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Introduction

Question 1 was an easy starter with many having all six marks.

Question 2 was unusual and discriminated well. Q02(e) is no longer allowed for double arrows or
just straight lines. It has to be arrows shown in the right directions.

Question 3 was also discriminated well. It was pleasing to see some very good answers of Q03(d).
Question 4 is an organic topic and discriminated well.
Question 5 was a titration and also a practical which was again discriminated well.

Question 6 was about reversible reactions and a tricky calculation in Q06(c) with few candidates
achieving four marks.
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Question 1(b)(i)

This was well done with the majority stating fractional distillation.

Int GCSE Chemistry 4CH1 2C



Question 1(b)(ii)

This was also well known and candidates usually wrote aircraft fuel, jet fuel or sometimes
(aero)plane fuel. A few lost the mark by just stating aircraft and not mentioning fuel.
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Question 2(a)

The majority stated that heat was released or was lost to the surroundings. A few lost the mark
for just saying that energy was released. It must be heat or thermal energy to gain the mark.
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Question 2(b)

The majority gained the mark for MgCl, and H,. Some candidates did MgCl instead of MgCl, which
lost the mark. Subscripts or superscripts and case must be correct, but it was pleasing to see that
very few were penalised for this.
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Question 2(c)

In order to gain two marks the curve started at the origin and there was a smooth curve and
finally a horizontal line. Some lost the mark for a straight line from the origin or others did not do
a horizontal line. Most gained at least one mark or others two marks.

(c) Draw a sketch graph to show how the volume of hydrogen changes with time
until the reaction has finished.

Volume

W

Time

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

A smooth curve starting at the origin and is acceptable for a horizontal line for two marks.

V \ ResultsPlus
\

| Examiner Tip

Make sure you start at the origin and continue to finish the horizontal line.
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(c) Draw a sketch graph to show how the volume of hydrogen changes with time
until the reaction has finished.

A
Volume
0 E
Time
AN
ResultsPlus

Examiner Comments

The curve must start at the origin for M1, but the horizontal line is accepted for one mark.

Examiner Tip

/\j ResultsPlus

You must always start at the origin.
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(c) Draw a sketch graph to show how the volume of hydrogen changes with time
until the reaction has finished.

A
Volume
0 >
Time
a\ -
ResultsPlus

Examiner Comments

This needs to be a curve not a straight line, so no mark for M1. The horizontal line is
accepted for M2, so one mark is awarded.

P
Ay

. ResultsPlus

| Examiner Tip

The curve starts steep and becomes shallow when hydrochloric acid has almost been used
up until it becomes horizontal.
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Question 2(d)

This was done well often gaining around three marks. Some candidates lost marks for not
saying that there were more frequent collisions or sometimes did not mention more successful
collisions. Most gained rate of reaction increases and particles move faster.
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(d) Explain why increasing the temperature of the hydrochloric acid affects the rate of
the reaction.

Refer to collision theory in your answer.
(4)

delwediceneisy o8 A \:m.shc.\{s"’\«n

mgdms{‘kutw\\\‘ﬁémqit-ftgcwr_w&

W°V‘V-'jntm4u- 4 ‘?‘ﬂt s hfﬁsar”“‘*m‘*
Wil e pote successful collision s

% ResultsPlus

Examiner Comments

A good answer covering all four marks.

s

&Y\ ResultsPlus

Four marks needed for increasing rate of reaction, more frequent and successful collisions
and particles move faster.
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(d) Explain why increasing the temperature of the hydrochloric acid affects the rate of
the reaction.

Refer to collision theory in your answer.
(4)

._.,ch_te.a..g,m.g.,,,..Zf.6.9.....13m,oe.mzwre,.,..o.é,,....Z.A.e....___g.cz.id,....ﬁ.e..5,..ul£.s.,,..z.n.....aa........
.incﬁease,....m._____I..fz_e__,_..ﬁ&:.‘....bﬁ&.t.....ﬁ.ﬂ.e.;:gy.....a_,f......Z./.‘J.e....7&5;'.!.‘.21.'&/&5.,...._?Ag..s.e...yzm
ma:ft...ft.fﬂ.e.'f.(c_...ﬁ.!J.e..rgh.....d.ha{.....:'ef.a.......Q.‘...gz..t{d...lfd.i.fe.ﬁ..‘......Tﬁ.xb...mg.mi....,[éaa‘..,.,.,
..Ebep_ce......ws’[[..,ée,....mﬂte.........f.he?amzi.....ca[(;.’.s_.cans.,,Eze,ZWe,en......Memyf....fﬁ.e........._..._
f‘aZeofl‘eécZ{abtberefaremcree.se,i

% ResultsPlus

Examiner Comments

Three marks for M1, M2 and M3 but no mention of more successful collisions or more
particles have the activation energy so no M4.

