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Introduction

The paper contained a range of questions with a mixture of question styles and varying levels
of demand, ranging from some designed to be accessible for all candidates, to others meant
to be challenging for even the most able. There were opportunities for candidates to show
their knowledge, understanding and experience of a wide range of topics including practical
work they have carried out as part of their course.

The paper seemed to allow all candidates to show their ability and there was no evidence of
any candidates having any time issues.

A general comment worth making is that candidates should read all the questions carefully,
as they often contain information such as formulae, and other advice to help them in their
answers.

This report gives examples of typical responses to questions and some comments on them.
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Question 1 (a)

Most candidates were able to give the correct atomic number and mass number of the atom
with many also giving the correct period number. The last part, requiring the number of
electrons in the 2+ ion formed from the atom proved the most challenging.

1 (a) The diagram represents an atom of an element.

® proton
o neutron
x electron
Use numbers from the box to complete the table.
You may use each number once, more than once or not at all.
2 4 5 9 10

(4)

Atomic number of this atom

Mass number of this atom

Period number of this element

N ||

Number of electrons in the 2+ ion formed from this atom

™,

s

/J I
ﬂ ResultsPlus
Examiner Comments

This answer gains three marks as it has the first three numbers correct
but then gives the number of electrons in the atom instead of in the 2+
ion formed from the atom.
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Question 1 (b)

This question asking for a similarity and a difference in isotopes of the same element was
generally well answered, although some candidates did not answer in terms of sub-atomic

particles as was required.

(b) In terms of sub-atomic particles, state a similarity and a difference for isotopes of

the same element.
(2)

similarity

difference

.................... D;ﬁemntm;mmber

N

™

¥ ( ResultsPlus
/'--; Examiner Comments

This answer scores one mark for the similarity.
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(b) In terms of sub-atomic particles, state a similarity and a difference for isotopes of
the same element.

(2)
similarity

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

difference
\\Q\JE

ﬂﬂesuﬂsﬁm
Examiner Comments

The question asked for answers in terms of sub-atomic particles. This
candidate has not done this but as they have given a correct similarity
and difference the answer was awarded one mark.
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Question 2 (a)

Although this question was often well answered, it was surprising how many candidates
could not recognise or give the correct name of a gas syringe.
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Question 2 (b)(i)

Good answers were not as common as expected. A lot of candidates showed a lack of clarity
or confusion about the process with some thinking sodium chloride solution or even pure
sodium chloride passed through the condenser. Other candidates gave vague answers
involving impurities.

(b) The diagram shows apparatus used to obtain pure water from sodium chloride
solution by simple distillation.

water out

sodium chloride

solution
- conical flask

'..f

water in

pure water

(i) Explain why it is necessary for water to flow continuously in and out of

the apparatus.
(2)

Yo cool down the -hot Stepm of sobetiom water and make
it omdense in e condgpser

»

'ﬂ( { ResultsPlus
/'-—-. Examiner Comments

This is a good answer covering both points on the mark scheme and
scores two marks.
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(b) The diagram shows apparatus used to obtain pure water from sodium chloride
solution by simple distillation.

water out

sodium chloride
solution t.
waterin e conical flask

pure water

(i) Explain why it is necessary for water to flow continuously in and out of
the apparatus.
(2)

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

Examiner Comments

This answer contains quite a common error. The candidate incorrectly
seems to think that sodium chloride solution is passing through the
condenser. The answer gains no marks.

(. /
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(b) The diagram shows apparatus used to obtain pure water from sodium chloride
solution by simple distillation.

water out

sodium chloride

solution b

water in : conical flask

pure water

(i) Explain why it is necessary for water to flow continuously in and out of
the apparatus,
(2)

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

Examiner Comments
This answer scores one mark for a correct reference to cooling the

steam but does not refer to the steam condensing so does not gain the
second mark.
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Question 2 (b)(ii)

Although many good answers were seen, it was surprising how many gave the test for
chlorine gas instead of chloride ions.

(i) Describe a chemical test to show that the sodium chloride solution contains
chloride ions.

(2)

-
ﬂﬂesuﬂsﬁm
Examiner Comments

This is an example of a candidate confusing the test for chlorine gas
with the test for chloride ions. It scores no marks.

(ii) Describe a chemical test to show that the hloride solution contains
chloride ions.

(2)

> cnende aves whide celesc.

I'\
[,
| e

p -
ﬂﬂesuﬂsﬁlﬁ
Examiner Comments

This answer scores one mark for the silver nitrate but white colour is
insufficient for the second mark - white precipitate is required.
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(ii) Describe a chemical test to show that the sodium chloride solution contains
chloride ions.

F\.{ﬁ\‘, '\Aé,_ A_Jp\;e, '“'&t' \'\ A-mc_\w\mu.
\trak e .

,,,,,,,,,,,,,,,,,,,,,,,, sclobion. T A whie q1mt47LLolt

Examiner Comments

As the candidate has added hydrochloric acid, the mark for silver
nitrate is not awarded. However the mark for white precipitate is given.
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Question 2 (b)(iii)

The majority of candidates gave a correct description of a physical test for pure water in
terms of either measuring its boiling point or freezing point. However some candidates
described a test for the presence of water involving anhydrous copper sulfate or made
suggestions involving pH measurement or filtering.

(iii) Describe a ;':hysical test to show that the liquid in the conical flask is

pure water.
(2)

Boil b Niquid in Al conicod Plaske, iF
..... and it boilts ok Ahu_finecl boiling poink
....... 100.°C.... {hak.  means . -see Ltfrq,mdmpwff
iF nok Hhun ik a Iﬂns'mpmrf‘nezanalrsﬂ#pure -

K,

y | ( ResultsPlus

I‘/'-—-.: Examiner Comments

This is an example of a good answer worth two marks.

