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Introduction

Question 1 is about states of matter and Question 2 is about rusting and both performed well.
Question 4 is about atomic structure and performed well on the whole. There are quite a few five
mark questions including producing crystals, structure and bonding of silicon dioxide and
chemical tests. All of these discriminated well. Question 7 is an unusual question that is very
different for a rate of a reaction question and this topic discriminated well. There appears to be
better performance than in previous years and many candidates performed well with the
calculations.
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Question 1(b)

The question describes the particles in a gas. Three marks are required to answer the question.

(b) Describe the arrangement, movement and energy of the particles in a gas.
(3)

..... T
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ResultsPlus

Examiner Comments

This is a good answer. All four marks are available for describing the arrangement,
movement and energy so all three marks were awarded.

T
LR
A
P!

(M4 ResultsPlus

\_, Examiner Tip

Three answers needed to gain all the marks.

(b) Describe the arrangement, movement and energy of the particles in a gas.
(3)

%epm}-clm;nmu‘ﬂjascanmweﬁ@elj .........
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% ResultsPlus
Examiner Comments

One mark is awarded for the particles move freely.

Examiner Tip

Qﬁ ResultsPlus

There are three marks here, so there must be three different arrangements of particles to
gain all three marks.

(b) Describe the arrangement, movement and energy of the particles in a gas.
(3)

“ﬁ%mnq,tmm{”'-
&asmwﬁclesaxe,%yapaﬁﬁweqd«dﬁv
* Movements- | o

© They move W zandom  drveckins
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ResultsPlus

Examiner Comments

Three marks are awarded here.
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| Examiner Tip

This is a good way of showing the three bullet points to show arrangement, movement and
energy.
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Question 2(a)ii

Candidates must show iron(lll) oxide to gain the mark, not just iron oxide. Most candidates gave a
correct answer.
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Question 2(b)i

Most candidates gained two marks for describing a barrier method.

(b) The diagram shows method A and method B, which are both used to prevent iron
from rusting.

iron paint iron zinc
N i /

Method A Method B

(i) Describe how method A prevents iron from rusting.
(2)

- Paiot prevents won . do.. meact. with oxygen..and. waler....

___________f!.ﬁm..._._...Iua.‘l_i_ns ...................................................................................................................................................................................................................
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ResultsPlus

Examiner Comments

Needs to mention a barrier method or coating the paint to gain the first marking point, so
just one mark awarded.

/’7 \
.

\) \ ResultsPlus

Examiner Tip

You need to mention why there is a barrier method to gain the first mark.

(b) The diagram shows method A and method B, which are both used to prevent iron
from rusting.

iron zinc

(i) Describe how method A prevents iron from rusting.
(2)

Dointivg . gouidus o prikcie oowtiar vk gmm Ly fronh,
R L L D T —— b
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N { ResultsPlus
/--.. Examiner Comments

This is a good answer showing that painting provides a barrier that prevents the iron
reacting with oxygen, so two marks awarded.

A\ ResultsPhus
<)

| Examiner Tip

Method A shows the diagram and so needs to explain why it is a protective barrier.
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Question 2(b)iii

Most candidates gained both marks for zinc is more reactive than iron and zinc reacts.

(i) Explain how method B prevents iron from rusting even when the zinc layer
is damaged.
(2)
Evan%;mlaﬂﬁr'ﬁ ...... dﬂmagedafﬁcroiched.,oxﬂaenn
.................. and _cader. veoct ol zinc. Because. . 2ine. 1a. roore. veockive

.................. Ynan.iron..and. iren. cll ot M08 e
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ResultsPlus

Examiner Comments

A good answer stating that zinc is more reactive than iron and that oxygen and water react
with zinc rather than iron.

Al
zzzf““'l \

Q ResultsPlus

Examiner Tip

For two marks you must show zinc is more reactive.

(iii) Explain how method B prevents iron from rusting even when the zinc layer

is damaged.
(2}

ety gty ey el il
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Examiner Comments

e

One mark for zinc sacrificially protects iron from oxidising.

/.-
/z.-' B
// {

&34\ ResultsPlus
\-l

| Examiner Tip

"y

This is an explain, so needs to say why zinc is more reactive than iron, as well as why it
protects iron.
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Question 3(b)

Most candidates gave M1 for move faster or particles have more kinetic energy. Some lost a mark
for not mentioning more frequent collisions.

(b) The experiment is repeated with the water at a higher temperature.

Explain, in terms of particles, why the copper(ll) hydroxide takes less time to form.
(2)

Ewrcsu)gQ"k‘*f‘ﬁbhow\u:w"‘wrkfﬂf@;xhmgﬂr;
e 8 OO c;ﬂuvd}fmmﬁc&u{foll&““@"ﬁﬁfw\u'ﬂh&'f-
I s LT A S P
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Examiner Comments

A good answer with more kinetic energy and frequent successful collisions per second.

<0
f

Q ResultsPlus

Examiner Tip

This is an explain so needs to say why there are more collisions.

(b) The experiment is repeated with the water at a higher temperature.
Explain, in terms of particles, why the copper(ll) hydroxide takes less time to form.

(2)
Vﬂ&?m{hchAmu%%@\a\ﬂmGM ..... (UL S VS

...... ANV SADABA . Svateded M SN

Int GCSE Chemistry 4CH1 1CR 15



.'\ o
ResultsPlus

Examiner Comments

One mark for particles move faster.

—
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;

M4\ ResultsPlus
\/

| Examiner Tip

No explanation why they take less time, so just one mark awarded.

16
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Question 3(c)ii

Most candidates knew the correct charge of either 2+, +2 or Cu2+. A few had the wrong charge
such as 2-, 1-, 1+ or 3+.
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Question 4(a)

Most candidates knew the first relative mass, but sometimes they did not put the +1 rather than
1, which was not acceptable. Many candidates just said 0 which was not creditworthy.

4 This question is about atoms and ions.
(a) Table 1 shows some information about sub-atomic particles.

Complete Table 1 by giving the missing information.
(3)
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z ResultsPlus

Examiner Comments

A good answer with all correct.

Examiner Tip

<5 ResultsPlus

Learn the charges as these are often asked for.