@) ResultsPlus

Examiner Tip

When there is an increase in temperature they need to mention more successful collisions.
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(d) Explain why increasing the temperature of the hydrochloric acid affects the rate of

the reaction,
Refer to collision theory in your answer.
(4)
TS A CMNPEECOI AL, INCICNSES,. TRE. KNSR L. SN 2Dy ... A L.

e NOVCCA L ES e C (L. CSES S e
T AISLLNCAND MO, COLISIONS . FQUCR QLS e
-Qrﬂmoxc,pg.chmcsLcnha.g:muho.gfcaaer{-‘or@c
Loahis. L means.. Alae.. LAl 0f. LE.CCHON....A 8. ANC. L QSO0

AN
ResultsPlus

Examiner Comments

M2 for kinetic energy of the molecules increases and rate of reaction increases for M1. But
no mention of more frequent collisions and no mention of more successful collisions so the
candidate just scored two marks.

Ay
/z,.-"\l 1
4
-

QB ResultsPlus

Examiner Tip

Candidates must talk about more frequent successful collisions to gain two extra marks.
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Question 2(e)

This discriminated well with all five different marks. The minority scored five marks, but many lost
marks for not drawing and labelling the arrows properly. Most gained the right positions, the
reactants and products and often the activation hump.

(e) Draw a reaction profile diagram for the reaction, showing AH and *
activation energy.

Label the reactants and products.

Energy

=]
>

*

.rﬂ

X

&

-

(react omss) AH

Mg, tH,

(wa)

A

¢ { ResultsPlus
/--.. Examiner Comments

This was a good answer gaining all five marks. Arrows were labelled clearly and were the
right length. At the right positions, the hump shown and the formulae are correct.

” V \ ResultsPlus
\

| Examiner Tip
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Make sure the arrows are at the right size and labelled clearly.

(e) Draw a reaction profile diagram for the reaction, showing AH and
activation energy.

Label the reactants and products.

Energy 1 Realhnhy "~ c
L.

Mg ¥ZHo

Prodacty
[ Mgtla tHe

ResultsPlus

Examiner Comments

M1, M2 and M3 were awarded, but delta H is too short and also E,. Even if they were the
right length, they were still not awarded as double headed arrows are not accepted.
Regarding delta H the arrow needs to be downwards and E, needs to be upwards.

T
\
o

-

4 ResultsPlus
\/

) Examiner Tip

Make sure your arrows are the right size and in the right directions.
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(e) Draw a reaction profile diagram for the reaction, showing AH and
activation energy.

Label the reactants and products.

M Mqlc.'l‘l*H‘l

Energy

Mg 4 anWCl

A

¢ { ResultsPlus
/--.. Examiner Comments

Earlier in the question exothermic is in bold so is not an endothermic reaction, so no M2. M1
can be awarded for the formulae in the right place for M1. The arrow moving up is in the
right place and would have been awarded for delta H. However as it is not labelled we do
not know whether it is delta H or E, so we cannot award it.

\

| Examiner Tip

The reaction clearly states that delta H needs to be labelled otherwise it does not score.
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Question 3(a)(i)

The majority has stated the same number of protons and different number of neutrons so has
scored both marks.

3 This question is about Group 2 elements and their compounds.

(a) A sample of magnesium contains three isotopes.

24 25 26

76.5 10.5 13.0

(i) State, in terms of subatomic particles, what is meant by the term isotopes.

BN V8 WP Aﬂm\'\%-re&mtdl‘nmm ..... ﬂum\:ﬂbuj

......... A.ffztc.(\&'mhsnun;a{a

/ ResultsPlus

Examiner Comments

Unfortunately, same atomic number and different mass number does not score.

@X ResultsPlus

i
Examiner Tip

Read the question as subatomic particles are needed, not atomic number or mass number.
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3 This question is about Group 2 elements and their compounds.

e

(a) A sample of magnesium contains three isotopes.

2.3 2,38 2
24 25 26
76.5 10.5 13.0

(i) State, in terms of subatomic particles, what is meant by the term isotopes.

ResultsPlus

Examiner Comments

Mark scheme answer gains both marks.

ResultsPlus

Examiner Tip

Learn the definitions as often asked.

18
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Question 3(a)(ii)

Most candidates gain all three marks for this calculation. A few lost a mark for not reading the
question and did not give one decimal place.

(i) Calculate the relative atomic mass (A,) of magnesium.

Give your answer to one decimal place.

(24y76.5) H( 25600 {24 x13)
¥ (oo |

(3)

=2 Fe34y

IN

~ '{ ResultsPlus
b/‘---.. Examiner Comments

Unfortunately 24.7 is not the correct answer so this candidate has lost a mark.

)
e

M4\ ResultsPlus
\_; Examiner Tip

This was a slip and could be corrected. If you have the time check your working.
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(i) Calculate the relative atomic mass (A,) of magnesium,

Give your answer to one decimal place.
(3)

C2u x 769 + Cosxio SN+ C26yxR)

——

\o
© 2w -}G6S

A= 2% 3&S..

a\___

ﬂ ResultsPlus
Examiner Comments

Only two marks again has not read the question and giving it one decimal place.

Pl

/\Vj ResultsPlus

| Examiner Tip

Read all the question to stop losing an unnecessary mark.

