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Introduction

The paper was accessible to the majority of candidates and produced a full range of marks.
Candidates with a sound knowledge of the chemistry covered in this unit were able to score
high marks. There were two questions where it was necessary for candidates to balance
equations and include state symbols (15(a) and 15(b)(ii)) in general these questions were
poorly answered with an average of 1.4 being scored out of the 4 marks available. The mean
mark for the paper was nearly 43 and section A scored an average of nearly 14. Candidates
of all abilities gained marks on Question 4 (a definition), Question 6(a) (electronic
configuration) and Question 10 (second ionisation). The graphical question was answered
better than other calculation questions, with the majority scoring the mark for the average
titration volume. Some questions were more challenging, and these were where the
candidates had to apply their chemistry knowledge to ‘real life’ situations and Question 18(a)
(ii) (application of how acids behave). It was also notable that in some questions the scientific
terms had been used incorrectly.
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Question 15 (a)

This question was about the photo decomposition of solid silver chloride.

15 This question is about silver.

(a) Silver chloride decomposes in light. This reaction was used in the first
photographic plates.

Write an equation for this decomposition.
Include state symbols.
(2)

TR w Lafhet Gy eg

B

ﬂ ResultsPlus
Examiner Comments

Here both marks were scored.

15 This question is about silver.

(a) Silver chloride decomposes in light. This reaction was used in the first
photographic plates.

Write an equation for this decomposition.
Include state symbols.

Aac.f,_{,) -2 AJ(5)+ c:z_CGD el

B

ﬂ ResultsPlus
Examiner Comments

This candidate was able to get the state symbol mark for a 'near miss'
on the formula of silver chloride.
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15 This question is about silver.

(a) Silver chloride decomposes in light. This reaction was used in the first
photographic plates.

Write an equation for this decomposition.
Include state symbols.

(2)

AgCla (3) —2 Aglbk 2t (s)

ﬂ ResultsPlus
Examiner Comments

In this case, the candidate does not know the formula of silver chloride
or chlorine and so did not gain any marks.

W4\ ResultsPlus
\_} Examiner Tip

Learn the charges on ions. Be aware that all halogens exist as diatomic
molecules.
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Question 15 (b)(i)
This question is about the observations made when a displacement reaction occurs.

(b) Silver can form in displacement reactions.

(i) State two observations that are made when copper metal is added to
silver nitrate solution.
(2)

I\

ﬂ ResultsPlus
Examiner Comments

A perfect response.

(b) Silver can form in displacement reactions.

(i) State two observations that are made when copper metal is added to
silver nitrate solution.
(2)

ﬁh C—D[aw Wéﬂg,mgcﬂgm ffﬁ b!u

I\

ﬂ ResultsPlus
Examiner Comments

'Fizzing' was a popular incorrect observation.

They did, however, score 1 mark for the colour change to blue.
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(b) Silver can form in displacement reactions.

(i) State two observations that are made when copper metal is added to
silver nitrate solution. :

(2)

e NR yeackien N eettsresd

bffﬂﬂie,&meﬁruﬁghwc_&g*pefsa

C:P'ﬂ""fc;,o(’[”'-ﬁrCan%&‘ll&f‘ﬂ%g!lu-ﬁfﬂ‘

.
" ( ResultsPlus

Examiner Comments

This candidate has erroneously thought that silver is more easily
oxidised than copper.

A \ ResultsPlus
\

Examiner Tip

Ensure that the reactivity series is learned.
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Question 15 (b)(ii)

A balancing equation with state symbols question, based on the observations in Question
15(b)(i).

(i) Write an equation for this displacement reaction.
Include state symbols.

(2)
Cucs) +2-A3 NOJ&?J —> Cu(NOs): (q:p +).Aq(5)
ﬂ ResultsPlus
Examiner Comments
A perfect response.
(i) Write an equation for this displacement reaction.
Include state symbols.
(2)
Cugs, *+ 2AgNO, > —> CUKNUJ}L“;:' 2Aq (s)
Y\ J \
)IU';" :134 P m.;.

