula, you do not know whether
this is ethanoic acid or methyl methanoate, so no mark can be
awarded.

V ResultsPlus
\

) Examiner Tip
As the equation shows it is a structural formula, a molecular formula is
not sufficient to gain the mark.
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(c) Methanol reacts with methanoic acid to form an ester.

Complete the equation for this reaction.

CH,OH + HCOOH —» ..CHaCOOH ...+ ... ."M20

ﬂ ResultsPlus
Examiner Comments

Unfortunately this is ethanoic acid not an ester so no mark can be
awarded.

< ResultsPlus

) Examiner Tip
The question states that this is an ester, so there must be the
structural formula of the ester, not the acid.
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Question 5 (d)(ii)

Many candidates gave the correct molecular formula. A common mistake was to give the
formula C5H1,05 instead of CgH1,05. Another common error was to give a part of a

structural formula rather than a molecular formula which implied a lack of understanding. A
few candidates gave the empirical formula rather than the molecular formula.
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Question 6 (a)

Candidates that read the question realised that lead(ll) bromide was an insoluble solid and
often gained all three marks. Occasionally they lost the second marking point for not washing
the residue. A significant number of candidates thought that they needed to heat the mixture
to evaporate some of the liquid and thought that on cooling crystals will form. This limited
them to a maximum of one mark.

6 A scientist reacts lead(ll) nitrate solution with sodium bromide solution.
This is the equation for the reaction.
Pb(NO,):(aq) + 2NaBr(ag) — PbBr,(s) + 2NaNO(aq)
(a) Describe how the scientist could obtain a pure dry sample of
lead(ll) bromide (PbBr.) from the reaction mixture. -
........... EANNZC 0 A o A LD CRom O, e ln e

AN 7
y ( ResultsPlus

I/'--.. Examiner Comments
This was a good answer gaining all three marks. They filtered the
mixture, washed the lead(ll) bromide to remove impurities and pat the

sample dry with filter paper.

A\ ResultsPlus

\ Examiner Tip

Make sure you note that the lead(ll) bromide is a solid and is filtered,
washed and dried. Also make sure you mention a suitable drying

method to use, rather than just dry with no other description.
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6 A scientist reacts lead(ll) nitrate solution with sodium bromide solution.

This is the equation for the reaction.
Pb(NOs),(aq) + 2NaBr(ag) — PbBry(s) + 2NaNO,(aq)

(a) Describe how the scientist could obtain a pure dry sample of
lead(ll) bromide (PbBr,) from the reaction mixture.
(3)

Flier Hu o Jad proids sebde sold froan e Seliwan. ikt
¢F[Uﬂ-’ﬂ}’!

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

. ffw f. g;mm Mr’ e:w/ e
filler Crostefs. foom.. femaniag. SoMbO. oo

O B GG L e B @AM s

|

iﬁ ResultsPlus
Examiner Comments

The candidate gained one mark for filtering the mixture. However they
went on to evaporate the solution and allow the crystals to cool. In this
case they are now forming the sodium nitrate crystals which is not
what is asked for, so we cannot allow the drying method.

z'f_\l

\) \ ResultsPlus

Examiner Tip
Make sure you are obtaining the pure dry sample of lead(ll) bromide,
not forming crystals from the filtrate.
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Question 6 (b)

Most candidates performed well in this question gaining all three marks. As this is a "show
that" question it is necessary to show all the working. Candidates who did not show all the
working lost marks.

(b) The scientist reacts an excess of lead(ll) nitrate solution with 25 cm?® of

sodium bromide solution of concentration 2.0 mol/dm’. ©C.0LS v
(i) Show that the amount of sodium bromide used is 0.050 mol. < e
(1)
n~o\
vﬂ:‘u“t' OOISXQ_TOOYOM‘

(i) Show that the maximum theoretical mass of lead(ll) bromide is

approximately 9g.
(for PbBr, M, = 367 ©- 9%  o.02S .
2 (2)
j,_‘:‘:i—-““"i
. t_[_.q.n{
Htore? 36F x 0-02§ = Q- (*54

. j\ B
ﬂ ResultsPlus
Examiner Comments

This question gained all three marks as the candidate clearly showed
all the working and the answers in both parts.