4 This question is about atoms and ions.
(a) Table 1 shows some information about sub-atomic particles.

Complete Table 1 by giving the missing information.
(3)

Int GCSE Chemistry 4CH1 1CR
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ResultsPlus

Examiner Comments

This was a common answer with 2 marks awarded.
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™ ResultsPlus
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| Examiner Tip

Zero is not an acceptable answer. It needs to be a range between 1/1800 or 1/2000.

20
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Question 4(c)

Most candidates had 2 marks for the same number of protons and different number of neutrons.

() A sample of lithium contains two isotopes, °Li and "Li.

In terms of sub-atomic particles, give one similarity and one difference between

these isotopes.
(2)

similarity
SWMM]* ........ af... Fr.l'.fms. e

difference
pf‘fﬁdﬁtmnhmb‘w ot ntwtrens, R R
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2 ResultsPlus

Examiner Comments

Correct answer for both marks.

0\ ResultsPlus

Must be number of to gain the marks.

(©) A sample of lithium contains two isotopes, °Li and "Li.

In terms of sub-atomic particles, give one similarity and one difference between

these isotopes.

similarity

(2)

difference

22
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/--.. Examiner Comments

Unfortunately, the neutrons and electrons were the wrong way round so no marks awarded.

—
> 1
g |
e

- v \ ResultsPlus
)

| Examiner Tip

The two isotopes are shown 6 Li and 7 Li which was a way of showing there were different
neutrons.

Int GCSE Chemistry 4CH1 1CR

23



Question 4(d)

The majority of candidates gained all three marks for this calculation.

(d) A sample of magnesium contains 79.0% of *Mg, 10.0% of *Mg and 11.0% of *Mg.
Calculate the relative atomic mass, A,, of this sample of magnesium.

Give your answer to one decimal place.
(3)

CNnNx26)
Ax C%):iqwzqh CI0x2%D) =+ = 04.3
TaYe)

24 Int GCSE Chemistry 4CH1 1CR



a\ -
ResultsPlus

Examiner Comments

Clear answer gaining all three marks.

A7
f

Q ResultsPlus

Examiner Tip

Remember to read all of the question before attempting the calculation.

(d) A sample of magnesium contains 79.0% of Mg, 10.0% of Mg and 11.0% of *Mg.
Calculate the relative atomic mass, A,, of this sample of magnesium.
Give your answer to one decimal place.

Relotive odomie MOw 5 Ay e ce4 x 719.00 1 (25 x10.00+4 (g~ ''-02

1060

v 24.3%
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Examiner Comments

Gains two marks for 24.32.

Pl "-.
Ay \
Y

M4\ ResultsPlus
\:

) Examiner Tip

Make sure you read the question as it should be one decimal place.

26
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Question 5(a)

Most candidates gained either two or three marks. Colour is sometimes not correct.

5 This question is about elements in Group 7 of the Periodic Table.
(a) Complete the table by giving the missing information.

(3)

fluorine pale yellow gas
chlorine pale green 9 ad>
bromine brow~ liquid
iodine dark grey solid
astatine black Sohd
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ResultsPlus

Examiner Comments

A good answer, all correct.

ResultsPlus

Examiner Tip

Use the pattern to see how the physical states are going down.

5 This question is about elements in Group 7 of the Periodic Table,
(a) Complete the table by giving the missing information.

(3}

fluorine pale yellow

chlorine pale green 308

bromine or ‘”‘5‘0- liquid
iodine dark grey solid
astatine black Se h‘b\‘

28
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ResultsPlus

Examiner Comments

Two marks for gas and solid but orange is not acceptable for bromine.

ResultsPlus

Examiner Tip

Learn the colour of bromine as it is often asked.

5 This question is about elements in Group 7 of the Periodic Table.
(a) Complete the table by giving the missing information.

(3)

fluorine pale yellow gas
chlorine pale green 50 } |
bromine liquid
iodine dark grey solid
astatine black I '(0] W ? J

Int GCSE Chemistry 4CH1 1CR
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Examiner Comments

No marks as solid and liquid are in the wrong place.

/z. \'
e

-

~ \ ResultsPlus
~_\

| Examiner Tip

The pattern goes gas, liquid and solid in this order. So, chlorine must be gas or liquid and

astatine has to be a solid.

30
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Question 5(b)i
This was not answered well by the majority of candidates.

(b) The order of reactivity of the Group 7 elements can be shown by using
displacement reactions.

(i) When chlorine is added to sodium bromide solution, chlorine
displaces bromine.

Give a chemical equation for this reaction.

............................................................. Wy * ZNaBr = ANgC[ + @r

(2)

Int GCSE Chemistry 4CH1 1CR
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ResultsPlus

Examiner Comments

Correct answer and balanced so two marks awarded.

Qﬁ ResultsPlus

Examiner Tip

Remember that chlorine and bromine are always diatomic.

(b) The order of reactivity of the Group 7 elements can be shown by using
displacement reactions.

(i) When chlorine is added to sodium bromide solution, chlorine
displaces bromine.

Give a chemical equation for this reaction.
(2)

Clyoa NaBr =y NaCl 4By, oo

32
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Examiner Comments

All formulae are correct but have not been balanced, so just one mark awarded.

ol

e
f

Q ResultsPlus

Examiner Tip

Don't forget to balance the equation.

(b) The order of reactivity of the Group 7 elements can be shown by using
displacement reactions.

(i) When chlorine is added to sodium bromide solution, chlorine
displaces bromine.

Give a chemical equation for this reaction.
(2)

2C1 2N B2 NG A Bla

Int GCSE Chemistry 4CH1 1CR
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ResultsPlus

Examiner Comments

Unfortunately, 2Cl is not correct as must be diatomic so no marks awarded.

Y
AN
Ay
P,
F

M4\ ResultsPlus
\/

) Examiner Tip

Remember all halogens are diatomic.

34
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Question 5(b)ii

Most candidates knew there was no reaction and most had both marks.

(i) Explain whether a reaction takes place when bromine water is added to
sodium chloride solution,

(2)

Int GCSE Chemistry 4CH1 1CR
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_ ResultsPlus

Examiner Comments

Gained one mark for knowing there was no reaction, but nothing else was creditworthy.