CUt.sJ * Zﬁd*(ai) — ChMtni) * 2‘43 t3)

ﬂ ResultsPlus
Examiner Comments

A perfect response given as a fully correct ionic equation.
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(i) Write an equation for this displacement reaction.
Include state symbols.

(2)

AoNo, + Cu—> CuMoy, + A
’ @y O () Jes

™\

W { ResultsPlus
/'--. Examiner Comments

Here the candidate does not know the charges on copper ions in
aqueous media. They were able to score the state symbol mark as the
error on the formula of copper(ll) nitrate was taken as a 'near miss'.

_,, i-”: ResultsPlus
\

— Examiner Tip
Learn the charges on ions.
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Question 15 (c)(i)
This question was about drawing metallic bonding.
(c) (i) Describe the bonding in pure silver metal.

Include a 2D diagram to show the arrangement of 12 of the

silver particles involved.
(3)

Shon
__________________ W Electmstoh...... K10k G O 1. loctieann.....

. - Aelocalisca...... clectmns.and ... peritive....
Mﬁx&éﬂnﬂ%déﬂf;ﬁammf

olilotalised . clachvna,... . J-cen.. ohdeet . aeckicdhy. I bbb

Sobhd. . and..... e a?uzamfz .......... e

' f
" { ResultsPlus
Examiner Comments

All three marks scored.

The candidate has included many extra details, which do not contradict
the required answer.
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(c) (i) Describe the bonding in pure silver metal.
Include a 2D diagram to show the arrangement of 12 of the

silver particles involved.
(3)

a4enclo,

@1@2@9@)
9 @ @°®

__.,,......i.h.n__...__.bmdﬂ.g.....is...........mmu1.‘.1.n._,_...w.h.%__t_:_.b.___...i.i....m&.....ﬁ_ﬂmg_.__._aﬁmcﬁm____._.é.&.tmm ..........
@m?*tu&*ﬂﬂﬁﬂﬁd1hbmf:r£dt..\mgl!udﬂlﬂﬁfrﬂﬁﬁ

<( ResultsPlus
I/---._ Examiner Comments

The diagram is heading in the correct direction, but the question
clearly states 12 silver particles - which there are and so there should
also be 12 electrons, but the MS actually only required 10 to be shown.
The candidate also omitted 'electrostatic' when describing the
attraction.

So only 1 mark scored.

(W4 ResultsPlus
\_/' Examiner Tip

Ensure the question has been fully read and include all the details.
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(c) (i) Describe the bonding in pure silver metal.
Include a 2D diagram to show the arrangement of 12 of the

silver particles involved.

@ (5

. Shore dloctrons.. oovlawdt berel

V ResultsPlus
I/'--. Examiner Comments

This candidate appears to think that this question is about bonding in
silver chloride, even then thinking that it would be covalent, not silver.

(3)

(W4 ResultsPlus
\_,' Examiner Tip

Ensure that the question has been read carefully.
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Question 15 (c)(ii)
This question was about the application of metallic bonding relating to metallic properties.

(i) Pure silver cups are too soft so small amounts of copper are added to make
an alloy.

Explain why copper makes the silver less malleable.

FENTUTIA A et s ek w\“‘i\‘
ek e Vel b bl e ey b and

| mwﬂ Rtk a«mm w\t\\"fww
\\\ﬁ\\b{ f."’rb*ﬁ& \'b \Q"f_t.x_.

.‘w\\__

ﬂ( { ResultsPlus
/“--‘. Examiner Comments

The candidate has given an excellent response covering the ideas that
the copper and silver ions are of different sizes and that this would
cause them not to slide so easily over each other.

, ResultsPIus
\

Examiner Tip
Learn how structure and bonding affects properties.
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(ii) Pure silver cups are too soft so small amounts of copper are added to make
an alloy.

Explain why copper makes the silver less malleable.

(2)
W¢S~zao’qu¢?{)eftgdx?*Q€rﬁm\
Q\\\lﬂ‘f‘gb'\k&% ....... LogQerx. i
..... D\WW&%\O&&A
O SN\wey

s

¢ { ResultsPlus

/--1 Examiner Comments

In the fourth line "to avoid the layers from sliding pass each other" is
not acceptable for this mark, as this makes it sound as though there is
no sliding at all.