20
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(ii) Calculate the relative atomic mass (A, of magnesium,

Give your answer to ane decimal place.

(3)
(26 276-8) + (A6 X10-6) (6 X\1)
: foe 1600 | (r {
= L. 3¢5 , g
w b4
A = Q'q(-i

a\___

?‘S ResultsPlus
Examiner Comments

Correct answer gets all three marks.

P
o

Q ResultsPlus

Examiner Tip

Make sure you show all your working as sometimes can be error carried forward.
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Question 3(c)

The majority gained three marks. Some lost a mark for the wrong charges. A few lost all the
marks for a covalent compound even though it said it was ionic.

22 Int GCSE Chemistry 4CH1 2C



() Magnesium oxide is an ionic compound.

The diagrams show the atoms of magnesium and oxygen. M O
Q™

Mg )

Draw diagrams to show the structure of each ion in magnesium oxide.

Include the charge on each ion.
(3)

-

Int GCSE Chemistry 4CH1 2C
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.-""F--:

N { ResultsPlus
/--.. Examiner Comments

Unfortunately only one cross is transferred to the oxygen instead of two crosses were
needed. Also the charges were wrong so no mark was scored.

P

r 1

A\ ResultsPhus
~2_)

| Examiner Tip

To become stable there need to be eight electrons on both shells.

24
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(c) Magnesium oxide is an ionic compound.

The diagrams show the atoms of magnesium and oxygen.

Mg o

Draw diagrams to show the structure of each ion in magnesium oxide.

Include the charge on each ion.

O

(3)

MY

_ ResultsPlus

Examiner Comments

Two marks for the right number of crosses but Mg should have been 2+ and O 2- so no
marks for M3.

A

)\ ResultsPlus

When you lose two electrons Mg becomes 2+ and when you gain two electrons O
becomes 2-.

Int GCSE Chemistry 4CH1 2C
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(c) Magnesium oxide is an ionic compound.

The diagrams show the atoms of magnesium and oxygen.

© ®

Mg 0

Draw diagrams to show the structure of each ion in magnesium oxide.

Include the charge on each ion.
2 —_—
. |

Perfect answer showing all three marks.

(3)

: ResultsPlus

Examiner Comments

@) ResultsPlus

Examiner Tip

Make sure you show the charges correctly as well as the right configurations.
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Question 3(d)

The candidates discriminated well gaining all the range of marks. Water must be covalent and
magnesium chloride must be ionic. When these were not mentioned they gained very few marks.
Some lost a mark for stating that delocalised electrons were present for M5, and others lost a
mark for mentioning intermolecular forces in magnesium chloride. There were some good

answers gaining all five marks.
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(d) The table lists some substances and shows which substance conducts electricity.

water no
solid magnesium chloride no
aqueous magnesium chloride yes
Explain these observations. ,._«\y carocle ve orotil”
rm AwS 4 yos.hw..v\mau
Refer to structure and bonding in your answer.
(5)

ke uallonet candm J.LLM{Q as it e v
volone electorg o o (-.wj 5.\1: Do a{wM
&t S magrasiom. e evidde
LA\ ~STMS r@&&&ﬂmam JOVE L o |
o Bl e NenS, s\ ek | eoviehs X M‘*‘Mﬁ.
/)i W.e,m-s Najm&u wellede = ino A sedehen, anel |
A WO ANLASION , S8 harns  voliv e

cm.;m, Mnam@ + tm” c.m(«wf heehi ety
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%
\-\.

N / ResultsPlus
/'--.t Examiner Comments

There was no mention of covalent structure of water or ionic of magnesium chloride, so the
only mark that can be awarded is by saying no valence electrons to move freely. Also there
was a mention of electrons carrying the charge which implies a metal rather than ions
moving.

This candidate scored one mark.

s ResultsPlus
<

Examiner Tip

They must mention water covalent and magnesium chloride ionic, otherwise only one mark
can be awarded.

Int GCSE Chemistry 4CH1 2C
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(d) The table lists some substances and shows which substance conducts electricity.

water no

solid magnesium chloride no

aqueous magnesium chloride yes

Explain these observations.

Refer to structure and bonding in your answer.

Shid magacie Ctxlma{mswm%ucmc&kcl electeigyy

I\q,\«@-brﬁsgmwﬁ[\\hr(&ﬂhl:\l'\ﬂ(ﬁrr’b‘g\&

/ ResultsPlus

Examiner Comments

No marks for M1 as water is not ionic. M2 for no ions that are free to move. No mention of
magnesium chloride being ionic for M3 but allow no more ions to move for M4, and when
aqueous the ions are free to move for M5. Therefore, this answer scored three marks.

.

@ ResultsPlus

Examiner Tip
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If water was ionic it would have conducted electricity so must be covalent.

(d) The table lists some substances and shows which substance conducts electricity.

water no

solid magnesium chloride no

aqueous magnesium chloride yes

Explain these observations.

Refer to structure and bonding in your answer.