(iii) Describe a physical test to show that the liquid in the conical flask is

pure water.
(2)

B,

y | ( ResultsPlus

/*--*. Examiner Comments

A surprising number of candidates such as this one, despite being told
the liquid is pure water, unfortunately seemed under the impression it
contains impurities that can be removed by filtration.
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Question 3 (a)(i)

As expected, most candidates correctly identified the food colouring containing three
different food dyes.
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Question 3 (a)(ii)

As expected, most candidates correctly identified the two food colourings containing the
same dye.
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Question 3 (a)(iii)

Many candidates followed the instruction in the question and were able to correctly calculate
the R¢value. However, many did not use the scale as instructed but obviously used a ruler to
make their own measurements to use in their calculation. If they did so correctly, they were
able to score one mark.

(i) Using the scale on the diagram, determine the R; value of the dye in food

colouring C.
(2)

C=2 colvemk Pent™ 3

\( / ResultsPlus
/‘"“ Examiner Comments

This candidate has correctly answered the question using the scale as
instructed and scores both the marks.

(iii) Using the scale on the diagram, determine the R; value of the dye in food
colouring C.

-5 = 02459

R

(2)

Ri= 0"3,5 ...................................

[,

'\.rf / ResultsPlus
/"‘4 Examiner Comments

This candidate has not used the scale as instructed but has made their
own measurements. However, the measurements are within the
tolerance in the mark scheme and are used correctly and so the
candidate is able to gain one mark.
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Question 3 (a)(iv)

Most candidates correctly appreciated that the dye was the most soluble.

(iv) Give a reason why the dye in food colouring D moves the furthest from the
start line.
(1)

o

P
ﬂ ResultsPlus
Examiner Comments

It is insufficient to say very soluble in the solvent - it must be the most
soluble.
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Question 3 (b)

Most candidates made a reasonable attempt at describing how to obtain a similar
chromatogram. However, some answers lacked specific details such as not using a pencil for
the start line, not stating that the samples should be placed on the start line or not making
clear where the paper should be in relation to the depth of the solvent.

(b) Describe how a student could obtain a chromatogram similar to the one shown in

the diagram.
(4)

SOvoa 0o bare \nag. weay e pitttua. of T, fw%{y ________________

PO k. POACRL. |, dot e fo uid«@_;# ................................... .

____________________________________________ bout.. WAL ;... PLAGA M LTI Qaev. M A Dedkty.........

e, e AL solve et Kl wWAAY
e paps
_______________________________________ ik B 3 2 TS 18 7 2700 o .. 8. 2 e == LV S —

y ( ResultsPlus
/'--. Examiner Comments

This answer gained four marks.
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Question 4 (a)(i)

Most candidates correctly selected the symbol of a metal from the diagram.
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Question 4 (a)(ii)

Many candidates correctly selected the symbol of an element that forms an acidic oxide with
S being the most common answer.
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Question 4 (b)

Most candidates correctly stated that Al and In have the same number or three electrons in
their outer shell. The most common reason for failing to gain the mark was just stating they
are both in the same group or not referring to the outer shell.

(b) Give a similarity in the electron configurations of Al and In.

V / ResultsPlus
/"“‘- Examiner Comments

This answer does not score the mark as it does not refer to the
electron configuration as required.
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Question 4 (c)

Most candidates correctly identified Xe but some omitted to give an explanation in terms of
the outer shell.

(c) Explain which element in the diagram is unreactive.

.0\& S UV@MWQ b@CMt’f aES Wﬁﬁw

.......................... Qﬂ.......b.e...___......ff_éfjfffﬁ:

p -
ﬂﬂesuﬂsﬁm
Examiner Comments

This could not gain a mark as gold was not in the diagram given.

(c) Explain which element in the diagram is unreactive.
(2)

&W({P;ngzﬂhp?’. ...... e R

N

i .
ﬂﬂesuﬂsﬁm
Examiner Comments

This candidate gains one mark for Xe but, along with a surprising
number of others, incorrectly thinks it is in Group 7.
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Question 4 (d)(i)

There were many fully correct answers but some candidates thought the sodium hydroxide
solution is acidic. Other candidates gave colours which suggested they might have been
thinking of other indicators.

(d) A teacher adds a small piece of sodium to a glass trough containing water and
universal indicator.
The universal indicator changes colour.

The equation for the reaction is
2Na(s) + 2H,0() — 2NaOH(aq) + H,(g)

£ hevama blwe. -

() Explain the final colour o% the universal indicator.
(2)

W&W o f &AM;PFVMCAM
A WAL = e

B,

y | { ResultsPlus

/*--*. Examiner Comments

The initial colour of the indicator is ignored so one mark is awarded for
blue but there is no explanation given so it cannot gain a second mark.

23 International GCSE Chemistry Science Double Award 4SDO 1CR



Question 4 (d)(ii)

Most candidates gave a correct similarity and the most common difference was the lilac
flame with potassium, although some candidates just stated that potassium is more reactive

without giving an observation.

(ii) The teacher repeats the experiment with potassium instead of sodium.

Give one similarity and one difference observed with potassium.
(2)

similarity

\wm Vﬂll %ﬁ% 57“"“““" anol abt&vr ____”_”/6[!55-1'&_

difference

B Wil b-& a llac ?-lp.nu. @y 4& Ha

.‘

y { ResultsPlus
/--.. Examiner Comments

This was a typical answer worth two marks with reference to a lilac
flame with potassium.
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Question 4 (d)(iii)

Although weaker candidates understandably found this calculation difficult, there were many
good attempts. The main reasons for losing marks amongst those who were able to attempt
it were failing to divide by the correct M, or not giving the answer to two significant figures as
required.

(ili) The reaction with sodium produces 0.036 g of hydrogen gas.

One mole of hydrogen gas contains 6.0 x 10* molecules.

Calculate the number of molecules of hydrogen gas produced in the reaction
with sodium,

Give your answer to two significant figures.