In the first line "The size of copper is different than silver" alone would
not be good enough, but the candidate has then referred to "the

copper ion," which makes it clear enough that they are writing about
metallic particles and not just lumps of the two metals.

f.-

ResultsPIus
\

Examiner Tip

Ensure you use precise scientific language when answering questions.

IAL Chemistry WCH11 01 14



Question 16 (a)(i)

A definition of relative atomic mass, which was a repeat of a question from 2023, but both
marks were only scored by 39% of candidates.

16 This question is about silicon.

(a) (i) Define relative atomic mass.

(2)
....................... I\*’&-\*LeMemjemssﬂfmm:nhﬂowpam‘f\*cﬁ'rtCMLam
)
waw_of arow of 42 2 S
AN

V ResultsPlus
I/'--. Examiner Comments

A perfect response.

& 8 ResultsPlus
\_; Examiner Tip

Ensure that definitions have been correctly learned.

16 This question is about silicon.

(@) (i) Define relative atomic mass.

\
\-Q-T{mmosr .................... Ceax. Yom. .. L)

/AN

V ResultsPlus
I/'--.. Examiner Comments

Here the candidate has not mentioned the mean or average mass of
an atom, so can only score the relative to 1/12th of the mass of
carbon-12 mark.
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16 This question is about silicon.

(a) (i) Define relative atomic mass.
(2)

e meapum:i ...........................................................

Haon.. 13( n et
velobive ko Vn ? ............. carbon_adem.

ﬂ ResultsPlus
Examiner Comments

Here the candidate is close to both marking points, but has failed to

mention mean or average mass and has also not mentioned
carbon-12.
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Question 16 (a)(ii)

This calculation of relative atomic mass using isotopic abundance data was well answered
with over 75% of the candidates scoring both marks.

(i) Calculate the relative atomic mass of a sample of silicon, using the isotopic
abundance data provided.
Give your answer to 3 significant figures.

#si 91.07
sl 462
Si 3.00
si 1.31
cal ol ~128) 4 (10[1 kL) + (30+3) 4 (EAMECY
. o™l
W= 32
Yol % A%
TS T
LoV
g '1; iy )
ResultsPlus

Examiner Comments

A perfect response.
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(i) Calculate the relative atomic mass of a sample of silicon, using the isotopic
abundance data provided.
Give your answer to 3 significant figures.

] 91.07
#si 4.62
»si 3.00
si 1.31

(2)

/é”“: 2 X107 % + 29 X 4. 62 ‘%
+30X 3% X 32 X ¥.31%
228158 Cgmel )

-

ResultsPlus

Examiner Comments

Only the calculation mark can be awarded as, unfortunately, the
candidate did not round to three significant figures as requested in the
question.

The unit (not required) given is the only allowed unit.

Ay
A\
o L\

Sy ResultsPlus

| Examiner Tip

Ensure that the question has been read carefully.
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Question 16 (a)(iii)

This question was about the formation of a doubly charged ion in a mass spectrometer. Only
about a third of candidates answered this correctly.

(iii) In the mass spectrum of silicon, there is also a small peak at m/z = 14,
Deduce the formula of this particle.
(1)

o W
Si
V ResultsPlus
I/'--.. Examiner Comments
A fully correct response.

(i) In the mass spectrum of silicon, there is also a small peak at m/z = 14.
Deduce the formula of this particle.

(1)
2 .
’ S
Al S 0§
A!
Sl
V ResultsPlus
I/'--. Examiner Comments
In this response the 2+ charge has been omitted.
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Question 16 (b)(i)

An explanation of the general trend in first ionisation energies. Only 36% of the candidates
scored all 3 marks.

(b) Consider the elements Al, Si, P and S.

(i) Explain the trend in the first ionisation energies of Al, Si and P.

M Doeseke Q0erpd ekt Gom OV — 9P o

R e cﬁw oerehted \ml\ AN ,msiu\lw
QMF\L\ M &“5\"-“\ S o )0 fo“ ok &“m)"“‘

MW“ \ wh\* Cond m—\w‘* t\""‘\ Go vt

LRNRORY NC s;wl T

I\

% ResultsPlus
Examiner Comments

A fully correct response.