Examiner Tip

You must explain why bromine is less reactive than chlorine for the second mark.

(i) Explain whether a reaction takes place when bromine water is added to
sodium chloride solution.
(2)

Ko sina mive 0 ler  feactie fhen chlorive,

so. the  thlaide tn WAl pof  be dig pleced ;fh”

qu; Inba cL\\u i&,

36
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i{ < ResultsPlus
/--.. Examiner Comments

Explains why there is no reaction as bromine is less reactive than chlorine, so two marks
awarded.

.-"'. \-
-

s

)\ ResultsPlus

Make sure you use bromine and chlorine, not chloride or bromide as these were not
allowed.

Int GCSE Chemistry 4CH1 1CR
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Question 5(b)iii

Many candidates lost a mark by using astatine rather than astatide.

(iii) The displacement reaction between potassium astatide and bromine can be
represented by this ionic equation.

)
2At + Br, - At, + 2Br ll
Explain why this is described as a redox reaction.
(2)
AR 1030s  eleckyon.. and. . BeCOmE. . OISO . .
................. Byp...gQins... cleckvons.... and.... Wcome.. vedaced . ..............
e The . yeACKSO. ... hoppens... O he. a0ME . HONC.
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_ ResultsPlus

Examiner Comments

A clear answer that states that At loses electrons and is oxidised and Br, gains electrons and
is reduced so both marks awarded.

Examiner Tip

If you use the equation shown you can use At and Br;, to be sure you use the right species.

(i) The displacement reaction between potassium astatide and bromine can be
represented by this ionic equation.,

2At” + Br, —» At, + 2Br

Explain why this is described as a redox reaction.
(2)

At [oses electona. 8o Vo oxidisedh.

Bromine... gans... electrms.. .90 (1 1e  reduced. ...

Int GCSE Chemistry 4CH1 1CR
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_ ResultsPlus

Examiner Comments

At is not allowed as we do not know if it was astatine or astatide ions, so just one mark for

the bromine gains electrons and is reduced.

Examiner Tip

Use the equation to be sure you use the correct species.

(liiy The displacement reaction between potassium astatide and bromine can be

represented by this ionic equation.

2At + Br, — At, + 2Br

Explain why this is described as a redox reaction,

IULC&J

IDC‘““’C

40
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Examiner Comments

At and Br would not score even if the electrons losing or gaining electrons as At is not an ion
and Br is not a correct formula. In this case At is reduced and gains electrons is wrong and
Br is oxidised and loses electrons is wrong so no marks awarded.

4  ResultsPlus
\

Examiner Tip

Note that 2At must lose electrons to get At, and Br, must gain electrons to get 2Br. Use this
equation to work this out.

Int GCSE Chemistry 4CH1 1CR
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Question 6(b)

The majority of candidates got the marks for fizzing, bubbles or effervescence. Note that saying
gas is produced is not creditworthy as it is not an observation.
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Question 6(c)

Most candidates knew that all the hydrochloric acid was reacted. A few lost the mark by talking
about magnesium rather than acid.

Int GCSE Chemistry 4CH1 1CR 43



Question 6(d)

Many candidates could give a description of how the crystal was formed and gained four or five
marks. Not heating or heating to dryness lost most of the marks. Some candidates missed the

filtering mark in M1.

(d) Describe what the student should do to the mixture formed in (c) to produce

pure, dry crystals of hydrated magnesium chloride.
(5)
Filley dhe evcems mogresum fo  obtan. Mogasalem chlowte. .

Soluhion,, Mead e Filhade o evcovade  sonm. of He godey. Ceol ..
W _down 0 ¢ ore formed . Filler 4o obfain puw srystals

........... 28 hytwoded megneaiem. chlovide only. Dvy Hum . gendty. bedscen duo

R RRER A b R
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i{ ResultsPlus
Examiner Comments

This is a very good answer, which described the process clearly and gained all five marks.

Q) ResultsPlus

Examiner Tip

Itis a good idea to do a plan, by making a few bullet points before writing the description.

(d) Describe what the student should do to the mixture formed in (c) to produce
pure, dry crystals of hydrated magnesium chloride.

c‘rtaa’rgl\abg,\r%%rmedhﬂgrﬂw ........ See .

enota ook na  place  f  wWn  Some

Int GCSE Chemistry 4CH1 1CR

45



%
\-\.

¥ / ResultsPlus
/'--.t Examiner Comments

No M1 as not filtered initially. The candidate stated that heat is up to make all the water
evaporate which implies that it was heated to dryness so can only gain M2. It went on to
imply that the crystals were formed when the water was evaporated, but this cannot be
scored, as all the water had already been evaporated.

< ResultsPlus
<

Examiner Tip

Learn how the crystals are formed, as this description is often tested.

46
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Question 7(a)

Many candidates gained two marks from this calculation, but very few knew that 120.00g needs
to show the decimals to gain three marks.

7 A student reacts small chips of calcium carbonate with an excess of
dilute hydrochloric acid.

This is the student's method.

» add 5.009 of smali calcium carbonate chips to a conical flask
+ add 30cm® of dilute hydrochloric acid which is in excess

« quickly add a cotton wool plug and place the conical flask on a balance

cotton wool plug

calcium carbonate ‘ dilute hydrochloric acid

balance

This is the equation for the reaction.

CaCO,(s) + 2HCl(ag) — CaCl(aq) + H,O) + CO,(g)

The reading on the balance decreases as carbon dioxide gas is lost through the
cotton wool plug.

(a) Calculate the mass reading on the balance when all of the calcium carbonate
has reacted.

Assume that all of the carbon dioxide gas is lost through the cotton wool plug.
[for CaCO;, M, =100  for CO,, M, = 44]

rlCﬂCOs = ,E:f.?-. = g,oﬁml

(00
'ZICRCOB, s Weo, = | o]
Yeow = 0.05 wl
MBS o‘F O = 0”5 x 44 =-#H‘ 2-2_05 mass = }1—0.00 .9
mass M’g z [pr. - 2.20

(3)

= ’Wj
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Examiner Comments

Perfect answer with all three marks.