3)
ml = moss 0036 a ad
My |
| x 0:936 = 6:036
cox 0 x00%36= 2.16x10%F
.z

number of molecules of hydrogen gas = .. 2-_1b ¥ 0

[,
y / ResultsPlus

/'--.. Examiner Comments
This candidate uses an incorrect M, value but then gains MP2 on the
mark scheme with ECF (error carried forward) being applied. However
the final answer is not given to two significant figures so MP3 cannot
be awarded.
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(ili) The reaction with sodium produces 0.036 g of hydrogen gas.

One mole of hydrogen gas contains 6.0 x 10 molecules.

Calculate the number of molecules of hydrogen gas produced in the reaction
with sodium.

Give your answer to two significant figures.

Mmoles = ™oes3

A\

(3)
0-018 * (_Gimﬂ)
Hr = 1'03 "‘1011

o:'0% Gf_ o
20
0'03'6 = 0'01-3
24

22
number of molecules of hydrogen gas = 1'08*10

™,

:, T—

i{ﬂesuﬂsﬁm

Examiner Comments

This candidate has correctly attempted the calculation but has not
given the final answer to two significant figures so scores two marks.
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Question 5 (a)

As expected, a wide range of quality answers was seen, possibly indicative of the amount of
practical experience of the candidates. Good candidates often scored three marks but only
the best scored MP3 on the mark scheme, usually by referring to using the same mass of
metal carbonate each time. Weaker answers involved descriptions of counting bubbles in the
limewater or even suggested putting both the metal carbonate and limewater in the same
tube.
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5 This question is about metal carbonates.

When heated, some metal carbonates decompose to form a metal oxide and
carbon dioxide gas.

(a) A student is given three solid metal carbonates, a timer, some limewater and
this apparatus.

boiling tube

C —

-

test tube
/

\—/

Describe a method the student can use to find out which metal carbonate
decomposes fastest when heated.

(4)

: TM, \mmw am .
. Smmuu bmulatuc e Uu-wc fuhe - Moo B bansn
b sdeg. o«) Aot e Line le w tm tas Qo
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o,

fiy
y / ResultsPlus
/'--. Examiner Comments

This answer scores three marks but the candidate, like many others,
does not score MP3 on the mark scheme by failing to mention some
way of making it a fair test.
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5 This question is about metal carbonates.

When heated, some metal carbonates decompose to form a metal oxide and
carbon dioxide gas.

(a) A student is given three solid metal carbonates, a timer, some limewater and
this apparatus. e ———

e

boiling tube

/
( =

5 ¢

test tube
/

Sl

Describe a method the student can use to find out which metal carbonate

decomposes fastest when heated.
(4)

Place . Mar o Nt boede e M Ltk bube.
e P VRS-« U THR W (P
bube, B MBbec Mk ok mxmwm
Shack.. Mo Aot b e Some Mo o Gop Ma
Aronas...... ONCR... 'HN. I OOV, O \.,...5. aaced d“‘J‘:‘v ........
sw.umm\améﬂn‘ha‘aég}moﬂlﬂlﬁ%
magxmudmeucrww ......... Cadoatahl

wmswm%nw ldn&m“sg *L% ey
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II ‘\'

B |

4
%\ ResultsPlus
Examiner Comments

This answer scores three marks but does not score MP4 on the mark
scheme.
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Question 5 (b)(i)

This question was not generally well answered. Many candidates thought the cotton wool
was to prevent gas escaping or suggested it was to prevent acid spitting out, although there
was no acid involved in the question.
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(b) A student is given a solid metal carbonate with the formula XCO,
X represents the symbol of a Group 2 metal.

A student uses this apparatus to heat a sample of XCO, until it all decomposes.

H 1
cotton wool plu

nk:

The equation for the decomposition of XCO, is

XCO; —» X0 + CO,

The student records the mass of XCO, and the mass of carbon dioxide that
escapes through the cotton wool plug.

These are the student’s results.
mass of XCO; = 7.40g
mass of CO, =2.20g

(i) Give a reason why the student uses a cotton wool plug.
- (1)

TwwmmkSﬁthqnﬁlmunnkuﬂmk.m&m\ﬂmwg

e COXNOOM. AL ORE B LN e

<g ResultsPlus

Examiner Comments

This is a very good response with two acceptable answers given.
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(b) A student is given a solid metal carbonate with the formula XCO,
X represents the symbol of a Group 2 metal,

A student uses this apparatus to heat a sample of XCO, until it all decomposes.

-,

r/ cotton wool plug

&

% 7

The equation for the decomposition of XCO; is
XCO; —» X0 + CO,

The student records the mass of XCO; and the mass of carbon dioxide that
escapes through the cotton wool plug.

These are the student’s results.
mass of XCO, =7.40g
mass of CO, = 2..209

(i) Give a reason why the student uses a cotton wool plug.
(1)

B,
" ( ResultsPlus

Examiner Comments

This was a common incorrect suggestion.
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Question 5 (b)(ii-v)

Strong candidates scored well in this calculation but occasionally, having gotten all the way to
an answer of 88 in part (b)(v) they then looked at the atomic number on the Periodic Table
and gave radium as the metal instead of strontium. Weak candidates often only scored the

mark in part (b)(ii).
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(i) Calculate the amount, in mol, of carbon dioxide produced.
[for carbon dioxide M, = 44]

(1)
rmoley= s = 2.20 - 0,05 rwol
M QY
amount of carbon dioxide = ... 0 Of ................. mol
(iii) Use the equation to determine the amount, in mol, of XCO, that decomposed.
(1
amount of XCO; = ... ) O§ ........ mol
{iv) Use the mass of XCO; and your answer to (b)(iii) to calculate the relative
formula mass (M,) of XCO,
(2)
noles= A
A
mm= o = Yo - 14$
rvihe, 0.0S
Mofxcos=... 38
(v} Use your answer to (b)(iv) and the Periodic Table on page 2 to determine the
identity of the Group 2 metal X.
Show your working.
(2)