(b) Consider the elements Al SI P and S
iwiastapl iyt e’ 3,4
(i) Explain the trend in the first ionisation energies of Al, Si and P.

(3)
e [Awst  wownsdatlon oyergyes myresse roten  pumpey
st j o f

_inwedse  gle ."‘“f“vﬂﬂﬂ- o Weition  paavesse

B

ﬂ ResultsPlus
Examiner Comments

A brief response that only missed the point about the electrons being
removed from the same sub-shell.

A ResuttsPlus
\_/

Examiner Tip

Ensure that chemical ideas are not confused.
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(b) Consider the elements Al, Si, P and S.

(i) Explain the trend in the first ionisation energies of Al, Si and P.
(3)

-=

o A\ Ton  reacts MY fon 4o get an  eleciron

| Nh"”ch‘f’s%e?“"ﬂ*‘fon:f*saﬁbﬁewﬁa

*Hhea one mole  oF giom dakes another o mole

rmmqqqsewﬁq*w“*orgcrf“*m*v‘ef°r

i an%:tﬁqﬁt Ko L L= < (s £ 6o ¥ i = SN

ResultsPlus

Examiner Comments

This candidate has confused the idea of trend with a poor attempt at
explaining first ionisation.

A
~ \ ResultsPlus
\_/ Examiner Tip
Ensure that the question has been read carefully.
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Question 16 (b)(ii)

A question about how the first ionisation energies of successive elements provides evidence
for electron sub-shells. Nearly 43% of the candidates scored no marks.

(i) Explain why sulfur does not follow this trend.
(2)

Su/{fm ........ 6,4.»3 ......... A..paiked.. d&cﬁm ...... .. ﬂﬁﬂu@;jﬁnﬂ ................

S{ { ResultsPlus

/“--1 Examiner Comments

The candidate has given the electron configuration showing four
electrons in the 3p sub-shell. They have gone on to state there are
paired electrons, and that there is electron-electron repulsion.
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(ii) Explain why sulfur does not follow this trend.
(2)

Pectuse mbj ..... < Mfu-r ...... b, e f Al 3f abt, Siely %y%

_____________________________________________________________________________________________________________________________________________________________________ /7

\f/ / ResultsPlus

< Examiner Comments

The candidate has given the correct electron configuration, but has not
mentioned that one 3p orbital contains two electrons. They have not
mentioned that there would be repulsion between the two electrons in
the one 3p orbital.

T4\ ResultsPlus

\ Examiner Tip

Questions of this sort appear frequently and it is therefore important
that candidates learn the reasons for elements not following the

general first ionisation trend across a period.
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Question 17 (a)

This question was about the electrons in the diamond giant covalent lattice. The majority of
candidates scored 1 of the 2 marks available.

17 Carbon exists as several different structures called allotropes.

(a) Complete the dot-and-cross diagram by adding all the electrons in the
outer shells of the five carbon atoms in a diamond tetrahedral unit.

(2)
W
'Kc’f
-‘- > xﬂ
*xC % ¢ ¥ c%
x o . o
2 c R
v

N

S{ ( ResultsPlus
/“-—-‘: Examiner Comments

A perfect response. In this case the candidate has used a combination
of dots and crosses for all the covalent bonds, in a Lewis structure.
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17 Carbon exists as several different structures called allotropes.

(a) Complete the dot-and-cross diagram by adding all the electrons in the
outer shells of the five carbon atoms in a diamond tetrahedral unit.

(2)

ﬂ ResultsPlus
Examiner Comments

This was a common response for 1 mark as the candidate had only
included the pairs of electrons around the central carbon atom and
not all the electron pairs around the outer carbon atoms.
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Question 17 (b)

In this question, candidates were asked to draw a 3D structure of graphite, showing 2 layers
with at least 13 carbon atoms in each. In reality, this meant each layer needed to show 3
hexagons.

(b) Draw a labelled 3D structure of graphite, showing two layers of at least
13 carbon atoms each and the forces between the layers.