P
e
Pl

- 4 ResultsPlus
\/

| Examiner Tip

As the scale shows 122.20g the answer should also be 120.00g

48
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A student reacts small chips of calcium carbonate with an excess of
dilute hydrochloric acid.

This is the student’s method.

« add 5.00g of small calcium carbonate chips to a conical flask

« add 30cm’ of dilute hydrochloric acid which is in excess

+ quickly add a cotton wool plug and place the conical flask on a balance
cotton wool plug

calcium carbonate dilute hydrochloric acid

chips
balance

This is the equation for the reaction.
CaCOs(s) + 2HCl(aq) — CaCly(aq) + H,O) + CO,(g)

The reading on the balance decreases as carbon dioxide gas is lost through the
cotton wool plug.

(a) Calculate the mass reading on the balance when all of the calcium carbonate
has reacted,
Assume that all of the carbon dioxide gas is lost through the cotton wool plug.

[for CaCO;, M, = 100 for CO;, M, = 44)
(3)

I“l", of cactly - -,-g-;
= 0.0S L0
molof COu: ey o (neos =1t 120
mass = ....... 22

maoss o L0z = posx 44

= Z.Z.:j

122.2 - -
the re-pfr'uj A th balonce - -t o= 2o

Int GCSE Chemistry 4CH1 1CR
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i{ < ResultsPlus
/--.. Examiner Comments

Many candidates gained for 120g but lost one mark for not showing the decimals.

-

- 'f“ ResultsPlus
~_\

| Examiner Tip

Moles 0.05 and mass 2.2g would also gain two marks but it needs the decimals for three
marks.

50
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Question 7(b)i-iii

Many candidates knew to draw a tangent but did not always find the correct answer. Some lost a
mark by g/m. This must be g/min as m could be mass rather than minutes. Curves were usually
plotted accurately and the majority gave a smooth curve for all the points. Those candidates who
didn't draw a tangent were only allowed one mark for g/min.

(i) Plot the student’s results.
The first three have been plotted for you.
(1)

(i) Draw a curve of best ﬂ't'through the pointsr.
. . (1)

20

18- M:ﬁﬁ:

1.6

14-

1.2 - .
Total mass of )4

CO, produced 1.0
in grams

0.8+

0.6

I |

0.2

o.oa
0

Time in minutes

(iii) Calculate the rate of reaction at 2 minutes by drawing a tangent to the curve
and calculating the gradient of the tangent.
Give the units for the rate of reaction.

.2
y

(3)
a 0'8

rate of reaction= 0.9

units=...9./ .m0
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Examiner Comments

A good answer, plotting correctly with a smooth curve. The tangent is drawn and the triangle
has been shown clearly. The answer is correct and the units are correct so all marks were
awarded.

lf \ ResultsPlus
\

Examiner Tip

The question clearly says that the candidate needs to draw a tangent, so not doing that
loses two marks straightaway.
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(i) Plot the student’s results.

The first three have been plotted for you.
4}
(i) Draw a curve of best fit through the points.
, A
2.0
o 1.8 g ——t
:a"""?
1.6 = caus IS
1.4
1.2
Totnlqtmof
- CO, produced 1.0
in grams
0.8 -
0.6
04 - {
0‘2, i
0
0 1 2 3 4 5 6 7 8
Time in minutes
(iii) Calculate the rate of reaction at 2 minutes by drawing a tangent to the curve
and calculating the gradient of the tangent.
Give the units for the rate of reaction. .
(3)

rate of reaction = 24

units = al.m
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N { ResultsPlus
/'--.. Examiner Comments

The plots and curve are correct, with a tangent, but the rate of reaction was incorrect and
g/m is incorrect so just three marks awarded.

V \ ResultsPlus
\

| Examiner Tip

Show your working, with the triangle as 1.2 divided by 4 would have had the answer 0.3 and
must be g/min not g/m.

54
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(i) Plot the student’s results.
( The first three have been plotted for you.

(i) Draw a curve of best fit through the points.

(M

(1)

20

1.8

1.6

1.4=

1.2

Total mass of

CO, produced 1.0

in grams

0.8

0.6

04-H

0.2

0

o 1 2

3

4 5 6 7

Time in minutes

8

(iii) Calculate the rate of reaction at 2 minutes by drawing a tangent to the curve

and calculating the gradient of the tangent.
Give the units for the rate of reaction.

LY .
5= - 0.4

rate of reaction =

units = ...

(3)

0.1

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

Int GCSE Chemistry 4CH1 1CR
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/'--.. Examiner Comments

No tangent so loses 2 marks straightaway. Plots and curve are correct and g/min is correct
so three marks awarded.

o \-
e

(M4 ResultsPlus
\ Examiner Tip

1.4 divided by 2 is incorrect as this is not the average rate of reaction. The question clearly
says draw a tangent so make sure you answer the question.

56
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Question 7(b)iv

This question discriminated well. The strong candidates explained the answers by looking at the
three sections and explained the steepness of the graph, why it was the steepest and why it was
less steep. A common answer was saying at 8 minutes it was horizontal but did not always say all
the calcium carbonate was used up, rather than saying hydrochloric acid or carbon dioxide was

used up.

(iv) Explain why the shape of the graph changes during the 8 minutes.
(4)
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Examiner Comments

This was a good answer dividing each answer in sections. The first section was the steepest
and then explaining why the rate of reaction is fastest and then less steep as the rate of
reaction decreased. So, all four marks are awarded.

\ \ ResultsPlus

Examiner Tip
You need to mention the shape of the graph in each section and explain why the graph is

steepest or less steep.

(iv) Explain why the shape of the graph changes during the 8 minutes.

......................................... sne 4. Znt 6* pevffdu m% Jnr allion ..
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/--.. Examiner Comments

The first minute is steepest for the first mark and it is less steep for the second mark but no
explanation for either so it is limited to two marks. It does say it was flat but no mention of
calcium carbonate used up, so still no explanation which limits it to two marks.

o~ 4 \ ResultsPlus
\

| Examiner Tip

Explanations are required or otherwise only two marks can be awarded.