0, = N4 (x3) =60
w =148 - 60 = 8% = Spowkium (Sr)

identity of X = Stvon tum
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[ ™,
N

_ ResultsPlus

Examiner Comments

This a well presented, fully correct answer from a strong candidate.
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Ny
(i) Calculate the amount, in mol, of carbon ggxide produced.
[for carbon dioxide M, = 44]

(1)
w = :V\
Tar
: W = 0 1 05 VH 0 ]
amount of carbon dioxide = O‘Dar mol
(iiiy Use the equation to determine the amount, in mol, of XCO, that decomposed.
(1)
amount of XCO, = O»UA_ mol
(iv) Use the mass of XCO; and your answer to (b)(iii) to calculate the relative
formula mass (M,) of XCO,
(2)
M
h= 7,
77
005 = -

I
005\ =7y

m= (¥ M, of XCOy = oo &

(v) Use your answer to (b)(iv) and the Periodic Table on page 2 to determine the
identity of the Group 2 metal X.

Show your working.
2
Xt tbxs = (45 . ”
X+60 —|U®
X == Y
identity of X = R%
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i,
N / ResultsPlus

_/r--; Examiner Comments
This candidate is obviously confident in their calculation but
unfortunately in part (b)(v) having correctly calculated 88 they then
identified the wrong metal by looking at the atomic number on the
Periodic Table instead of the relative atomic mass.
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(i) Calculate the amount, in mol, of carbon dioxide produced.
[for carbon dioxide M, = 44]

(1)
e 2.2 _
moles ——“""a":u -L:'- = 005 e
amount of carbon dioxide=....0.: 08 ... mol
(i) Use the equation to determine the amount, in mol, of XCO, that decomposed.
(1)
Fy
amount of XCO: = e mol
(iv) Use the mass of XCO, and your answer to (b)(iii} to calculate the relative
formula mass (M,) of XCO,
(2)
M, of XCO3= ...
(v) Use your answer to (b)(iv) and the Periodic Table on page 2 to determine the
identity of the Group 2 metal X.
Show your working.
(2)

identity of X = .o
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y /i ResultsPlus

Examiner Comments

Many weaker candidates gained the mark in part (b)(ii) but were
unable to progress further.
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Question 6 (a)

6 Silicon hydride (SiH,) and silicon dioxide (SiO,) both contain covalent bonds but they
have different structures.

(a) Describe the forces of attraction in a covalent bond.

(2)
bﬂ+meeﬂ doms

and. noclei of both  otoms thet make up the boad. ... .

g ResultsPlus

Examiner Comments

A well-constructed description worth two marks.

6 Silicon hydride (SiH,) and silicon dioxide (SiO,) both contain covalent bonds but they
have different structures.

(a) Describe the forces of attraction in a covalent bond.
wn elechugabic {2)

Mh&‘ﬁfrr_qfqﬂ'm;huwbcmqﬂfmfmmw
V‘Vdﬁvﬁ-ﬂholﬁ'\ﬂﬁ“"wdhfgnﬁ%fkkbwﬂx

g ResultsPlus

Examiner Comments

This answer unfortunately does not mention nuclei or shared pair of
electrons so does not gain any marks.
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Question 6 (b)

The majority of candidates were able to complete the diagram of the molecule of silicon
hydride correctly.

(b) Complete the diagram to show the outer shell electrons in a molecule of
silicon hydride (SiH,).
(1)

I.‘
| e
.

ﬂR&suﬂsﬂm

Examiner Comments

This candidate has too many electrons in the outer shell of silicon.

\. J
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Question 6 (c)(i)

Although good numbers of correct answers were seen, many candidates stated that every
one silicon was joined to two oxygen atoms as the formula was given as SiO».

(c) The diagram represents part of the structure of silicon dioxide (SiO,).

(i) State how the diagram shows that the atom labelled A is oxygen, not silicon.
: (m

Osysonm&muerpﬁﬁ‘fmmhmﬁiiﬁ

Y

ﬂf { ResultsPlus
/'-—-. Examiner Comments

This is an acceptable answer.
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(c) The diagram represents part of the structure of silicon dioxide (SiO,).

(i) State how the diagram shows that the atom labelled A is oxygen, not silicon.
(1)

Examiner Comments

This is another acceptable answer.
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Question 6 (c)(ii)

As in the past, this question showed confusion in some candidates about what type of bonds
or forces exist in different structures that need to be broken or overcome in melting. Many
candidates thought that both covalent bonds and intermolecular forces are present in silicon
dioxide. Many others thought that covalent bonds were broken in melting silicon hydride. As
often happens, candidates start by giving correct answers but then spoil it by either
contradicting themselves or giving extra but incorrect information.

The best answers were clearly presented, talking about the structure and bonding of silicon
dioxide as one separate paragraph and then silicon hydride as another.

(i) Silicon hydride has a simple molecular structure,
Silicon dioxide has the same type of structure as diamond.

Explain why silicon dioxide has a much higher melting point than
silicon hydride.

Refer to structure and bonding in your answer.

PMaa i U2

yihieown
.__%wma _______ hwos o

hpes  swyong  Dyelenk vondly, qiicow wdnse. toas o

A ;

SR WO (O Bv S hucruet IO 1? €.\ Brono @ iy fortay
aven :

I‘/---; Examiner Comments

This answer scores four marks.

\( ( ResultsPlus
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(i) Silicon hydride has a simple molecular structure,
Silicon dioxide has the same type of structure as diamond.

Explain why silicon dioxide has a much higher melting point than
silicon hydride.

Refer to structure and bonding in your answer.

/J L
ﬂﬂESUﬂSﬁlﬁ
Examiner Comments

This answer is worth two marks for referring to silicon dioxide being a
giant (covalent) structure (MP1 on the mark scheme) and for the
reference to strong covalent bonds (MP2).
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Question 6 (d)

It was disappointing to sometimes see incorrect formulae of silicon dioxide or silicon hydride
as both were given in the question. A more common error was in balancing the equation.