(2)

-'I.\

V { ResultsPlus
I‘/'--._ Examiner Comments

A perfect response, showing 3 hexagons per layer and forces between
the layers labelled.
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(b) Draw a labelled 3D structure of graphite, showing two layers of at least
13 carbon atoms each and the forces between the layers.
(2)

Gt Ui Hy U <Ay - Gy iy s O o G e

ClHa

CH.J;-CI-H—UT-;‘ fl- —ilfeCH

CHA cHv
‘ [
C,'H" >
CH,

IoH"»

ﬂ ResultsPlus
Examiner Comments

Here the candidate has not recalled the stem of Question 17, where it
mentions different structures of carbon.

.-"'/-" !

-

- P ResultsPlus
\_/

| Examiner Tip
Ensure that you remember that the entire question has be read
carefully.
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Question 17 (¢)

An application of the ideas behind the different structure and bonding found in two different
structures of carbon and how this affects the physical properties.

(c) Suggest why diamond has a greater density than graphite.
(2)

........................... i{mtwlis@»lthUnJﬂnfsﬂmtum,%iaLmLcwdwttk
.......... P 4 other C..

____________________________________ Cp’la[{ﬁ&andhn;ﬂf%{&ra[ﬁnﬁ{jqf‘{am?rlv:aﬁifg.

.'.x\\
\,«’ / ResultsPlus
< Examiner Comments
A perfect response where the candidate has correctly stated that in
diamond, each carbon atom is covalently bonded to four others but in
graphite, there are gaps between the layers.
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(c) Suggest why diamond has a greater density than graphite.
(2)

TL"'*""*K(“"‘- Latemy "mwv’ lshil.'h"ﬁ'q'#"f

B

B

ﬂ ResultsPlus
Examiner Comments

In this response, the candidate has correctly stated that each carbon
atom is bonded to four others in diamond, but they have then
mentioned molecules and this has negated one mark.

/

. Resuttsplus
\_/

Examiner Tip

Make sure that precise scientific language is used.
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Question 18 (a)(i)
In this question, candidates were asked to name a reaction type.

18 Baking powder is added to cake mixtures to make cakes 'rise’ by releasing a gas
during cooking.

Baking powder contains an acidic derivative of tartaric acid and about 30% by mass
of sodium hydrogencarbonate.

Baking powder releases the gas in two types of reaction during cooking, one of which
is neutralisation.

(@) (i) Give the name of the second type of reaction.
: (1)

If\ —

ﬂ ResultsPlus
Examiner Comments

A perfect response.
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Question 18 (a)(ii)
An application of how and why acids react.
(i) Suggest why neutralisation does not occur in an unopened container of

baking powder.
(1)

The reacé
V£ %Ju. ....... Flﬁu "e SBM%

ﬂ ResultsPlus
Examiner Comments

The candidate has mentioned that water is required for neutralisation
to take place.

(i) Suggest why neutralisation does not occur in an-unopened container of
baking powder.

ﬂ ResultsPlus
Examiner Comments

This was a common incorrect answer.
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Question 18 (b)(i)

This empirical formula calculation was correctly completed by over half of the candidates.
Many lost a mark for not first calculating the amount of oxygen present.

(b) (i) The acidic derivative of tartaric acid contains 20.8% potassium, 25.5% carbon,

2.66% hydrogen by mass and the rest is oxygen.

Calculate the empirical formula.

K “Z;TBT = 0v.%32 mo)

C g p L

= 2.13mo|
2

H'l—fé = 2.6bmo!

Ovﬁ% = 319 mo)

=

CaHg 04 K

(2)

/AN

<( ResultsPlus
I"/"----.. Examiner Comments

A fully correct response.
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(b) (i) The acidic derivative of tartaric acid contains 20.8% potassium, 25.5% carbon,
2.66% hydrogen by mass and the rest is oxygen.

Calculate the empirical formula.
k ¢ = H

0 ide bR T 02

“9 2

A | PSS . 02bb
R | AU 4 A

et Hy k Uy

N

9} ResultsPlus
I/'--. Examiner Comments

In this response, the candidate has omitted to calculate the percentage
of oxygen and they have then used the atomic number of potassium
rather than the atomic mass of potassium.