T

Wo..i'e,rdm,snn’rc_onatm{- QIE,C‘I'Y‘“]}

% St s & covalent compaun, therefsr
J

_ovibne Rogueors  weanessiym  chleride,
daemsponauo‘ro.‘% \’ld\wd\s s
il‘lsmlcmccomfow\d,amafhs(ﬂ\cvrt
*ﬁ‘@conﬁihﬁaho\rgﬁdlons,m

on_aqents sdijon, os. e hae. e, Thest.

o ons. T e €rep Yo mow.; Hereter
by eonduek &lechrichy.  Solig magnessim

cllonde  however dogs ok conduck
elctriafy , as. it ion's Are hel)

......... ‘GE}&."J{\Uj

...... 0 mmf\fxc\a\bmﬂ,
__ovehok Erle, do move., and Haus. T
they o t conduet ejedr?aﬂrg.
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N

i{ < ResultsPlus
/--.. Examiner Comments

All five marks can be awarded for this answer.

—
Pl |

s |
-

- v \ ResultsPlus
\

| Examiner Tip

Stating what is covalent for water and what is ionic for magnesium chloride and explaining
when it is conducted or not is enough for all five marks.
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Question 3(e)(i)

Some good answers. Some candidates lost marks for CI-and Cl or CI* occasionally.

Int GCSE Chemistry 4CH1 2C
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(é] A concentrated aqueous solution of magnesium chloride is electrolysed.

Chlorine forms at the positive electrode.

(i) Give the half-equation for the reaction at the positive electrode.

P\

iﬁ ResultsPlus
Examiner Comments

Correct answer for one mark.

/\B ResultsPlus

Examiner Tip

Make sure charges are balanced.

34
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(e) A concentrated aqueous solution of magnesium chloride is electrolysed.
Chlorine forms at the positive electrode.

(i) Give the half-equation for the reaction at the positive electrode.

CL. +2e =% Clg

a\ -
ResultsPlus

Examiner Comments

Unfortunately a 2 was needed infront of Cl- and 2e” was on the wrong side so no mark was
awarded.

f/-' .\'

- V ResultsPlus
D

| Examiner Tip

Make sure Cl is balanced and the charges are the same on each side. Not 3- and nothing on
the other side.
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(e) A concentrated aqueous solution of magnesium chloride is electrolysed.
Chlorine forms at the positive electrode.
(i) Give the half-equation for the reaction at the positive electrode.

Examiner Comments

Cl, is diatomic so even though it is balanced they need to put 2e and Cl, are needed to get
the mark.

Q) ResultsPlus

Examiner Tip

Remember the halogens are always diatomic. Cl does not exist alone.

36
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Question 3(e)(ii)

Loses are electrons are sufficient for the mark. Chloride ions and CI also loses electrons are
acceptable. However the minority often loses the mark by stating chlorine, Cl and Cl, loses
electrons, which was not creditworthy.
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Question 4(a)(i)

The majority mentioned sulfuric acid. Some just said water or some other random reagents.

38 Int GCSE Chemistry 4CH1 2C



Question 4(a)(ii)

This was disappointing because only the minority got two marks. Some had orange and green
being the wrong way round. Some got green but not orange and there were many different
colours rather than orange and green.

Int GCSE Chemistry 4CH1 2C 39



Question 4(b)(i)

This was found difficult and only the minority got two marks. Some scored one mark for CO, and
H,O but some lost the second mark for putting twos or threes in front.

(b) Ethanoic acid reacts with solid sodium carbonate.

(i) Complete the chemical equation for this reaction.

2CH,COOH + Na,CO; - 2. SH3CoaNs .+ . HaQ . +.59a..

~ { ResultsPlus
/--.. Examiner Comments

Correct answer which scored both marks.

'f“ ResultsPlus
<\

| Examiner Tip

Make sure you balanced correctly on the product side.
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@thanuic acid reacts with solid sodium carbonate. S005UM EAANOANR
() Complete the chemical equation for this reaction.

(2)
2CHCOOH + Na,CO, » N CH3CooM  CO2 o+ 020
ResultsPlus
Examiner Comments
One mark for CO, and H,0 but the first equation is incorrect.
/’r/::\'-
A
25\ ResultsPlus
\_) Examiner Tip
This is not balanced as an extra CH; is needed and a couple of Os.
(b) Ethanoic acid reacts with solid sodium carbonate.
(i) Complete the chemical equation for this reaction.
(2)

2CH,COOH + Nayc0, » . 2NaCHa  +  H,0 . 3CO,.

AN
ResultsPlus

Examiner Comments

M1 is incorrect and the 3CO; is also incorrect so no marks were gained.

/\j ResultsPlus

Examiner Tip

There are not 3CO; in this equation.
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Question 4(b)(ii)

The majority scored one mark for fizzing, bubbles or effervescence. Fewer knew that sodium
carbonate disappears or gets smaller. No marks were scored for just saying that "a gas"
is produced as this is not an observation.

42 Int GCSE Chemistry 4CH1 2C



Question 4(c)(i)

The majority knew that there was a catalyst or speeded up the reaction.

