@ Pearson

Edexcel

Examiners’ Report
June 2018

IAL Chemistry 2 WCHO02 01




2

Edexcel and BTEC Qualifications

Edexcel and BTEC qualifications come from Pearson, the UK's largest awarding body. We provide a
wide range of qualifications including academic, vocational, occupational and specific programmes
for employers. For further information visit our qualifications websites at www.edexcel.com or
www.btec.co.uk.

Alternatively, you can get in touch with us using the details on our contact us page at
www.edexcel.com/contactus.

Giving you insight to inform next steps

ResultsPlus is Pearson'’s free online service giving instant and detailed analysis of your students’
exam results.

* See students' scores for every exam question.
¢ Understand how your students’ performance compares with class and national averages.

* |dentify potential topics, skills and types of question where students may need to develop their
learning further.

For more information on ResultsPlus, or to log in, visit www.edexcel.com/resultsplus.
Your exams officer will be able to set up your ResultsPlus account in minutes via Edexcel Online.

Pearson: helping people progress, everywhere

Pearson aspires to be the world's leading learning company. Our aim is to help everyone progress
in their lives through education. We believe in every kind of learning, for all kinds of people,
wherever they are in the world. We've been involved in education for over 150 years, and by
working across 70 countries, in 100 languages, we have built an international reputation for our
commitment to high standards and raising achievement through innovation in education. Find out
more about how we can help you and your students at: www.pearson.com/uk.

June 2018
Publications Code WCH02_01_1806_ER

All the material in this publication is copyright
© Pearson Education Ltd 2018

IAL Chemistry 2 WCHO02 01


http://www.edexcel.com
http://www.btec.co.uk
http://www.edexcel.com/contactus
http://www.edexcel.com/resultsplus
http://www.pearson.com/uk

Introduction

The paper was similar in difficulty to June 2017. The average score in 2017 was 44.4 and this
increased slightly to 44.7 this year. There was no evidence that candidates ran out of time, allowing
all candidates to demonstrate their knowledge and understanding. The paper covered a wide range
of topics, including practical work and the application of knowledge to novel situations. Candidates
from centres that had clearly prioritised time in the laboratory scored well in these areas,
emphasising the importance of allowing students to carry out their own experiments and evaluate
their results. There was a good spread of marks so the paper managed to differentiate between
candidates effectively. However, there were a couple of questions where candidates failed to read
and answer the question posed and poor use of technical language was evident in some areas.

The average multiple-choice score was just over 13. The multiple-choice questions where
candidates were least successful, with the lowest-scoring question first, were:

18 Mole calculation

13 Ozone

2 Molecular bond angles

Candidates were most successful with these questions, with the highest-scoring first:
4 Bond polarity

7 Group 2 trends

17 Organic oxidation products
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Question 21 (a)

The use of silver nitrate followed by ammonia solution was well known by the majority of
candidates, but some lost marks by naming the halogen rather than the halide.

However, writing this simple ionic equation proved problematic for many. Errors included using a
+2 charge for the silver ion, giving a product of Agl, or including the spectator nitrate ion in the
equation. State symbols were also often used incorrectly or left out completely. Some candidates
confused ionic equations with half equations and gave the formation of the iodide ion from iodine.

21 This question is about the chemistry of Group 7.

(a) Silvg?‘:l}trate solution is added to an aqueous solution containing two different
halide ions. A mixture of two different precipitates, A and B, is formed.
When concentrated ammonia solution is then added, precipitate A remains and
precipitate B dissolves completely.

() Identify, by name or formula, the halide ion in A.

(1)
.................. X
(i) Identify, by name or formula, one possible halide ion in B. .
................... B e e
(iii) Write an ionic equation, including state symbols, for the formation of
precipitate A. 2)

Q%*‘ Y 1--% Q%i(s‘

ResultsPlus

Examiner Comments

Part (i) and (ii) are correct for both marks. Part (iii)
only scores the correct species mark as the state
symbols for the reactants are missing.

ResultsPlus

Examiner Tip

Learn what ionic equations are and practise writing
them. Ensure that all state symbols are given if
requested. In an ionic equation for a precipitate
reaction, the reactants must be aqueous and the
products solid.
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Question 21 (b)

The first part of the question was answered very well with most candidates giving HCl as the gas.
Where candidates correctly chose to remove one proton from the acid to give potassium hydrogen
sulphate the equation was usually written correctly. Common errors included giving KSO, as a
product or incorrect balancing when forming K,SO, . Occasionally P was given as the chemical
symbol for potassium.

‘A_}m k (41 Ly
(b) Concentrated sulfuric acid is added to solid potassium chloride.

A reaction occurs in which steamy fumes are formed.

(i) Give the formula of the steamy fumes.
(1)

(i) Write an equation for this reaction. State symbols are not required.

Ha80y + KO 5 ¥%aS0u+ R

Examiner Comments

Part (i) is correct, but (ii) does not score as the
equation is not balanced.