(iv) Explain why the shape of the graph changes during the 8 minutes.
(4)
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Examiner Comments

One mark for saying all the calcium carbonate was used up in 8 minutes, but there was no
mention that the line is flat so just one mark awarded.

M4\ ResultsPlus
\ Examiner Tip

There is no mention of talking about the steepness or any relation with the curve which
would limit us to only two marks. This is necessary when describing the shape of the curve.

60
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Question 7(c)

This was well done by the majority of candidates. Most candidates stated how the rate of reaction
increases and why the surface area increases for two marks. A few lost the third mark for not

saying there were more frequent collisions.

(€) The student repeats the experiment using the same mass of calcium carbonate
but jﬂg@_dﬁ.r.:ather than chips, keeping all other conditions the same.

Explain the effect of this change on the rate of reaction.

(3)
...,.,..,.....E.m,h.af@.ing.,..,ch.;{:s._m....[z..t?.rﬁ_?_t_____fe.s:._-:eg_s_gs_____xh_g___cunfme.....m.rem.....ﬂ.'.,f,..E&.!,Eﬂfm...mr.hﬁmﬁsn
~Se.more pacticles are. expoced. ,..9nd the . pocticles collid@. more. frequentiy..
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Examiner Comments

A good answer covering all the points, so three marks awarded.

L1
o,
Examiner Tip

The explanation needs to explain why the rate of reaction increases.

(c) The student repeats the experiment using the same mass of calcium carbonate
but as powder rather than chips, keeping all other conditions the same.

Explain the effect of this change on the rate of reaction.
(3)

The  SKeace area,.

_oowdes

62 Int GCSE Chemistry 4CH1 1CR



™
\( { ResultsPlus
_‘/'--.. Examiner Comments

This candidate thought that powder decreases the surface area so no mark for M2. More
collisions take place is not enough for more collisions as no mention per unit time so no M3.
One mark for increasing the rate of reaction.

‘f \ ResultsPlus
\

Examiner Tip

Make sure you say more collisions per unit time or more frequent collisions to gain the third
mark.
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Question 8(a)

Those candidates who learned the definitions gained two marks for shared pairs of electrons and
nuclei. A few lost both marks for mentioning intermolecular forces.

8 This question is about the covalent compounds hydrogen chloride and
silicon dioxide.

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

Ebﬁhﬂsfﬂm{mt’QfﬂkfrmhanLei'w,_pn&&}mrfd
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Examiner Comments

A good answer that had learnt the definition.

@) ResultsPlus

Examiner Tip

Learn the definition as it is often tested.

8 This question is about the covalent compounds hydrogen chloride and

silicon dioxide.
(a) Describe the forces of attraction in a covalent bond.
(2)
o Pleckyems. ot shored  Yoekwa 0o ohems  cohich.. Coto
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Examiner Comments

This lost one mark for not saying a pair of electrons are shared. One mark for attracted to
nuclei.

Examiner Tip

Nuclei must always be plural to gain the mark.

8 This question is about the covalent compounds hydrogen chloride and
silicon dioxide.

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

(2
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Examiner Comments

e

No mention of sharing a pair of electrons and no mention of nuclei so no marks.

"
-
/z.-' -
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&34\ ResultsPlus
\-l

| Examiner Tip

Remember to always mention a shared pair of electrons to gain a mark.
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Question 8(b)i

Many correct answers showing the dot and cross diagrams. Some candidates lost a mark for
adding an extra hydrogen electron. A few candidates gave an ionic structure and a few added two
hydrogens to one chlorine, so no marks awarded.

(b) Hydrogen chloride has the formula HCl

(i) Draw a dot-and-cross diagram to show the bonding in a
hydrogen chloride molecule.

Show only the outer shell electrons in each atom.
(2)
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Examiner Comments

A correct dot and cross diagram. It is not necessary to put the dots and crosses around the
rings.

T
/’_.---\. \
- AN
\

o |

Q ResultsPlus

Examiner Tip

Look at the Periodic Table so you know how many electrons there are in hydrogen and
chlorine.

(b) Hydrogen chloride has the formula HCl

(i) Draw a dot-and-cross diagram to show the bonding in a
hydrogen chloride molecule.

Show only the outer shell electrons in each atom,
(2)
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Examiner Comments

Gained one mark for a shared pair of electrons but lost one mark for adding an extra x on
hydrogen.

A
A
Pt

/\Vl ResultsPlus

) Examiner Tip

If you look at the Periodic Table you can see that H only has one electron.

(b) Hydrogen chloride has the formula HCL Hr )

(i) Draw a dot-and-cross diagram to show the bonding in a
hydrogen chloride molecule.

Show only the outer shell electrons in each atom.

4 (2)
: —_—
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Examiner Comments

The clue in the question says that hydrogen chloride is a molecule so it is not ionic, so no
marks awarded.

P
et
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4

C4)\ ResultsPlus
\U

| Examiner Tip

Make sure you read the question and you can see that it is HCI, not H,Cl.
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Question 8(b)ii

Some candidates lost both marks for not realising weak intermolecular forces are involved. Those
who scored the first marking point lost the second point for saying there was less energy to
overcome or to break the bond.

(i) Explain why the boiling point of hydrogen chloride is low.

(2)
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Examiner Comments

This is a clear answer saying the weak intermolecular forces requires low energy to break

the forces for both marks.

7
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A
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W4\ ResultsPlus
2\

) Examiner Tip

Low boiling point is a clue to realise there are weak intermolecular forces.

(i) Explain why the boiling point of hydrogen chloride is low.
(2)
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Examiner Comments

This implies that the bond between hydrogen and chlorine is broken and no mention of
weak intermolecular forces, so no marks awarded.

T
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A
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W4\ ResultsPlus
D

| Examiner Tip

This depends on mentioning the weak intermolecular forces, so if this is not mentioned
there are no marks.

(li) Explain why the boiling point of hydrogen chloride is low.