(d) Silicon hydride reacts with oxygen to form silicon dioxide and water.

Write a chemical equation for the reaction between silicon hydride and oxygen.
(1)

L A8itg + 40, — 3803 +4H0

B,

'II \\.. .
\( { ResultsPlus
I‘/'--.“. Examiner Comments

This equation, although a multiple of what normally is seen, is
balanced and so is acceptable.

(d) Silicon hydride reacts with oxygen to form silicon dioxide and water.

Write a chemical equation for the reaction between silicon hydride and oxygen.

»

'II \\.. - 2
y ( ResultsPlus
/---“. Examiner Comments

This candidate has not used the correct formula for silicon hydride,
SiH4, which was given in the question.
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Question 7 (a)

As expected, this question produced a full range of marks. Most candidates were able to gain
one or two of the first three marks with capable candidates able to score a total of four or

five.

(@) Describe how kerosene is produced from crude oil in process 1.
(5)

Cxwigploﬁwﬂﬂremjhﬂkfmtﬂ—%xﬁw
e ochiona o diskillion.  Alnee . Cowde 0l e beated...
....... o dadagmmkmfamhwmdﬁwmmj
Y70 SRR SN . S 77 ISR WO 11— - WP V" SO, . S0
0 1 S | 7Y T Sl Yoo o=k X ST S 200 - 1720 St o - S

Examiner Comments
This candidate scores the first two marks on the mark scheme.

(a) Describe how kerosene is produced from crude oil in process 1.
)

(5
Ih s foudd by fractional . Dishillation.

g ResultsPlus

Examiner Comments
This brief answer gains just the first mark.
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(a) Describe how kerosene is produced from crude oil in process 1.

b'frv)cm!uh;-}sé ................ .
'mqu-fmwsmhf AL Prochigndios  colvin.ooo S

T SAL, e FrasBion ating, . cdveon,, e, 05 o dempe et geitn b T

H?#!ri"ﬂ‘pr”*‘frﬁi“{'m*anﬂnr'm}nﬂ.;Tumrhmperm*wrs.w'?’1’14
. EF5 o A W— N— S OR—— T

T Meposcs. b Xecosme. 056 A0 e Sopy bl i e e e the s

ckercptedreschich s cozlee. then. . Ak bmlznypu-n@ Se.\k. .con

. TR 7 T N < TS Yo T LU P2 W 208 v Y S

T Xecorent..cnn. e Aepped.avt fogon . Ao Laibinaading. . culesn

RV Y2 SN ¢ S 2% W = T .- - 2 7 2 S R

ResultsPlus

Examiner Comments
This answer gains MP2, MP3, MP4 and MP6 on the mark scheme.
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(a) Describe how kerosene is produced from crude oil in process 1.
(5)
B EYOGTO WAl KB {80 sed
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Examiner Comments
This is an example of an answer worth five marks.
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Question 7 (b)(i)

This was often answered correctly although some candidates had obviously not read that
one molecule of another hydrocarbon was produced.

(b) C,;Hy is present in kerosene.

In process 2, Cy;Hy is cracked to produce two molecules of ethene and
one molecule of another hydrocarbon.

(i) Complete the equation for the cracking of C,;Hs¢
m

K,

y | { ResultsPlus

/*--*. Examiner Comments

This was quite a common incorrect answer.
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Question 7 (b)(ii)

The idea that shorter chain hydrocarbons are more in demand than longer chain
hydrocarbons was well understood. Many candidates also stated that cracking changes
longer chain hydrocarbons into shorter chain ones. Disappointingly, although some did refer
to short chain hydrocarbons being more flammable or their use as fuels, only very good
candidates discussed the formation of alkenes in cracking and their use in making polymers.

(ii) Explain why cracking is a useful process in the oil industry.
(4)

e.i5.o..hNgh..demand on...Shod. Chain.. hydmcarban....as. ...
W&Bummm%qrnnﬂablﬁ?*m%l{?ﬂm&u}ﬁd .......... pickely_ @,
________ Rodds.... b Soe 15 poore Supphy. 4. fora chain. hy dm conban..
So'*quﬁwfpmceﬂmﬁﬂnm‘mﬁ%mJ-ng!’*ncmbm
____________ ko..be. . oroken. 0. Nmsdl. ones. 4.5, Hec 1 imare. demand

y : ( ResultsPlus

/'-—-‘. Examiner Comments

This is a fairly typical three mark answer. It does not score more marks
as there is no mention of cracking producing alkenes.
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(i) Explain why cracking is a useful process in the oil industry.
(4)

M e Yone. o)

oo oans - Howewax ., Yaxe NS O Joxeg w .........
.......... o (oo e SR OA 4+ \U e W vuammmnja ‘::qh me: BLTL . -
B = VT, T - m».mﬁ Xo.. brmlﬂn”,nghth“dmm
ko, Shartex - chaim..... Ao RS ... Shertek . chodn. ... AL DONS.........
..... uxe,mmusﬂ.@uﬂ.meqsmﬁ et we . can..also.. .
....... mmmgamwhSMpmmq&amv
hmb.e,palﬁmexs A A

> ResultsPlus

Examiner Comments

This candidate has given enough information to be awarded four
marks.
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(i) Explain why cracking is a useful process in the oil industry.

Crucking.. 1 ugeflu. e ol
tt mmce& Snot HQW ﬁmm wm@— ...................

(4)

ResultsPlus

Examiner Comments

This answer is worth two marks.
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Question 7 (d)(i)

There were many correct answers although it was common to see structures with the nin
the wrong place or the continuation bonds missing. The weakest candidates retained the

double bond in the structure.

(d) (i) Complete the equation for the polymerisation of chloroethene in process 4.