(2)

‘ ResultsPlus

| Examiner Tip
Take care looking up data and ensure that the question has been read
carefully.
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Question 18 (b)(ii-iv)

The first part of this question - 18(b)(ii) - was a balanced equation for a neutralisation where
the candidates had been given the formula of one of the reagents and in the next part, they
were told the name of one of the products. A surprising number did not score both marks
available. In the second part - 18(b)(iii) - candidates were asked to use the ideal gas equation
to calculate the volume of carbon dioxide gas and, in the third part - 18(b)(iv), the decrease in
volume of carbon dioxide.
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(i) The acidic derivative of tartaric acid can be represented by the
formula H'K'A”.

Write the equation for the neutralisation of sodium hydrogencarbonate
by H'K*A”.

State symbols are not required. (2.)
NaHoy + H kA 5 o
Nat H}COJ;' 1 K KA o H.0 + Coz_

(iii) Calculate the maximum volume, in em?, of carbon dioxide gas released
by the neutralisation reaction in (b)(ii) from 5.00 g of baking powder,
in an oven at 190°C at 101 000 Pa.

Baking powder contains 30% sodium hydrogencarbonate by mass.
[pV = nRT]
(5)

S S -
S T 3 0R73= Ly

\[= "}EXE-BIX@,@

) fol,000 = 6'9025'.,.3(,0‘#}

=) Ln'\?__x@oj} = 68%_339
S
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(iv) Calculate the decrease in volume when the carbon dioxide gas is cooled
to 20°C.
(2)

V\;\\\,ﬁ :;Ex: 23] X 23

-

(o] [_') 000
= |30 e 680130
\t 4l o &@ﬁq :.L-_f:?.fou,}

S \rhue \(\Uuz _cio,mo\ bﬁ zgzme

If\ —

ﬂ ResultsPlus
Examiner Comments

18(b)(ii): The candidate has omitted the salt formed in the
neutralisation.

18(b)(iii): A fully correct calculation

18(b)(iv): A fully correct calculation
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(i) The acidic derivative of tartaric acid can be represented by the
formula H'K*A™,

Write the equation for the neutralisation of sodium hydrogencarbonate
by H'K*A™,
State symbols are not required.
(2)

Wa W 4\ eQ 3 Roat® 3 W ¥ (01

(i) Calculate the maximum volume, in em®, of carbon dioxide gas released
by the neutralisation reaction in (b)(ii) from 5.00 g of baking powder,
in an oven at 190°C at 101 000 Pa.

Baking powder contains 30% sodium hydrogencarbonate by mass.

[pV = nRT]
3 "= -
vzl
vy Al
\J = §2) % WS+ oo \1¢
- “_"_ 0 .0
\0\(}60

B

ﬂ ResultsPlus
Examiner Comments

In 18(b)(ii), the candidate lost a mark for incorrectly copying the
formula of the tartaric acid formula.

The candidate scored all five marks for 18(b)(iii).
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Question 19 (a)

A definition question that was answered correctly by over 60% of the candidates.

19 Both butter and margarine are fats used in cooking.
(a) Margarines are sold as unsaturated fats.

State the meaning of the term unsaturated.
(1

kﬁlﬁﬁcu\?s:wfc“r\mwdow\debom

J.-‘\__ i}
ﬂ ResultsPlus
Examiner Comments

An acceptable answer.

19 Both butter and margarine are fats used in cooking.
(@) Margarines are sold as unsaturated fats.

State the meaning of the term unsaturated.
(1)

ﬂ ResultsPlus
Examiner Comments

This candidate has confused the two meanings of saturated and not
read the question carefully.

& P ResultsPlus
\/

| Examiner Tip

Ensure that you read the question carefully.
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Question 19 (b)(i)

This question focused on naming an organic reaction. This was answered correctly by just
over half the candidates.

(b) (i) The degree of unsaturation can be determined by the reaction with

bromine water.

Name the type of reaction.
(1)

ﬂ ResultsPlus
Examiner Comments

Enough for the answer.

(b) (i) The degree of unsaturation can be determined by the reaction with
bromine water.