Int GCSE Chemistry 4CH1 2C
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Question 4(c)(ii)

Many said that ethanol or the mixture was flammable for one mark. A few talked about the water
bath and did not mention flammable or can ignite so lost the mark.

44 Int GCSE Chemistry 4CH1 2C



Question 4(c)(iii)

Sweet or fruity smell was often mentioned for one mark. Just a smell or strong smell was ignored
and not creditworthy. A few mentioned an oily liquid which was allowed.
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Question 4(c)(iv)

Many did not know the formula of ethyl ethanoate and scored no marks. Those who had the
functional group correct usually gained both marks.

(iv) Draw the displayed formula of ethyl ethanoate.

LA
O
; L’// LA~ |
V| —C_ —
{ ~ \ |
YA O =-C~-C W
1 1
= B

N

) { ResultsPlus
/---. Examiner Comments

Correct displayed formula for both marks.

4\ ResultsPlus
<2

| Examiner Tip

Make sure there are 4 bonds to carbon and 2 bonds to oxygen and 1 bond for hydrogen.
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(iv) Draw the displayed formula of ethyl ethanoate.

H O 'f 'T
| I _C-

H-c-¢c—o= 7]
) ot

o-H

a\ -
ResultsPlus

Examiner Comments

The functional group is correct so one mark was achieved, but unfortunately the extra
oxygen was incorrect for ethyl ethanoate so the candidate lost the second mark.

A7)
f

Q ResultsPlus

Examiner Tip

Bonds are all correct here but there was O-H at the end, so this is not ethyl ethanoate.

Int GCSE Chemistry 4CH1 2C
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(iv) Draw the displayed formula of ethyl ethanoate.

ResultsPlus

Examiner Comments

This is not a functional group so no marks were awarded as M2 is dependent on M1.

Pl
-

ST |

o
e

(4 ResultsPlus

)
\_} Examiner Tip

The extra H has two bonds to the C and O so H should only have one bond. If the extra H
was not there both marks would have been awarded.
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Question 5(a)ii

The majority knew that there was a colour change that was seen more clearly. It had to be a
colour change not just colour for the mark. Some just mentioned the universal indicator but did
not mention the colour change so their answer was not creditworthy.

Int GCSE Chemistry 4CH1 2C 49



Question 5(b)

Most gained one mark for either M1 or correct subtracting the second mark, but only the
minority had both marks.

(b) The diagram shows the final burette reading.

32

The initial burette reading is given in the table.
Complete the table, giving both values to the nearest 0.05cm’.

final burette reading ’32. A

initial burette reading 4,15

volume of sulfuric acid added in cm’ ve
ResultsPlus

Examiner Comments

This was a common mistake. M1 was correct but had to be 28.10 to gain the second mark.

@ ResultsPlus
Examiner Tip
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The marks had to be in two decimal places to score both marks.

(b) The diagram shows the final burette reading.

32

The initial burette reading is given in the table.
Complete the table, giving both values to the nearest 0.05cm’,

final burette reading 3-),.)

initial burette reading 4,15

volume of sulfuric acid added in cm’ 2. 1}

ResultsPlus

Examiner Comments

The 32.2 was incorrect and also should have had two decimal places. Error carried forward
was allowed for the correct subtraction and had the two decimal places. This answer scored
one mark.

ResultsPlus

Examiner Tip

Int GCSE Chemistry 4CH1 2C
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Note that the meniscus was at 32.25 and not at 32.20.

(b) The diagram shows the final burette reading.

32

The initial burette reading is given in the table.
Complete the table, giving both values to the nearest 0.05cm’,

final burette reading 22 Qi

initial burette reading 4.15

volume of sulfuric acid added in cm’ 29-10
ResultsPlus

Examiner Comments

Both values were correct and scored both marks.

ResultsPlus

Examiner Tip

28.10 was needed to award M2.
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Question 5(c)

This was well done with the majority scoring both marks. A few lost the first mark for the wrong
concordant results, but sometimes scored the second mark for the correct answer for two
decimal places.

(c) The student repeats the titration more accurately four times.

The table shows their results.

titration number 1 2 3 4

volume of sulfuric acid added in cm’ 2740 | 2765 | 2730 | 2735

concordant results Ve ve /

Concordant results are those within 0.20cm’ of each other,

(i) Place ticks (v') in the table to show which results are concordant.
(1)

(i) Use the concordant results to calculate the mean volume of sulfuric acid added.
(1)
T %0 + TXx. 8 23}, %

= 3. 3§
2

mean volume of sulfuricacid= ...t 3¥:35  m’

a\ -
ResultsPlus

Examiner Comments

Correct answer for both marks.

-
A

Q ResultsPlus

Examiner Tip

Working shown and the correct answer on the answer line.
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(c) The student repeats the titration more accurately four times.
The table shows their results.

titration number 1 2 3 4

volume of sulfuric acid added in cm® 2740 | 27.65 27.30 27.35
ra

concordant results \./ \/

Concordant results are those within 0.20 cm’® of each other.