(2)
< ” i 2
H\ /H \ /
n Guf —>DL__C—=C—T
T /)
Cl R el |
.'I:'.\‘-- —
y ( ResultsPlus
/'--. Examiner Comments
This scores one mark but is missing the n after the brackets so does
not gain the second mark.
(d) (i) Complete the equation for the polymerisation of chloroethene in process 4.
(2)
H H [ H g "
\C C/ L :
n == H — - ———
S S F CI
H cl |
W "I A )

™

V’ ( ResultsPlus
/--.. Examiner Comments

This scores one mark but the nis in front of the brackets so does not
gain the second mark.
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(d) (i) Complete the equation for the polymerisation of chloroethene in process 4.

(2)
H H L |
B ¥4 \ 1
n C=_ 3 [T ol C_
b A S { 1
H Cl H ol A

|
[

ﬂﬂesuﬂsﬁm
Examiner Comments

This scores one mark but is missing the extension bonds so does not
gain the second mark.
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Question 7 (d)(ii)

The most popular way to score two marks was by explaining that disposal by burning
polymers such as poly(chloroethene) produces toxic fumes.

(i) Explain why the disposal of polymers such as poly(chloroethene) is difficult.

oond mw‘

AN SRAT FC, S Oasipenene) T8, VY. NTideuraiavie, df Sl
art dtscavded ™M LAndENs ) Dty will shay there Mdefnirtly | cauging

 (and pa\\ W . Burning o polymntes by Meintcotlon  eamits  1oOXg

s ~d  gretmouse Aases  which Cangt  atr peMluAton  and

oblobal waemtng,

K,

i}f { ResultsPlus
I‘/'--.. Examiner Comments

This answer contains more than enough information to be awarded
two marks.
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Question 8 (a)(i)

As expected, most candidates were able to complete the word equation.

8 This question is about exothermic reactions.

\
5
(a) A student uses this apparatus to measure the temperature increase when an l
excess of zinc powder is added to copper(ll) sulfate solution. %
‘:h‘
zinc powder A
3
L
75g copper(ll) sulfate solution ;
L
glass beaker polystyrene cup .
() Complete the word equation for the reaction.
(1)
zinc + copper(ll) sulfate — Zlhﬂﬂl[fﬂ.t& ............. S, C OP{JQJ'(.“) ......................
' f'.“x_ .

e,
ﬂﬂesuﬂsﬁm
Examiner Comments

This was a common error suggesting copper(ll) as the product.
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Question 8 (a)(ii)

Most candidates correctly referred to polystyrene being an insulator.
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Question 8 (a)(iii)

Most candidates correctly stated that zinc is more reactive than copper.

(iii) State why zinc reacts with copper(ll} sulfate solution.

A’tam ........ PR I G - Py

N
ﬂ ResultsPlus
Examiner Comments

This answer is not worth the mark.

(1)
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Question 8 (a)(iv)

The majority of candidates knew how to do the heat energy change calculation although
some lost a mark by using an incorrect temperature rise.

(iv) The temperature at the start of the reaction is 19.7 °C.
The temperature at the end of the reaction is 48.3 °C.
Calculate the heat energy change, in joules, for the reaction.

[for the mixture, c = 4.2)/g/°C]
2
AT= 4832-)9.7"

ol g [
1 <l A1= 2%.¢
q4=120.12
heat energy change = .[.28: | 2. J

»

y | ( ResultsPlus

/'-—-*. Examiner Comments

This candidate forgot to use the mass in their calculation but was given
one mark for the correct temperature rise.
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Question 8 (b)(i)

This molar enthalpy calculation proved quite challenging with some candidates either not
attempting it at all or trying to use the heat energy change equation again. Some candidates
who could demonstrate how to do the calculation then forgot to add the negative sign for the
exothermic reaction as required in the question.

(b) (i) The reaction between zinc and silver nitrate solution is exothermic.
A mass of 0.65 g of zinc is added to excess silver nitrate solution.
The heat energy change is 800 ).

Calculate the molar enthalpy change, AH, in kJ/mol.

Include a sign in your answer. ; K
_@__@73_ = 69 (3)

=" 299 ”

v 0f MO0S
0% K\

¢ 0L
@ Nﬂ S AH:[Q kJ/mol
0.4
Q.01

y / ResultsPlus

< Examiner Comments

ThIS candidate was one of many who forgot to add the negative sign
but did gain two marks.

63 International GCSE Chemistry Science Double Award 4SDO 1CR



Question 8 (b)(ii)

Only the strongest candidates scored two marks as many referred to silver being reduced
rather than silver ions.

(ii) This is the ionic equation for the reaction between zinc and
silver nitrate solution.

Zn(s) + 2Ag'(agq) — Zn**(aq) + 2Aqg(s)

Explain, in terms of electrons, why this is a redox reaction.

(2)

»

ﬂf { ResultsPlus
/--.. Examiner Comments

This candidate scores one mark. Along with many other candidates
they incorrectly state silver gains electrons instead of silver ions.
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Question 9 (a)(i)

The best catalyst was almost always correctly identified but the explanation was sometimes
not sufficient.
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9 This question is about rates of reaction.

(a) A student uses this method to investigate the rate of reaction between
iron(lll) nitrate solution and sodium thiosulfate solution.

«  pour 50cm’ of iron(lll) nitrate solution into a conical flask

» add one drop of catalyst solution

+ add 50cm’ of sodium thiosulfate solution to the conical flask
~« record the time for the mixture to become colourless

The student repeats the method using different catalysts and also with
no catalyst.

The table shows the student’s results.

no catalyst 55
cobalt(ll) chloride solution 32
copper(ll) sulfate solution 8
iron(ll) sulfate solution 27
zinc nitrate solution 75

(i) Explain which is the best catalyst for the reaction.

Examiner Comments

This scores one mark for identifying copper(ll) sulfate but no
explanation is given.
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9 This question is about rates of reaction.

(a) A student uses this method to investigate the rate of reaction between
iron(lll) nitrate solution and sodium thiosulfate solution.