(A ResultsPlus
\ Examiner Tip

Working must be shown to gain all three marks.

41 Int GCSE Chemistry 4CH1 2C



(b) The scientist reacts an excess of lead(ll) nitrate solution with 25 cm?® of M

sodium bromide solution of concentration 2.0 mol/dm’. C =
Ve
(i) Show that the amount of sodium bromide used is 0.050 mol.
(1)
25 (M - o- 08 é“""‘fi
M= C »V
Nx 6.0tS = 0952 mol
(i) Show that the maximum theoretical mass of lead(ll) bromide is
approximately 9g. . '
[for PbBr, M, = 367]
Mol = o. OC2TY (2)
pol = LN M- =~ D6
Mr
M = MI x MA ¢>.01s xD3LF= A \3¥

4.0t & A4

.-'II:\ —
N { ResultsPlus

/--._ Examiner Comments
This candidate gained two marks. Part 6(b)(i) showed the working and
gained the mark. In part (b)(ii) there was no working showing either
0.05 divided by 2 to give 0.025 or the ratio 2:1 = 0.05:0.025 so the first
marking point cannot be awarded. However the second marking point

is awarded as 0.025 x 367 = 9.175g is clearly shown.

34\ ResultsPlus
<\

| Examiner Tip
Note that the answer should be approximately 9g and if it is not you
have made a mistake and should try again to find a value of
approximately 9g.
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Question 6 (c)(i)

The main focus of this question is to explain why solid lead(ll) bromide does not conduct
electricity but does conduct when it is molten. Only the stronger candidates score all three
marks. Many lost the first marking point as there is no mention of the ions in fixed positions
or in a lattice. More candidates gained the second marking point for stating that ions,
electrons or charged particles are not free to move. Many candidates also lost the third
marking point as they knew that the ions are free to move when molten but they failed to
mention conducting electricity or carrying a current. A fair number of candidates stated that
ions carry charge which is ignored. A fair number of candidates also stated that the electrons
move when molten, which is incorrect so that is rejected and loses the third marking point.

(¢) The scientist electrolyses molten lead(ll) bromide using this apparatus.
ﬁ j
positive electrode
\ negative electrode

=

molten lead(ll) bromide crucible

() Explain why lead(ll) bromide needs to be molten rather than solid for
electrolysis to occur.
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\ !

N / ResultsPlus
/--.". Examiner Comments

This response states that ions can move in a molten state, which is
correct, but unfortunately there is no mention of conducting electricity
or carrying a current, so the third marking point cannot be awarded.
There is no mention of the ions either being in a fixed position or in a
lattice so the first marking point cannot be awarded. They do state that
in a solid the ions wouldn't be able to move so the second marking
point can be awarded.

A\ ResultsPlus

\ Examiner Tip

In order to gain the marks you need to explain why the ions are in
fixed position and therefore that the ions cannot move. Also for
electrolysis to occur you need to state why the ions are free to move
when molten and that is why it can conduct electricity or the current
can flow.
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(c) The scientist electrolyses molten lead(ll) bromide using this apparatus.

li‘ j
positive electrode
\_ negative electrode

/

molten lead(ll) bromide crucible

() Explain why lead(ll) bromide needs to be molten rather than solid for
electrolysis to occur,
(3)

IMJ C'})"arnm., I R - f' waawjf%m
..... Suf{;I'H'\-LM .Q mmmahl?élhfpm&&&m%

umlfpﬂ{ﬂmﬁ'kuj ...... &?Ml}:ﬁ}l-

<&<Results?lus
Examiner Comments

This is a good answer which gains all three marks. lons are in a fixed
position and there are no mobile ions to conduct electricity. This scores
the first two marking points. When molten ions can move freely to
conduct electricity is the third marking point.