(2)
dengmphbhh.“ : tiaﬁmiﬂ&mkwdarerum,
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/--.. Examiner Comments

One mark for weak intermolecular forces, but no second mark for less energy to overcome,
as this is not a comparison.

o \-
e

- 'f ResultsPlus
\

| Examiner Tip

If not using a comparison use a little amount of energy rather than less amount of energy.
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Question 8(c)i

Many candidates stated that oxygen is a smaller atom and gained the mark. Others said oxygen
was bonded to two silicon atoms or said silicon is bonded to four oxygen atoms. Oxygen has two
shells and silicon has three shells were rarely seen. Some candidates lost a mark by saying silicon

is bonded by two oxygen atoms.
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Question 8(c)ii

Very few candidates gained a mark. They did not realise that silicon dioxide was acidic or calcium
oxide was basic so no marks could have been awarded.
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Question 8(c)iii

This question discriminated well. Some candidates lost marks for talking about intermolecular
forces, which were not present in silicon dioxide. Others talked about diamond rather than silicon

dioxide.
(ili) Silicon dioxide has the same structure as diamond.
Silicon dioxide is very hard and has a very high melting point.
Explain these properties.

Refer to the structure and bonding of silicon dioxide in your answer.
(5)
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Examiner Comments

This was a good answer with five marks covered. M1 giant covalent structure, M2 strong
covalent bonds, M3 requires a large amount of energy to overcome, M4 tetrahedral lattice,
M6 does not have layers.

Q} ResultsPlus

Examiner Tip

It is a good idea to make a plan using bullet points before writing the structure and bonding.

(iii) Silicon dioxide has the same structure as diamond.
Silicon dioxide is very hard and has a very high melting point.

Explain these properties.

Refer to the structure and bonding of silicon dioxide in your answer.
(5)

o Silicen dioxide  ha, jlw?.i' covalent Jtructure, emdt
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/--.. Examiner Comments

Three marks for M1 giant covalent structure, M2 strong covalent bond, M3 large amount of
heat energy to break.

.-"'. \-

"' 3 ResultsPlus
\

| Examiner Tip

There are three points but needed M4, M5 or M6 to gain all five marks.

80 Int GCSE Chemistry 4CH1 1CR



Question 9(b)

Those candidates that mention sulfur burns and forms sulfur dioxide often gained either two or
three marks. Unfortunately, if sulfur or sulfur dioxide was not mentioned, no marks were
awarded for water dissolves to form acid rain as this is dependent on either M1 or M2. Some
candidates discussed nitrogen dioxide or carbon dioxide instead of sulfur so no marks could be

awarded.
(b) Many fuels are obtained from the fractional distillation of crude oil.

Explain how the combustion of a common impurity in fuels causes acid rain.
(3)
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Examiner Comments

Unfortunately, nitrogen not sulfur was discussed so no marks for react with water vapour to
form acid rain.

AR
QR \ ResultsPlus

Examiner Tip

Nitrogen is not present in fractional distillation. It is sulfur that is present in crude oil.

(b) Many fuels are obtained from the fractional distillation of crude oil.

Explain how the combustion of a common impurity in fuels causes acid rain.

(3)
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Examiner Comments
Ignore greenhouse gases and carbon dioxide. Sulfur was not mentioned so no M1 but sulfur

dioxide was mentioned so M2 and M3 to react with the rainwater, so two marks awarded.

(b) Many fuels are obtained from the fractional distillation of crude oil.

Explain how the combustion of a common impurity in fuels causes acid rain.

(3)
Fuels. conteon . sedf w,‘\hﬂffn#n)grfﬁurwec@m’ﬁ»r reccts with
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Examiner Comments

All points are covered so all three marks awarded.
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&34\ ResultsPlus
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| Examiner Tip

Start with sulfur combusts and then explain why sulfur dioxide forms and why it forms acid

rains.

84
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Question 9(c)i

Many candidates knew the correct temperature and silica or alumina was often answered. Learn
these conditions as it is often tested.
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Question 9(c)ii

The majority of candidates stated that short chain had higher demand. M3 quite often stated that
alkenes produced polymers but not many candidates mentioned alkanes were more flammable,
however some gained a mark for saying it was useful for petrol or gasoline. The majority of
candidates usually gained two marks.

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

4 brabe Joum [ losy chatn b fed,
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Examiner Comments

This gained one mark for saying long chain hydrocarbons are less useful and short chain
more useful. Nothing else was creditworthy.

Examiner Tip

This was just one mark. An explain is needed to say why alkanes are more flammable or why
alkenes produced polymers.

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

WLGM ________

ko,

‘‘‘ :' J !ﬁﬁ +

Int GCSE Chemistry 4CH1 1CR 87



.-""F--:

N { ResultsPlus
/--.. Examiner Comments

A good answer covering three marking points.

-

- V ResultsPlus
~<_\

| Examiner Tip

For three marks candidates need to explain why short chain is more useful and why alkanes
were more useful as they are flammable and why alkenes produce polymers.
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Question 9(d)i

The majority of candidates gained both marks for stating same molecular formula and different
displayed formula.

(d) The formula C:H,, represents three isomers.

(i) Explain what is meant by the term isomers.

(2)
gamegeni‘mln)@)mnla __________ bot hdjesant . stvacdaval gormula...

Int GCSE Chemistry 4CH1 1CR 89



N
ResultsPlus

Examiner Comments

Same general formula is not correct but one mark for different structural formula.

Q) ResultsPlus

Examiner Tip

Isomers are often tested so learn the definitions.

(d) The formula CiH,, represents three isomers,

(i) Explain what is meant by the term isomers,

(2)

e R & mole. ¢ u.lff:r{w""“lﬁ
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Examiner Comments

Precise and correct, two marks.

A~
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Q ResultsPlus

Examiner Tip

Good way of showing the two bullet points.
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Question 9(d)ii

The majority of candidates gained one mark, but only the minority gained both marks.
Candidates need to appreciate that just taking an angle is the same as a straight chain so not
creditworthy.

(iiy This is the displayed formula of one of the isomers.

H H H H H
LT T Pedona .
H~—~C—C—C—C—C—H
" H H H HH
Draw the displayed formula of each of the other two isomers.
(2)
) ¢
~C-H
U R A g |
H-C—C—¢— C_H H-C—c—C -y
R T e
H h-SH H- T—*H
H H
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Examiner Comments

A good answer showing the two different isomers for two marks.