Name the type of reaction.
(1)

w1 Adduhon (aveeopmi)

ﬂ ResultsPlus
Examiner Comments

Here the candidate has lost the mark due to over embellishment.
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Question 19 (b)(ii-iv)
The question was split in the following way:

19(b)(ii) - graph plotting (3 marks)

19(b)(iii) - mean volume calculation - nearly always answered correctly (1mark)

19(b((iv) - interpolation from the graph (1 mark)

A third of the candidates scored 4 of the 5 available marks.

Data using 0.5 g of some unsaturated fat in this bromination is given in the table.

L

1 283
2 57.3
3 86.9
4 115

(i) Plot a graph of the data. Include a line of best fit.

(3)
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(iii) Data for the bromination of 0.5 g samples of a margarine are shown.

1 36.9
2 34.1
3 39.3
4 32:5

Calculate the mean volume of bromine water using all results in the table.

= g
wan e = 269+ 3| +89-3 4 22.5 )
2 %5 F em
(iv) Determine the average number of C==C bonds per molecule of the unknown
sample to 2 significant figures, using your graph.
4 €= (1)
AT % C2C bends pur . meleenle o
ResultsPlus
Examiner Comments
A fully correct response.
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Data using 0.5 g of some unsaturated fat in thisdoromination is given in the table.

1 28.3
2 57.3
3 86.9
4 115

(i) Plot a graph of the data. Include a line EF@:

43 |AL Chemistry WCH11 01
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(i) Data for the bromination of 0.5 g samples of a margarine are shown.

1 36.9
2 34.1
3 393
4 325

Calculate the mean volume of bromine water using all results in the table.

YRR A

— = 55"7

f

(1)

(iv) Determine the average number of C=C bonds per molecule of the unknown
sample to 2 significant figures, using your graph.
- : (1)

ResultsPlus

Examiner Comments

19(b)(ii): A perfect graph drawn with labels and units on the axes,
appropriate scale and plotting and straight line of best fit drawn.

19(b)(iii): Mean titre volume calculated correctly

19(b)(iv): Not attempted.
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Question 19 (c)(i)

A similar mechanism question was on this paper in 2023. This year nearly 40% of the
candidates scored all 4 marks.

(c) (i) Using the simplest alkene as an example, draw the mechanism to show the
reaction with liquid bromine.

(@)
I i -t H o1
/ Lo =
Tl .—;>H_c—c@1:-!—--"?n:$£,1"" fré
\'*( \1"'\ ér F I ad L
o :Bre

H

<( ResultsPlus
I/---._ Examiner Comments

A fully correct response.
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(c) (i) Using the simplest alkene as an example, draw the mechanism to show the
reaction with liquid bromine.
H (4)
™ Yo e oSN
“““C“'C'_' ~ —_—> w-C —C —C—M
\ e +
M . ' B

Bor e | -
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i |
\ M". \
as=C—~C—c—H
\ A
4\1\ Yy ©r

I\

V ResultsPlus
I/'--.. Examiner Comments

In this response, the only error is that the candidate has not selected
the simplest alkene as the organic starting material.
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(¢) (i) Using the simplest alkene as an example, draw the mechanism to show the

reaction with liquid bromine.
o G By (4)
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\)'2. M Bromo efune.

ﬂ ResultsPlus
Examiner Comments

In this response, the candidate has correctly given the carbocation
intermediate and correct final product.

So overall 1 mark scored.

.l'/-" \

= ResultsPlus

| Examiner Tip

Make sure that all organic mechanisms have been thoroughly learned.
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Question 19 (c)(ii)

This question concerned organic nomenclature and was answered correctly by over 60% of
the candidates.

(i) Name this compound by applying IUPAC rules.
(1)

\ 3 &

\';/7\.(\‘

 hemetdhex-7-ene

/AN

I
-

V ResultsPlus
I'/----.. Examiner Comments

A perfect response.

(i) Name this compound by applying IUPAC rules.

GHig \/\(\

(1)

|||||||

/AN

<( ResultsPlus
I/'--._ Examiner Comments

The candidate has counted all the carbons as the longest chain, but
has then given the name as "oct".

o ‘” ResultsPlus
<<

—_ Examiner Tip

Learn the IUPAC nomenclature rules and apply them correctly.