< ResultsPlus

) Examiner Tip
Explain why the ions are fixed and cannot move but when molten they
are free to move and conduct electricity. Do not mention a solution or
mobile electrons as marks will be lost.
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Question 6 (c)(ii)

Many candidates gained two marks as they knew that graphite are suitable electrodes and
stated either its ability to conduct electricity or to have a high melting point or sometimes
stating that it is inert. Platinum is also an acceptable answer and was seen occasionally. Many
candidates mentioned a transition metal such as copper, iron or zinc, which loses the first
marking point but often stated that it has a high melting point or conducts electricity which is
acceptable for the second marking point. No marks are allowed if there is an unsuitable
metal as metals in group 1, 2 and 3 are too reactive.

(i) The electrolyte is at a temperature of 400°C.

Explain a suitable material for the electrodes.

(2)
__________ Groguibe... 28 oause k.. toacucks.. . elacbric .. .. Al . do..... ... clelocorised
....... lachmrns........ouald . laas .. o . MJW M;:spm;dmmiﬁ

\.

N / ResultsPlus
/'-—-‘: Examiner Comments

Graphite because it conducts electricity is enough for both marks. They

have also gone on to say it has a higher melting point than 400°C and
it does not react with the electrolyte or the air. These comments are
also true so there is no contradiction so no marks are lost.

I\ ResultsPlus

\ Examiner Tip

Carbon is sometimes seen rather than graphite. This will lose the first
marking point as carbon could be diamond or charcoal so this is

ambiguous as they would not be suitable electrodes.
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(i) The electrolyte is at a temperature of 400 °C,

Explain a suitable material for the electrodes.
(2)

Cow-:r ....... -0 q.n........,..m.nd..u.c,.t,,......L?«.Sh.......f.me.l.......u.j..........@!!_eq’;r__E__c:'_.tvj_________M.d..______hm...........

.--I;\

¢ (: ResultsPlus
/--.. Examiner Comments

Copper is not a suitable electrode so loses the first marking point.
However, as it is a transition metal the second marking point can be

awarded for conducting a high level of electricity and has a high
melting point.

(M4 ResultsPlus
\ Examiner Tip

Copper is sometimes used but it is not inert as the copper anode can

dissolve in the electrolyte and produce Cu?* ions, so they are not
suitable electrodes when molten lead(ll) bromide is used.
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(i) The electrolyte is at a temperature of 400 °C.

Explain a suitable material for the electrodes.

.......................... Amwlw B4 "(“’(J C.'nm/h—dﬁzt'{tdj

MA .......... 4«‘/1? a/m é’/ M ,mza...ﬁ ...... ol
el wiitlthom]. '?‘90"' ... Aﬂ{[ ..................................................................

AN

~ < ResultsPlus

/--._ Examiner Comments

Just stating that a metal is used is too vague, as this could be an
unsuitable metal so no marks can be awarded, as we do not know if it

has a melting point higher than 400°C.

&4\ ResultsPlus
\

| Examiner Tip

When asking for a suitable material, just stating a metal or a substance
is too vague and no marks are awarded.
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Question 6 (c)(iii)

Only the stronger candidates gave the correct equation. Common errors seen were having
the incorrect charges or balancing incorrectly, adding 2Pb, which is incorrect.

wan et
(iii) Give the half-equation that occurs at the negative electrode.

1t ~
Pb[{)«lﬁt-—‘“?f’bm

N\

e

Y / ResultsPlus

Examiner Comments

The equation is correct. State symbols are not necessary but will not
be penalised even if they are incorrect.

WA\ ResultsPus
e

| Examiner Tip

Make sure the charges and the ions and atoms balance.

(iii) Give the half-equation that occurs at the negative electrode.

Poit + L4 7 —>

N,

ﬁ/ (: ResultsPlus
/--. Examiner Comments

Even though the charges, atoms and ions balance, this is incorrect as
the ion Pb*" does not exist.