A
0\ ResultsPlus

Make sure you add each one of them on a middle chain rather than just adding on the end.

(i) This is the displayed formula of one of the isomers.

Draw the displayed formula of each of the other two isomers. :
(2)

H H H H H H - H oy
| { l | H / ’ / |
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Examiner Comments

One mark for the first diagram but just adding one on the end is the same as a straight
pentane so not creditworthy.

You need to put two carbons in the middle to get the second mark.

Examiner Tip

(iy This is the displayed formula of one of the isomers.

(2)
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Examiner Comments

e

Unfortunately, no marks awarded as both are pentane.
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| Examiner Tip

Just adding them at the ends at ninety degrees was still pentane so no marks awarded.
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Question 10(a)i

The majority of candidates suggested the polystyrene cup and explained that heat would be lost
for two marks.

10 A student investigates the reaction between zinc and copper(ll) sulfate solution.
This is the equation for the reaction.

Zn(s) + CuSO,aq) — ZnSO.aq) + Cu(s)

This is the student’s method.

Step 1 add 25.0cm’ of copper(li) sulfate solution to a glass beaker

Step 2 record the temperature of the solution

Step 3 add between 5g and 6g of zinc powder (an excess) and stir the mixture
Step 4 record the highest temperature reached

(@) () Explain an improvement to step 1 to produce a more accurate
temperature rise.

rmd%\empcm\umu“m ....... &M‘,\m\ ............................
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Examiner Comments

This was not an improvement as it just stated record the temperature in step 2, so nothing
creditworthy.

Examiner Tip

Record the temperature was in the question so not creditworthy. There must be some way
to prevent heat loss to gain the marks.

10 A student investigates the reaction between zinc and copper(ll) sulfate solution.
This is the equation for the reaction.

Zn(s) + CuSO4aq) — ZnSO.(aq) + Cu(s)
This is the student’s method.

Step 1 add 25.0cm’ of copper(l) sulfate solution to a glass beaker
Step 2 record the temperature of the solution

Step 3 add between 5g and 69 of zinc powder (an excess) and stir the mixture
Step 4 record the highest temperature reached

(@) () Explain animprovement to step 1 to produce a more accurate
temperature rise,
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Examiner Comments

One mark for using a Styrofoam cup with a lid but no explanation why less heat would be
lost.

/{\3 ResultsPlus

Examiner Tip

Needs to explain the improvement to get the second mark.

10 A student investigates the reaction between zinc and copper(ll) sulfate solution.
This is the equation for the reaction.

Zn(s) + CuSO.aq) — ZnSO,ag) + Cu(s)
This is the student’s method.

Step 1 add 25.0cm’ of copper(ll) sulfate solution to a glass beaker
Step 2 record the temperature of the solution

Step 3 add between 5g and 69 of zinc powder (an excess) and stir the mixture
Step 4 record the highest temperature reached

(a) (i) Explain an improvement to step 1 to produce a more accurate
temperature rise.

e a. polystyene o m%ag}af
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/'--.. Examiner Comments

A clear answer stating that a polystyrene cup was used instead of a glass beaker and reduce
heat loss to the surroundings. So, two marks awarded.

o \-
e

&74\ ResultsPlus
\

| Examiner Tip

Must be a way why there was an improvement and an explanation on reducing heat loss.
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Question 10(a)ii

The majority of candidates knew that zinc was in excess.
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Question 10(a)iii

Surprisingly this was not well done with only the minority gaining one mark. Quite a few
candidates knew that the colour was blue but instead of colourless was often white or grey or
some other colour. White is not acceptable; it must be colourless. A variety of different colours

was often seen.
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Question 10(b)

This was well done by the majority. A few candidates lost the wrong mass but still scored two
marks or occasionally lost a mark for incorrect rounding. Most had all three marks for Q10(b)(i),
but fewer for Q10(b)(ii) getting four marks. Common mistakes were not showing -95 instead of
either +95 or just 95. Some candidates did not divide by 1000 so lost another mark.

(b) (i) The table shows the student’s results.

volume of copper(ll) sulfate solution in cm* 25.0

initial temperature of the copper(ll) sulfate solution in °C 18.5

final temperature of the copper(ll) sulfate solution in °C 48.6

Calculate the heat energy change (Q) in joules (J).
[for the solution, c =4.2J/g/°C]

[mass of 1.0cm’ of solution = 1.0g]
Q= mcDT .
= 5 x 4.2x 30.1
= 3160.57

o=...31%0.5 J

(i) The student repeats the experiment and calculates Q as 3800J.
The solution used contains 6.38 g of copper(ll) sulfate.

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

Include a sign in your answer.
[for CuSO,, M, = 159.5]
(4)
mole  of CuSD;, = —G_§§_. - 0.04 mol
159.5
OH = & . 8800: 100 _ g5 ki/mol
0.04

AH= ... -°1f5\. kJ/mol
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Examiner Comments

A perfect answer gaining all seven marks.
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M4\ ResultsPlus
\_; Examiner Tip

Show your working clearly as if you make a mistake, you can sometimes pick up other marks
for error carried forward.
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(b) (i) The table shows the student’s results,

volume of copper(ll) sulfate solution in cm’ 25.0

initial temperature of the copper(ll) sulfate solution in °C 185

final temperature of the copper(ll) sulfate solution in °C 48.6

Calculate the heat energy change (Q) in joules (J).
[for the solution, ¢ = 4.2)/g/°C]

[mass of 1.0cm’ of solution = 1.0g]
(3)
Q. mc DT
Q. 25x0.2% 304
@ . 3160.57
(ii) The student repeats the experiment and calculates Q as 3800 ).
The solution used contains 6.38 g of copper(ll) sulfate.
Calculate the molar enthalpy change, AH, in kJ/mol.
Include a sign in your answer.
[for CuSO,, M, = 159.5]
(4)
l""lO\ = MOSS 6 W ..._0‘.--
o mo
mol = £:3% . 3160.5
159.5 0.04
rno\ e OO 4mo) :q 'HD\'LS
1000
z 39,0128
» qkIwolaH = ... 39 kJ/mol

104 Int GCSE Chemistry 4CH1 1CR



N
\( { ResultsPlus

Examiner Comments

Q10(b)(i) gained all three marks. Q was asked to use 3800 ] but, in this case, they used
3160.5 ) which lost one of the marks. M1 for the moles and M3 divided by 1000 but lost one
mark for using -79 and lost the other mark for not showing the negative sign, so two marks
awarded.