« pour 50cm’ of iron(lll) nitrate solution into a conical flask

+ add one drop of catalyst solution

« add 50cm’ of sodium thiosulfate solution to the conical flask

« record the time for the mixture to become colourless

The student repeats the method using different catalysts and also with

no catalyst.

The table shows the student’s results.
no catalyst 55
cobalt(ll) chloride solution 32
copper(ll) sulfate solution 8
iron(ll) sulfate solution 27
zinc nitrate solution 75

(i) Explain which is the best catalyst for the reaction.

(2)
st sdwbion..as..ib..decreases ...
e o Auin
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o,

fls,
y { ResultsPlus
/'--. Examiner Comments

This scores one mark for identifying copper(ll) sulfate but the
explanation is incomplete as it does not compare the time to the
others.
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Question 9 (a)(ii)

This was generally answered well although some candidates just described what a catalyst is,
rather than how it works. The most common misconception was from those who confused a
lowering of activation energy with an increased energy of the particles.

(i) Explain how a catalyst increases the rate of a reaction.
(2}

Cotedysto lowel. te dckivalion esethy withest effedine the ...
¥ 7 o

thd”

y / ResultsPlus

< Examiner Comments

This answer is worth one mark.

\. J
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Question 9 (b)(i)

Many good explanations of how increasing the temperature affects the rate of a reaction
were seen with candidates often gaining at least three marks. The most common errors were
to omit a reference to more collisions per unit time or increased frequency of collisions.
Some candidates also did not mention successful collisions whilst disappointingly, some
otherwise very good answers were spoiled by suggestions that the activation energy of the
reaction was lowered.

(b) The rate of a reaction can also be altered by changing the temperature or by
changing the concentration of solutions.

(i) Explain, using the particle collision theory, how increasing the temperature
affects the rate of a reaction.

(4)
As.. e increase . Yhe (et edsocrpac temperoatwre ...
Yoo xole ol .xeachen. increases. So. the. peckeles. . ..
Skyery Yo Colde...mace. . & ec‘uc,n\-{j .......... PTT) S S W S.L.u: .........................
T T ——————
V ( ResultsPlus
/'-—-.. Examiner Comments
This answer is worth two marks, MP1 and MP3 on the mark scheme.
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(b) The rate of a reaction can also be altered by changing the temperature or by
changing the concentration of solutions.

(I) Explain, using the particle collision theory, how increasing the temperature
affects the rate of a reaction.

' ResultsPlus

Examiner Comments

This is a good answer worth four marks.
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Question 9 (b)(ii)

Although a lot of good answers were seen many candidates lost a mark by referring to fewer
particles without including the idea of per unit volume or similar. Similarly others mentioned
fewer collisions but without a reference to a time factor or frequency of collisions.

(i) Explain why using a solution of a lower concentration decreases the rate

of reaction.
(2)

)‘Lvmkt&

S

ﬂ ResultsPlus
Examiner Comments

The incorrect reference to particles moving slower means that this
answer sores no marks.

(i) Explain why using a solution of a lower concentration decreases the rate

of reaction.
(2)

,.....B..r;.m.s..u..:.....:l‘.‘mm_....am..........l.ﬁ.&.&..........J;zar.’m.l.t;i.....,m.......m,,...%fa.ﬂgn.....ulen.m.t......§.a......ﬂxez:f.,,.,.
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7
ﬂ ResultsPlus
Examiner Comments

This is a very good answer worth two marks.
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Question 10 (a)(i)

As expected, most candidates gave correct answers.
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Question 10 (a)(ii)

The points were usually correctly plotted but some candidates omitted the point at (0.0, 10.0)
or the point at (50.0, 0.0).
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Question 10 (a)(iii)

Most candidates drew two straight lines of best fit. However some, despite the requirement
for a ruler given on the front page, did not use one and others simply joined the
dots/crosses.
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Question 10 (a)(iv)

Many good answers were seen but sometimes candidates did not link the conductivity to the
volume of acid.

(iv) Give the trend shown on the graph for the first 50cm’ of acid added.
(1)

|
e

-
ﬂﬂesuﬂsﬁtﬁ
Examiner Comments

This is an acceptable answer for the mark.
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Question 10 (a)(v)

Many candidates just gave vague answers about human error without thinking carefully
about whether the anomalous result was too high or too low and then considering a possible
mistake to cause it.

(v) Suggest a mistake the student could have made to cause the
anomalous result.

(1)

AT SO 2 7Y 2 BN AU N IL, SO o) S P ERPT U 7Y (PR

e N\

y { ResultsPlus
/r--. Examiner Comments

This answer is too vague - it must refer to less acid or lower volume of
acid being added.
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Question 10 (b)(i)

This proved challenging to many candidates. Often, they did not help themselves by being
vague or unclear in their answers. Despite being clearly told to refer to the type of bonding in
barium sulfate and in water it was often impossible to tell which substance they were
referring to. However it was pleasing to see some very good answers.

(b) This is the equation for the reaction.

Ba(OH),(aq) + H,S0.aq) — BaSO.(s) + 2H,0(l)

() When 50cm’ of dilute sulfuric acid have been added, only barium sulfate and
water are present in the mixture.

Explain why this mixture does not conduct electricity.
Refer to the type of bonding in barium sulfate and in water in your answer.

(3)

(neter  heas  coveleot  beng
Berum  Suterke way tomic Bondse

B,

ﬂf { ResultsPlus
/‘-—-—. Examiner Comments

This is a fairly brief answer worth one mark.
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(b) This is the equation for the reaction.
Ba(OH),(aq) + H,SO..Laq) — BaSO,(s) + 2H;0(l)

(i) When 50cm’ of dilute sulfuric acid have been added, only barium sulfate and
water are present in the mixture,

Explain why this mixture does not conduct electricity.
Refer to the type of bonding in barium sulfate and in water in your answer.