’“V ResultsPlus
\

| Examiner Tip
The clue is in the question, as lead(ll) bromide shows us that the
charge on the lead ion is Pb2* not Pb*".
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Question 6 (d)(i)

Only the stronger candidates mentioned the brown gas or brown vapour. Common errors
included brown liquid or brown solid. It must be a gas as the molten lead(ll) bromide is
heated to 400°C. Some candidates did not mention the colour at all or gave the wrong
colour. Orange or orange-brown was not accepted as this is just the bromine gas, not
bromine water, which would have been orange.
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Question 6 (d)(ii)

A common error was to state that bromine lost electrons, which was not accepted. However
many candidates either just stated that electrons were lost or that bromide ions lost
electrons. Both of these statements would gain the mark. A few candidates thought that
electrons were gained.

(ii) State why the half-equation represents an oxidation reaction. = '~ 7
P——r—

(1)

&'m:g, ........... k. ;a/a/%tcnr}'?g&/m'.fgfd/&lénnf ...........................

- '*\

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

This is sufficient to gain the mark.

'f ResultsPlus
\

| Examiner Tip

Electrons are lost is all that is needed to gain the mark.

(ii) State why the half-equation represents an oxidation reaction.
(1

e oo Joses o elektns e

- '*\

N { ResultsPlus
/---._ Examiner Comments

Bromine does not lose electrons so it does not gain the mark. If they
had stated bromide ion loses electrons the mark would score.

@4\ ResuitsPus
<\

| Examiner Tip
The half-equation is shown in the question to help you answer the
question correctly.
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Question 7 (a)

Many candidates knew the definition and gained both marks. Some candidates lost a mark
by not mentioning a pair of electrons and a few lost a mark for nucleus rather than nuclei. A
few candidates did not score as they stated that electrons were shared between atoms,
which was too vague. A few candidates mentioned ions which lost both marks or mentioned

intermolecular forces which lost at least one mark.

7 This question is about hydrogen chloride (HCL).

Hydrogen chloride is a covalent compound.

(a) State, in terms of electrostatic attraction, what is meant by a covalent bond.

N (: ResultsPlus
/--.. Examiner Comments

This is a good answer and the correct definition.

(A ResultsPlus
\ Examiner Tip

Learn this definition as it is often asked.
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7 This question is about hydrogen chloride (HCl).
Hydrogen chloride is a covalent compound.

(a) State, in terms of electrostatic attraction, what is meant by a covalent bond.

doe one Sweng (2)
....................... Whom . eheck rasranc,. . Sevtes  laedewagem. . Ao Shered. . fhecavane....
...................... Ong.... e .. (AR .05 . . S sk 0k e elAoe d

yfﬁ ResultsPlus
Examiner Comments

Unfortunately the candidate lost one mark for not mentioning a
shared pair of electrons, but the nuclei of the two atoms involved was
correct so scored one mark.

< ResultsPlus

| Examiner Tip

Always mention a shared pair of electrons and nuclei not nucleus.
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7 This question is about hydrogen chloride (HCL).
Hydrogen chloride is a covalent compound.

(a) State, in terms of electrostatic attraction, what is meant by a covalent bond.

(2)
........ A covelerr bond is uMen Yoo Asn ~ebels shere

I T\ Y )

ﬂ ResultsPlus
Examiner Comments

Just sharing electrons between two non-metals is too vague and does
not score.

A V ResultsPlus
\_/

| Examiner Tip

When the question states in terms of electrostatic attraction you need
to give the definition between the pair of electrons and the nuclei.

Int GCSE Chemistry 4CH1 2C 54



Question 7 (b)

A poorly answered question on the whole. There was a lot of confusion with candidates
thinking that chlorine caused bleaching. Some candidates thought in the organic solvent it
turned red, turned green or was bleached. Only the minority of candidates stated that the
litmus paper stayed blue. Some candidates thought it was alkaline. Many candidates stated
that the solution in water turned red but many then negated the mark by saying that it was
bleached white.

(b) When hydrogen chloride gas is dissolved in an organic solvent, the
hydrogen chloride remains a covalent molecule.

When hydrogen chloride gas Is dissolved in water, ions are formed.