49 |AL Chemistry WCH11 01



Question 19 (d)

In this question, candidates needed to draw a skeletal diagram of trans but-2-ene and then
explain the meaning of trans.

(d) Explain the meaning of “trans”in "trans” fats, using a skeletal formula showing
four caslhanatamns (N your answer,

/:/ < broms- but-1-ewe

(2)

-(;mm B e - c%mm‘cmc RTI.  PAQPTPS L VO DS
o Roup o batkl L Mae Mg ek \;.p.ank}(

U-L,mabm LBt Uﬂ.bsz.\mum ) mgw.ﬁg
bamcf ﬁlu.f.: \ww\-ﬂl ve'm_lri‘ar«wnmm ................
L,g,.,\k atl o ianthoman., Urk-,%ﬂuyt‘:
Gw&g\m‘érmm& \..LUK: e ez et MM

|
ﬂ ResultsPlus
Examiner Comments

A fully correct response.
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(d) Explain the meaning of “trans” in “trans” fats, using a skeletal formula showing
four carbon atoms in your answer.

(2)

The candidate has drawn a correct diagram.

The use of 'molecule’ for the alkyl group does not score the second
mark.

Wi
AT

| Examiner Tip

Be more precise with scientific language.
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Question 20 (a)

Candidates were asked to draw the displayed formula for chloroethene and
tetrafluoroethene. Just over 46% of the candidates scored both marks.

20 Many synthetic polymers are used in the home.
Some are used as containers and others as coatings.

PVC and PTFE are two such examples.

(a) Draw the displayed formula of each of the monomers for these polymers.
(2)

chloroethene tetrafluoroethene

BT R
C{-:—(;' £ =L

cl M / \
F
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V ResultsPlus
I/'--. Examiner Comments

A fully correct response.
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20 Many synthetic polymers are used in the home.
Some are used as containers and others as coatings.

PVC and PTFE are two such examples.

(a) Draw the displayed formula of each of the monomers for these polymers.
(2)

chloroethene tetrafluoroethene

g 3
C=(
i'; [

H
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IR R o S
il
F-Omm
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{
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“ Fop
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ig ResultsPlus
Examiner Comments

This clip shows a common error - drawing trifluoroethene. The
drawings of the polymeric structures were ignored.
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Question 20 (b)
This question was about dealing with polymer waste.

(b) Incineration and recycling are two methods of disposing of polymer waste.
Give one advantage and one disadvantage for each method.
(4)
Incineration

advantage .. (ke rwpbIsh.

torvw Quted

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

Recycling

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

POt TEPRR o PR T R Rk nmk ...-...u.-..]..m e A

g \ B
% ResultsPlus
i Examiner Comments

A fully correct response.
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(b) Incineration and recycling are two methods of disposing of polymer waste.
Give one advantage and one disadvantage for each method.

(4)
Incineration
advantage .. B0 aenerate  electn . ——
- @feduce pollutart. Ih. he. {and fﬂ
B tedace Methane emigiion.
disadvantage (DE/MI sirm bf AT 9as.. Quch ag HVf
L@ A S catbin Afaxide wWhITh Camges

mﬁ-a' ob&‘ War "-"“‘-7

Recycling

@ ehes r%owmes ode. o«n_cw’uf ..... — .

@ Use. less. -mw];j R

disadvantage (. ff?{?( Is.. II?W@

Q. Twaspe arlation  cause cm’bvnoh éxfde am:f.ﬂ?’ﬂ

" ( ResultsPlus
Examiner Comments
A near perfect response.
For the incineration advantage, 'reduce methane emission' is ignored.
For the incineration disadvantage, both of the answers are correct.
For the recycling advantage, 'use less energy' is ignored.

For the Recycling disadvantage, comments about transportation are
ignored and 'yield' is not required.
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Paper Summary

Based on their performance on this paper, candidates should:

Read the questions carefully, particularly noting any words in bold.
Use the correct scientific terminology.

Ensure they can balance equations especially interpreting state symbols from the

information in the question.

Applying IUPAC nomenclature.

Application of chemical ideas in real life situations.
Application of methods of polymer disposal.

IAL Chemistry WCH11 01 56