(i) Place ticks (v) in the tablée to show which results are concordant.
(1)

(i) Use the concordant results to calculate the mean volume of sulfuric acid added.

m
270, 40-1-27.?10 .25.35
=

mean volume of sulfuric acid = ’27'35 o’

: ResultsPlus

Examiner Comments

This candidate lost the first mark for only showing two results, but scored the second mark
for 27.35.

A\
0\ ResultsPlus

The question says concordant results are within 0.20 cm?® of each other, so 1, 3 and 4 are
clearly within range.
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(c) The student repeats the titration more accurately four times.

The table shows their results,
titration number 1 2 3 4
volume of sulfuric acid added in cm’ 27.40 27.65 27.30 27.35
concordant resuits VaRvd

Concordant results are those within 0.20cm? of each other.
() Place ticks (v) in the table to show which results are concordant.

(1)

(i) Use the concordant results to calculate the mean volume of sulfuric acid added.

2773047735
-‘__—-—_—/
PR

-—
—

(1

mean volume of sulfuricacid = .27~ 3%5 . cm?

: ResultsPlus

Examiner Comments

Again only two marks are ticked so no M1. M2 is 27.325 which is the right sum but three
decimal places cannot be that accurate so we only allowed two decimal places so no marks.

)
0\ ResultsPlus

Must be two decimal places to score. 27.33 would have been scored for M2,
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Question 5(d)(i)

Many scored three marks for this calculation. Some lost a mark for not dividing by 2.

d) Another student also does the titration. b
@ 25051000 = 0-025dm
(i) The student uses 25.0cm’ of potassium hydroxide solution with a
concentration of 0.500 mol/dm?.

The mean volume of sulfuric acid added is 26.50cm’, ~ = (02 = 0+ 0265dn >
s

This is the equation for the reaction.
(xoHaq) +OH.50aq) — KSOJaq) + 2H,OW)

Calculate the concentration of the sulfuric acid.

A vol KoM = 0-025x 0 Beo = 0-012-53
/W Cont Mol Ws0¢ > 0-0125 + 2 =_{:25X'0
§.25x%10"°
Cme 2790765

concentration of sulfuric acid = 0‘236

a\ -
ResultsPlus

Examiner Comments

Correct answer scoring three marks and working clearly shown.

Pl

/\Vj ResultsPlus

) Examiner Tip

(3)

e mol/dm?

Always show your working as sometimes you can get marks from errors carried forward.
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N
\},\\2 =\ de
(d) Another student also does the titration.

(i) The student uses 25.0cm? of potassium hydroxide solution with a
concentration of 0.500 mol/dm’. AN <
L‘:-)-;%:")' = Q tg\&

The mean volume of sulfuric acid added is 26.50cm”’.

LESD
This is the equation for the reaction.
2KOH(aqg) + H,SO.,(ag) — K;SOaq) + 2H,0(l)
Calculate the concentration of the sulfuric acid. 'LB - 'C;\SD
== ) (3)
v el eoRS
N OSearee N
e @BV S L & T
e
oo bﬁ\b‘%
concentration of sulfuric acid = {DBFX mol/dm’®

Examiner Comments

A common answer. Two marks awarded but no M2 has not divided by 2.

o
Jdar

QB ResultsPlus

A

Examiner Tip

The working was combined to show 0.47. Two marks were gained as there was only one
error by not dividing by 2.
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(d) Another student also does the titration.

(i) The student uses 25.0cm’ of potassium hydroxide solution with a
concentration of 0.5Q0 mol/dm’.

The mean volume of sulfuric acid added is 26.50cm’.

This is the equation for the reaction.
2KOH(aq) + H,S50.aq) — K;SO,aq) + 2H,0(l)

Calculate the concentration of the sulfuric acid.

mds oA lco e
= 001 xL =~ b 1,.9
waol s od H-zsou.- oS 0.0 .
Tl
y\ - . — e
~ -t 7 ..D_O..?:_E— = 0.943 - ‘év/"'uf 1000
L0269
concentration of sulfuric acid = Oql-&'% mol/dm?

a\ -
ResultsPlus

Examiner Comments

M1 for the correct moles, but no M2 as multiplied by 2 instead of divided. M3 was error
carried forward so scored two marks.

P
e '-I

Q ResultsPlus

Examiner Tip

Look at the equation before doing the calculation. It needs to be divided by 2 to get the
correct concentration of sulfuric acid.
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Question 5(d)(ii)

The minority did get all four marks. Some forgot to cool and others forgot to filter. M1 and M4
were often scored. Only a very few were heated to dryness.

(i) The student repeats the titration without the methyl orange indicator.
They add exactly 26.50cm’ of sulfuric acid to the potassium hydroxide solution.

Describe how the student could obtain pure, dry potassium sulfate crystals
from the reaction mixture.
(4)

Examiner Comments

This was a clear answer for all four marks: ie heat to partially evaporate, leave to cool, filter
and place the crystals in a warm oven.