Explain what happens when dry blue litmus paper is dipped into separate
samples of each solution.
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N / ResultsPlus

/'--.‘: Examiner Comments
The candidate stated that in the organic solvent bleaching occurred.
HCl gas does not contain chlorine and stays as a covalent molecule so
litmus paper stays blue. The candidate stated that in water the HCI
turned acidic and the litmus goes red. This was enough for the third
marking point, but just stating that it is acidic was not enough for the

fourth marking point. Either H" ions or hydrochloric acid were needed
for the mark.

ResultsPlus
2\

Examiner Tip
Note that in order to bleach chlorine it must be a damp litmus paper
and a chlorine molecule, not hydrogen chloride.
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(b) When hydrogen chloride gas is dissolved in an organic solvent, the
hydrogen chloride remains a covalent molecule.

When hydrogen chloride gas is dissolved in water, ions are formed.

Explain what happens when dry blue litmus paper is dipped into separate
samples of each solution.
(4)

...... b/ Le-. J Llwg. (.umle',i quﬁr AS.. FL“C&J A knm anam;p
..50[,\(&1'{{:\0%;:\3 EVIY lL La r!e.n ....... Ln E Le,cq,u;e,, ﬂn.!rﬁ - ol -

- WQJCEF/ the.. Lll'mﬁs f'qftl" hﬂ“ L’E.Camﬂ Jﬂfnf MJ SinCl..

c,\«l.a J:. lOnS ark.. fr-c.i&-.% l{: w!]“. Lvrn Sm.n,. Ll.vg, Qorea/ml
ﬂﬂh ------ LLC-IL(LX W'LJ (:e "

N,

ﬁ/ < ResultsPlus
/--.. Examiner Comments

The candidate gained the first two marks by stating that nothing will
happen to the litmus paper as there are no ions present. Unfortunately
the candidate thought that the chloride ions in water went red and was
then bleached white. This negated the next two marks.

&4\ ResultsPlus
\

| Examiner Tip
Note that chloride ions are not the same as chlorine and chloride ions
do not bleach damp litmus paper.
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(b) When hydrogen chloride gas is dissolved in an organic solvent, the
hydrogen chloride remains a covalent molecule,

When hydrogen chloride gas is dissolved in water, ions are formed—

Explain what happens when dry blue litmus paper is dipped into separate
samples of each solution.
(4)

e UMY V) AR IV 5 DU SR AL .. B ARMEE.. SONEY. .

N OLOUASE . OAR e SOV OV S5 ADK . S L BSOS hx)&.mﬂ}m

e QR K AR DL SO SN B LA OB A0A8S. .05 MLLAMAL. .. ARSI ...

A IR R, XK. FONOAN, . SO OV O SNV DAY B RN
fovwug
e AT 3OS B SON MW WAL QS W 5. AL DML A W0, ARty A o

N

ig ResultsPlus
Examiner Comments

This is a good answer that gained all four marks. The candidate stated
that in the organic solvent there was no colour change as the solution
is not acidic. They went on to say that when the litmus dipped in the

water containing hydrogen chloride it turned red as H* ions are
present and hydrochloric acid forms.

P
dp)
5\ ResultsPlus
\_) Examiner Tip
The clue is in the question, so read it carefully. In the organic solvent

hydrogen chloride remains a covalent molecule, but hydrogen chloride
in water ions are formed.
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Question 7 (c)

Many candidates gained all three marks in Q07(c)(i). A common error was to give +184 rather
than -184, which gained two marks and if it was positive the energy diagram should then be
endothermic. Some candidates also either multiplied the first two bond energies twice or
forgot to multiply the H-Cl bond energy by two. Common errors in Q07(c)(ii) included, not
giving the formulae of reactants and products, forgetting to put 2 in front of HCl or the
arrows were sometimes too long or too short to score. A few candidates missed out the
hump, which limited them to a maximum of two marks.
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(c) In the presence of ultraviolet radiation, hydrogen reacts with chlorine to form
hydrogen chloride.

This Is the equation for the mcf}:(m. ( (L (

X -

Hy(g) + Clilg) — 2HCl(g)
The table shows the bond energies.

H—H c—cCl H—Cl

436 242 431

(i) Calculate the enthalpy change (AH), inkJ/mol, for the reaction.