(3)

This \& because e Lo woaker (s covc-,\mkig
....... Horded and o camek Conduck e\ed:ml:l(;mksa
_ttuosg Q‘VQ&N@ Ao EJQC&LL%E?. dacium>™ sulfake,
_tohle b jonicl lj b@@ AQ Sc;lb ané 0. um...
0ce ook fke tY Move and carry charme.
_onif ik uwece melten. Bacium Sutfike Yoy bo
_te geoolten o cascy &M@Q_. .. somare,ﬁee..

tomove, bR
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4\% Exami HEEMH‘IEHE

This is a very good answer worth three marks.
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Question 10 (b)(ii)

As anticipated, most candidates correctly suggested filtration.

International GCSE Chemistry Science Double Award 45D0 1CR 80



Question 11 (a)(i)

Many candidates were able to give correct state symbols for all the substances although
surprisingly a few put chemical formulae or numbers in the brackets.

11 This question is about the reduction of tungsten oxide, WO,

(a) A teacher uses this apparatus to reduce tungsten oxide.

excess hydrogen
b burning

Bl
_‘T

hydrogen gas ——»

g

tungsten oxide in
heat weighing boat

This is the teacher’s method.
« record the mass of a weighing boat
« add tungsten oxide and record the mass again

+ heat the weighing boat and tungsten oxide strongly for two minutes and then
allow to cool

« record the mass of the weighing boat and its contents

(i Complete the equation by adding the state symbols.
(2)

9
WO,(..D.) + 3H( AG,) > W( 04,) + 3HO(.\.)

Y

B
s
\( { ResultsPlus
/'-—-. Examiner Comments
The left hand side is correct and scores one mark. On the right, (g) or (1)
was accepted for water but (aq) for tungsten is incorrect.
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Question 11 (a)(ii)

Few completely correct answers were seen. Candidates often mentioned reheat or weigh
again but not both together as was required. Surprising suggestions included testing for
oxygen.

(i) Give an addition to the method to check that the tungsten oxide has been
completely reduced.

y / ResultsPlus
/""“ Examiner Comments

This answer was quite common but is insufficient without reference to
reweighing the constant mass.
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Question 11 (a)(iii)

(i) The table shows the teacher’s results.

empty weighing boat 14.72

weighing boat and tungsten oxide 17.04 .

weighing boat and tungsten 16.56 -

Use the teacher’s results to show that the empirical formula of tungsten oxide
is WO,

[for tungsten, A, = 184  for oxygen, A, = 16]
(3)

mass b hngskn = \(D6 - WTa = \-SL;‘)
masy b oeyaen = |F0Y -16F6 T OYE g

w .0

ey . O 4%

e X8

OOen:  ©-0> /00
¢ - >
WO,

: b

This is a well presented answer worth three marks.
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Question 11 (a)(iv)

Although gloves was judged insufficient without an additional description such as heat-proof,
many correct suggestions were seen.
(iv) The teacher wears eye protection and a lab coat during the experiment.

Give one other safety precaution the teacher should take.
(1)

....... e . . u00e CaPBOOTA .

-

%KR&SUHSﬁUS

Examiner Comments

A sensible safety precaution worth a mark.

(iv) The teacher wears eye protection and a lab coat during the experiment.

Give one other safety precaution the teacher should take.
(1)

_y _
w\( ResultsPlus
Examiner Comments

A sensible suggestion of a suitable type of gloves so worth the mark.
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Question 11 (b)
As expected, this was only accessible to the strongest candidates and others often did not

attempt it. Also some good candidates lost a mark by failing to take into account the
information about the percentage yield.

(b) In industry, tungsten oxide is reduced on a large scale using hydrogen. M
The percentage yield of tungsten is 73.5%

This is the equation for the reaction. _ M

WO; + 3H; - W + 3H,0

Calculate the mass, in tunnes, of tungsten that is produced when 2784 tonnesof
tungsten oxide are reacted with an excess of hydrogen.

[1tonne = 1 x 10°g] 727184 %
[for tungsten, A,= 184  for oxygen, A, = 16] \/\] 0 3 W

RAABY
sy a2
| (W\?@/\W\ﬂ
lWWW
L

| <
(2% 134 =220%

(3)

mass of tungsten = ...... 220% ... . tonnes

[

p -
%R&suﬂsﬁm
Examiner Comments

A good answer but unfortunately the candidate fails to use the 73.5%
percentage yield information so only scores two marks.
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(b) In industry, tungsten oxide is reduced on a large scale using hydrogen.
The percentage yield of tungsten is 73.5%
This is the equation for the reaction.

WO; + 3H; —» W + 3H,0

Calculate the mass, in tonnes, of tungsten that is produced when 2784 tonnes of
tungsten oxide are reacted with an excess of hydrogen.

[1 tonne =1 x 10°g]
[for tungsten, A, = 184  for oxygen, A, = 16]

w3 wW/ (3)
179 A
Mr 189+ /62200 84
219y _
Moles T 1392
(7.92 x0.F35:10.27,2 ¥ 194 -
mass of tungsten = /3325 tonnes

N
I,
[,

/J Ly
ﬂﬂESUﬂSﬁlﬁ
Examiner Comments

This candidate has used an incorrect relative formula mass of 200
instead of 232. However the rest of the calculation is correct so the
candidate scores two marks using ECF (error carried forward) as
indicated in the mark scheme.
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Paper Summary

Based on their performance on this paper, candidates should:

increase their familiarity with pieces of apparatus used in the laboratory and their
purpose.

have as much practical experience as possible to improve understanding of methods used
in practical situations.

read questions carefully to both be clear what is being asked, and to be aware that useful
information to help in the answer is sometimes provided.

learn tests for ions.

appreciate the difference between testing for the presence of water and showing that a
liquid is pure water.

practise writing formulae and equations.

practise all types of calculations and show all working.

be clear which bonds or forces need to be broken or overcome when different types of
substances are melted or boiled.
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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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