—
z"(--\.\'

Q ResultsPlus

Examiner Tip

It is a good idea to put some bullet points to plan your answer.
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(i) The student repeats the titration without the methyl orange indicator. ﬂ 0 Y
They add exactly 26.50cm’ of sulfuric acid to the potassium hydroxide solution.

Describe how the student could obtain pure, dry potassium sulfate crystals
from the reaction mixture,

Tﬁkﬁ. Hu rcachaan"ue,and ufrnbaneb'a“;u
dih ¥ Py

Heaf H& ) raa,chnﬂ | mlwu an Lmsgn L)um&r
QLW" f& Hm}urg S Qﬂd @Mﬂ”
Cﬂis hk ...... >S.harf ;0 bt anud.. Mo
-Loge Moo d:slﬂ ol ond . euafour
" O"‘Cﬂ 0[ HA SOIUhM L)M A 6!!QPOWQ"EA o

fe cn,usf(afs il bbf g paper o a‘ry

iﬁ ResultsPlus
Examiner Comments

Three marks were awarded as heating for about half the mixture, leave to cool and dry
crystals with blotting paper. No M3 as no mention of filtering the mixture.

Py
R | ResultsPlus

Examiner Tip

Learn this practical technique as it is often tested.
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(i) The student repeats the titration without the methyl orange indicator.
They add exactly 26.50cm’ of sulfuric acid to the potassium hydroxide solution.
Describe how the student could obtain pure, dry potassium sulfate crystals
from the reaction mixture.

(4)
Mm_MSancmmd\NPML&mhﬂd@N&&M%
4o CROSE e o MBRFERS | SMAROn ihke.
......... O ANNQTC A a%bmmmmmi—;&mtmm.bmm
LA K SNAQINR. Mol 606 M ST O s
SR 7401 V. ' SO .51 oA Y S, mwtmnm@sw@j
S SR T VNN SRSV TV U S S UL S SV 1 VST (4 Y

........ PATS . ML PEXESSNADD. SNV fae.  CSEANE o

_ ResultsPlus

Examiner Comments

M1 for heating half the solution, but no cooling and no filtering but M4 for dry crystals in a
warm area.

)

Q) ResultsPhus

Cooling and filtering are needed to complete the process.
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Question 6(a)(i)

The majority gained the mark for a lit splint and a squeaky pop test. A few lost the mark for a
glowing splint and others just said a squeaky pop test without mentioning lighting the splint.

62 Int GCSE Chemistry 4CH1 2C



Question 6(a)(ii)

A large majority gained the mark for a reversible reaction. Occasionally an equilibrium or dynamic
equilibrium was seen and that was ignored. A few lost the mark for saying a reverse reaction,
which is not the same as a reversible reaction. Some said goes both ways and that was allowed.

Int GCSE Chemistry 4CH1 2C
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Question 6(b)(i)

The majority knew that the yield increases and often said that it went in the forward reaction.
Most also stated that it was endothermic.

(b) In a sealed container at equilibrium, the reaction conditions are 500°C and 2 atm.

(i) The temperature of the reaction mixture is increased to 600°C, but the
pressure is kept at 2atm.

Explain the effect, if any, on the yield of hydrogen iodide at equilibrium.
(2)

_The yield of. hycmgra. (oditd, Wit NCrRAsR. 08 Ve, JOCGEON.

N

%{ ResultsPlus
Examiner Comments

Both marks were awarded for the yield increase as the forward reaction is endothermic.

s ResultsPlus
\/

) Examiner Tip

When the temperature increases the yield increases because it is endothermic.
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(b} In a sealed container at equilibrium, the reaction conditions are 500°C and 2 atm.

(i) The temperature of the reaction mixture is increased to 600°C, but the
pressure is kept at 2 atm.

Explain the effect, if any, on the yield of hydrogen iodide at equilibrium.

ResultsPlus

Examiner Comments

One mark for the yield increase towards the products, but no mention of it saying that it is
endothermic so this answer does not gain the second mark.

et
z.-'".-- - |

/\Vj ResultsPlus

) Examiner Tip

An explanation is needed to state that the yield increases because it is endothermic.
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U oo b Yt ensllone dvechon @15

(b) In a sealed container at equilibrium, the reaction conditions are 500°C and 2 atm.

(i) The temperature of the reaction mixture is increased to 600°C, but the
pressure is kept at 2 atm,

Explain the effect, if any, on the yield of hydrogen iodide at equilibrium.
(2)

O od ide hecane

ResultsPlus

Examiner Comments

The yield does not decrease so no marks as dependent on yield increases or missing.

z"-_\l

/\VJ ResultsPlus

) Examiner Tip

When it is endothermic the yield increases when the temperature becomes hotter.
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Question 6(b)(ii)

This was not as well done as QO06(b)(i). Quite a few candidates thought that yield was either
increases or decreases. Those that appreciated there was no change often also stated that there
were the equal number of moles on both sides.

(i) The pressure of the reaction mixture is decreased tg 1atm but the
temperature is kept at 500°C.