é»(lude a sign in your answer.
(3)

BB 43¢+ 243=678 £77-L62 = -89
47 43Ix3 = &2

AH= .. ... J"P? kJ/mol

(i) Draw a reaction profile for the reaction.

Label the reactants, the products, AH and the activation energy (E,).
(4)

Ho+ CC3

energy &H '-'-‘-M‘PL“J-/A({

Al V
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/--.‘: Examiner Comments

This was a good answer which gained all seven marks. Working was
clearly shown and gave the correct answer of -184. The diagram was
exothermic and correct, with correct reactants and products and
acceptable arrows showing Ea and deltaH.

A . ResultsPlus
<

Examiner Tip
When drawing the diagram use a ruler and make sure the arrows are
the correct length and point them in the correct direction.
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(c) In the presence of ultraviolet radiation, hydrogen reacts with chlorine to form
hydrogen chloride.

This is the equation for the reaction.

Hig) + Clig — 2HCl(g)

H-W (L~ -
The table shows the bond energle‘;\. t > 2CH ('Lb

H—H Cl—Cl H—Cl

436 242 431

(i) Calculate the enthalpy change (AH), in kJ/mol, for the reaction.

Include a sign in your answer.
Z\%(«_p r 242 —2 2 C4u3y)
678 —7 842

(3)

%(2 — (719 = \84
\ & A

AH = e, KI/MON

(ii) Draw a reaction prgﬂle for the reaction.

Label the reactants, the products, AH and the activation energy (E,).
(4)

T
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tM” L Fﬂ“;.ut_ uas
vy M
Cy/ma)f
678

8
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N / ResultsPlus
/--.". Examiner Comments

This candidate gained two marks in Q07(c)(i) as the bond energies
were correct but the subtraction was the wrong way round, so the sign
would be +184 and endothermic. The shape of the curve was correct
as it is endothermic, so error carried forward. The arrow showing
deltaH was correct and as it was endothermic the arrow pointing
upwards was correct. No marks for the formulae of reactants and
products and Ea is incorrect as it should go from the reactants to the
top of the hump, not from the products.

T\ ResultsPlus

\ Examiner Tip

Make sure you give the correct formulae as shown in the equation. Ea
must start from the reactants up to the hump, which was a common

error for an endothermic reaction.
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(c) In the presence of ultraviolet radiation, hydrogen reacts with chlorine to form
hydrogen chloride.

This is the equation for the reaction.
Hy(g) + Cli(g) — 2HCl(g)
The table shows the bond energies.

H—H a—c H—Cl

436 242 431

() Calculate the enthalpy change (AH), inkJ/mol, for the reaction.

Include a sign in your answer.

- (3)
&"—MYCXZT \?Sg_'gé,z

(F6x2) ¢ (24240) < IS¢ =

(i) Draw a reaction profile for the reaction.

Label the reactants, the products, AH and the activation energy (E,).
(4)

y »_ZH‘CL@Z - ‘1‘—?4—/0/N
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N / ResultsPlus

/'--.‘: Examiner Comments
1356 is incorrect as they should not have multiplied each bond by two.
1356 -862 should be +494, but on the answer line it is -494 which is
incorrect, so just one mark for 862. As the answer line is negative the
energy diagram is exothermic, which is fine for the first marking point
and the reactants and products are correct for the second marking
point. However no more marks can be awarded as the lines or arrows
are not shown for deltaH and Ea.

T4\ ResultsPlus

\ Examiner Tip

Make sure you draw the lines or arrows for deltaH and Ea and clearly
label them.
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Paper Summary

Based on their performance on this paper, candidates should:

e Make sure you read the questions carefully as there were clues in the question.

e Learn the standard definitions as they are tested often.

e Not waste time repeating the stem of the question as this is not creditworthy.

e Make sure when plotting a graph that the points are clear and there are smooth curves
through the points and not dot to dot.

e Show working on the graph as marks will be lost if no working is shown.

e Make sure you show all the working in a 'show that' question or marks will be lost.
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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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