4  ResultsPlus
\

Examiner Tip

Make sure you use the right value of Q or you will lose a mark.
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Question 11(a)

The majority of candidates knew that a flame test was done and usually had a yellow flame for
two marks. They either knew the test of the sulfate or did not, so two marks or all five marks were

often seen.

11 This question is about sodium sulfate, Na,5O,
(a) A teacher finds an unlabelled bottle containing a white solid.

Describe tests to show that the white solid is sodium sulfate.
(5)

€T ot flame _test an... the. solid... Fee—f s H_?':x:sodmm
i
_..,..iQ.!lﬁ........Pr,e.s,c.nt......Jne.'l.!.l.......,,,iiur.n,‘,....1'.!{1:___‘...f,lﬁm9..,,,,....53E.U.Qw...........:ﬂ.'lﬂn........ﬂd,d ........ aN.hy drochtaric
then add
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Examiner Comments

A clear answer showing the flame test and the sulfate test. Five marks were awarded.
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Examiner Tip

There is no need to give a description of how a flame test is performed. Just stating a flame

test and sodium forms a yellow flame is enough for two marks.

11 This question is about sodium sulfate, Na,SO,
(a) A teacher finds an unlabelled bottle containing a white solid.

Describe tests to show that the white solid is sodium sulfate.
(5)
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N { ResultsPlus
/'--.. Examiner Comments

Allow the flame test turning yellow for two marks. Sulfate ions added nitric acid for the third
mark, but sodium hydroxide is the wrong reagent so cannot score the white precipitate as
dependent on M4.

A
s

lf: \ ResultsPlus
\

| Examiner Tip

Learn the test of sulfate ions as it is often tested.
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Question 11(b)i

The majority of candidates knew that the mass was constant or that the last two results were the
same. A few candidates lost a mark for saying it decreases.
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Question 11(b)ii-iv

This was well done with most candidates giving 1.42 g and 1.8 g. Many candidates also gained
three marks for x = 10. Sometimes different answers were seen in (ii) and (iii) but candidates

could still gain three marks for errors carried forward.

(i) Calculate the mass of anhydrous sodium sulfate remaining after heating.

mass of anhydtous Na,S0y-24.99-23.5%

(M

mass of anhydrous sodium sulfate = ... VM2 g

(i) Calculate the mass of water lost from the sodium sulfate crystals
during heating.
(1)

mass 0F water lost = 26-¥9-24.99

;1-33,

mass of water = ............. 1P S g
(iv) Use the student’s results to calculate x in the formula Na,SO,.xH,0
[for Na,SO,, M, = 142 for H,O, M, = 18]

(3)
mole of Na,80y=192 _0.0]

I
mole of KO = _."..?_.- 0.l
| 8
_...._.--O" = 'O
X = .01
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Examiner Comments

A clear answer showing all the working and scores all five marks.

A~
=

- V 2 ResultsPlus
\:

) Examiner Tip

Always show your working as if you make a mistake you can pick up other marks for errors
carried forward.

(ii) Calculate the mass of anhydrous sodium sulfate remaining after heating.
(1

26-79 ~24.9qq = 1.9

mass of anhydrous sodium sulfate = ... 1«8 . .....49

(i) Calculate the mass of water lost from the sodium sulfate crystals
during heating.

(1)
26.319 - 23.53 =8.22
3.22-18 = 1.42
mass of water= ... 042 . ......qg
(iv) Use the student’s results to calculate x in the formula Na,S0,.xH,0
[for Na,SO,, M, = 142 for H,O, M, = 18]
(3)
mole of H:O = 1.42 = 0.039
13
mole Of Na,504=_1-8 =0.013
142
mol
0.013 mol of Na804 —> 0.039 of H,0
1 n'\Ol O'F NQISO‘,I _-> G mo‘ O.F H10 X=_ . G ,,,,,,,,, J

Int GCSE Chemistry 4CH1 1CR 111



N
\( { ResultsPlus

Examiner Comments

This was an unusual answer as (ii) and (iii) were the wrong way round so lost the first two
marking points. However, using these answers errors can be carried forward and using
0.079 and 0.013 were both correct and dividing 6 as an integer also correct so can gain all
three marks.

4  ResultsPlus
\

Examiner Tip

Remember always use an integer or otherwise you will lose the third marking point.
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(i) Calculate the mass of anhydrous sodium sulfate remaining after heating.

(1)
24.99 _2%57 :1.42 g
mass of anhydrous sodium sulfate=.. 1,42 . g
(ili) Calculate the mass of water lost from the sodium sulfate crystals
during heating.
(1)
9 - .

26.79 - (29.57+1:42) = 1.5

mass of water= .. "2T2Z2 1D ..
(iv) Use the student’s results to calculate x in the formula Na,S0,.xH,0

[for Na,SO,, M, = 142 for H,0, M, = 18]
(3)

[1N

Maoss/M¢
1.5/1%
0.0%7%

Mol

(8%

(8]

x=.76t Q.02 .. J
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/'--.. Examiner Comments

One mark for 1.42 g for (ii). No mark for 1.5 g as (iii) is incorrect. One mark for error carried
forward for 1.5 dividing by 18 giving 0.083. Nothing else creditworthy.

74\ ResultsPlus
\

| Examiner Tip

Could have had three marks if 1.42 was divided by 142 and a correct integer.
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Paper Summary

Based on their performance on this paper, candidates should:

+ Make sure you do rounding correctly as incorrect rounding can lose unnecessary marks.
* Revise all experimental practical works as this comprises 22%.

* Remember that intermolecular forces are not always required and adding them when not
there loses unnecessary marks.

+ Learn standard definitions as these are often tested.

+ Always show working as if you make a mistake, you can often pick up marks for errors carried
forward.

* Note that for longer mark questions it is a good idea to jot down a few bullet points to help
construct your answers.
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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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