Explain the effect, if any, on the yield of hydrogen iodide at equilibrium.
(2}

_____ u"w;mmnmoeﬁumﬂucdd&cf(@ém@n
lﬁdq&,%\-,s;‘sw ......... bettn sdes ok Yo readion

..... M\Pﬁ‘&qhml sa‘p %Q.&

N

) { ResultsPlus
/---. Examiner Comments

No effect on the yield and have equal moles of gas gained both marks.

P
gt

\

| Examiner Tip

Pressure only changes when there are different moles of gas.
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;bay.e\'ky;c!ia(fﬂ}f#ffﬁﬁ‘*m |
J”“[nﬂ"‘h"e\/

(i) The pressure of the reaction mixture is decreased to 1atm but the
temperature is kept at 500°C.

Explain the effect, if any, on the yield of hydrogen iodide at equilibrium.
(2)

4Nl TS o peathion u)  predure  doen’)

AN
ResultsPlus

Examiner Comments

One mark for doesn't change the yield but no M2 as no mention of moles of gas.

Q) ResultsPlus

Examiner Tip

Needs to explain why there are equal moles of gas so the yield doesn't change.
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(i) The pressure of the reaction mixture is decreased to 1atm but the
temperature is kept at 500°C.

Explain the effect, if any, on the yield of hydrogen iodide at equilibrium.
(2)

\mtc..wt ‘co\\— Fa\-ﬂfd\ ....... o, wi.

\a atllw w*o( \mmt "[\-L$qn-!..nmm\1w”ﬁ'

AN
ResultsPlus

Examiner Comments

Unfortunately yield increases lost both marks as dependent on M1 or missing, even though
the same number of molecules was correct.

)
R | ResultsPlus

Examiner Tip

It only affects the yield when the number of moles are different.
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Question 6(c)

This was difficult with only the minority gaining all four marks. Common errors included not
giving your answer in standard form, not dividing by 1000 and not using the 80%. However some
often managed to gain two or three marks.

(c) An excess of hydrogen reacts with 50.8g of iodine. [ '/ x 2 . 2 5' 4
At equilibrium, the yield of hydrogen iodide is 80%.
Calculate the volume, in cm?, of hydrogen iodide produced at rtp.
Give your answer in standard form.

[at rtp, molar volume = 24 000cm’)

5083 . g mitl
2543

O-deé"z = Oﬁ-mo‘{
O, 4l % Q#OOOcmg = ?{OOGMS’

WO cmd x 0.8 = 7680 cm®
= ZG?"/OZCM'?

(4)

3
volume of hydrogen iodide = 7.'{8’)({0 cm’

N,

ﬂ ResultsPlus
Examiner Comments

A perfect answer showing the working clearly and scored all four marks.

M4\ ResultsPlus

\_} Examiner Tip

Always show your working in a logical order.
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(c) An excess of hydrogen reacts with 50.8 g of iodine.
At equilibrium, the yield of hydrogen iodide is 80%.
Calculate the volume, in cm’, of hydrogen iodide produced at rtp.
Give your answer in standard form.

[at rtp, molar volume = 24000 cm?)
(4)

N of T - 5o.¥
754 50

x “Kyoo < &L

Ao o™, = 0.2 3:8Hx o>

V3io .2 x24 g

= HB’OO C.r'\."

. 3
volume of hydrogen iodide = 3“’“"9 cm’

ResultsPlus

Examiner Comments

M1 for 0.2 moles, but no M2 as 80% was converted but was not times by 2. M3 for
multiplying by 0.2 x 24000 and M4 for correct answer in standard form. This answer scored
three marks.

T
\
o

-

M4\ ResultsPlus

‘B
\_; Examiner Tip

Use the equation to times by 2 to get 2HI.
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() An excess of hydrogen reacts with 50.8 g of iodine.
At equilibrium, the yield of hydrogen iodide is 80%.
Calculate the volume, in cm’, of hydrogen iodide produced at rtp.
Give your answer in standard form.

[at rtp, molar volume = 24000 cm’]

W%M B S,-;O_i (4)

{27
)~ $0.9% 12
ym/{%o,,H I«U» L —-;;2‘5"

@ L 4 x7 k000 = 153@0
volume of hydrogen iodide = |S3€’O cm?

a\ -
ResultsPlus

Examiner Comments

No M1 as divided by 127, not 254. M2 for times by 2 and 4 divided by 5. M3 for multiplying
0.64 x 24000 but no M4 as not in standard form.

Pl

P
P AR
- |
F L]

o |

Q ResultsPlus

Examiner Tip

Read all the question, as it has clearly stated it is in standard form.
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Paper Summary

Based on their performance on this paper, candidates should:

+ Make sure they did correct rounding as incorrect rounding can lose unnecessary marks.
* Revise all experimental practical works as this comprises 22%.

* Remember that delocalised electrons are not always required and adding them when not
there loses unneccessary marks.

+ Always show working for calculations as you can pick up marks for errors carried forward.

+ Remember that for longer mark questions it is a good idea to jot down a few bullet points to
construct your answer.

+ Use their ruler in Q02(e) and draw the arrows and lines accurately.
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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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