ResultsPlus

Examiner Tip

Take care when writing equations as there is often
only one mark available. Here a simple mistake
means no mark is scored.
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Question 21 (c) (i)

The oxidation numbers of sulfur in these two compounds were well known.

ro.
(c) When concentrated sulfuric acid is added to solid potassium bromide, a redox
reaction occurs, A mixture of products is formed, includirﬁsulfur dioxide as the

only reduction product. - fg "(‘L
2304 o}y

() Give the oxidation number of sulfur in
(2)

sulfuric acid............. B @

sulfur dioxide.......... ""(.,— ............................................................

ResultsPlus

Examiner Comments

Both oxidation numbers are correct so this scored
two marks.

‘ ResultsPlus
Examiner Tip

Here the candidate has done a calculation to work
out the correct oxidation numbers. This is a simple
but effective method.
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(c) When concentrated sulfuric acid is added to solid potassium bromide, a redox
reaction occurs. A mixture of products is formed, including sulfur dioxide as the
only reduction product.

(i) Give the oxidation number of sulfur in
(2)

. . S
sulfuric acid. ... 6o S W, >V 24 Y+ l) 0 x=€

sulfur dioxide ... s IR SO, x4+ (2x2)=0

F - i

ResultsPlus

Examiner Comments

Although the correct numbers are given a lack of
charges means only one mark was awarded.

ResultsPlus

Examiner Tip

Oxidation numbers require a number and a charge
(unless it is an element that has an oxidation
number of zero)
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Question 21 (c) (ii)

This question was answered poorly. Despite being told that sulfur dioxide was one of the products

a small minority of candidates did not include this. However, the most common mistake was to give
HBr instead of Br,. Where both products were given correctly a common error was to give 4H" ions
instead of 2 as the candidate had presumably left out the 2H" from the sulfuric acid.

Here the candidate has only given one correct product (SO,) so no marks are scored.

(i) Complete the ionic equation for this redox reaction.

State symbols are not required.
(2)

H,S0, + B + S B> $80q +2 HBr +.9 .10

N
<o >
¢ (ResultsPlus
W Examiner Comments

The question states that this is a redox reaction.
But the candidate has failed to appreciate that the
oxidation number of Br is -1 on both sides of the
equation.

A~

P

VA

- \ Results¥
\\;\ Examiner Tip

When writing redox reactions make sure that both
oxidation and reduction takes place. One reactant
is oxidised, the other reduced.

IAL Chemistry 2 WCHO02 01



Here both bromine and sulfur dioxide are correctly identified as products. However, the equation is
not balanced so only one mark is scored.

(i) Complete the ionic equation for this redox reaction.

State symbols are not required.

H,S0,

(2)

_____ 4w + A% B> SO, +20rn +.2.HO

Examiner Comments

The H" are not balanced as the candidate may
have overlooked the sulfuric acid protons.

ResultsP

Examiner Tip

Writing and balancing equations are important
parts of chemistry so practising them is
worthwhile.

IAL Chemistry 2 WCHO02 01
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Question 21 (d)

Many candidates scored full marks here. However, some misunderstood the question and iodine
was a frequently seen incorrect response despite the fact that only reduction products were
required. Another less common error was to mention sulfur dioxidedespite it being stated in the
guestion.

A fully correct answer.

Lt
(d) When concentrated sulfuric acid is added to solid potassium iodide, a redox
reaction occurs producing two reduction products other than sulfur dioxide.

Identify these two reduction products. In each case, give an observation that
indicates the presence of the product.

(4)
First reduction product........... Sujoe«v _______________________________________________ e
Observation ... 'j*—ﬂﬂm ............ O
Second reduction product................. FS J"“’* .......................................................................................................................................
Observation ...l pangtaar...... S e S e
ResultsPlus

Examiner Comments

The reduction products can be identified by name
of formula. Here they have used one of each.

ResultsPlus

Examiner Tip

If both the name and formula are given they both
have to be correct.
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(d) When concentrated sulfuric acid is added to solid potassium iodide, a redox
reaction occurs producing two reduction products other than sulfur dioxide.

Identify these two reduction products. In each case, give an observation that

indicates the presence of the product.

First reduction product..... .—I Oé/if\-e- ________________________________________________________________________________
Observation. Blaek  So\ad
Second reduction product........ % '\?\P—\a"‘ .............................................................................

Observation....... v elowo %C.)LACA’ S

ResultsPlus

Examiner Comments

lodine was a common wrong answer being a
product of oxidation not reduction.

ResultsPlus

Examiner Tip

Read the question carefully, paying particular
attention to the words in bold. Ensure you can
identify oxidation and reduction products.

IAL Chemistry 2 WCHO02 01
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Question 22 (a)

The majority scored this mark with many giving both scoring options. Although rare, incorrect
responses included 'to dissolve easier’ or 'make sure all the magnesite reacted'.

22 Hydromagnesite is a mineral containing magnesium carbonate.

o i—

—

A student crushed some hydromagnesite and added a sample of mass 0.936g to
excess dilute hydrochloric acid.

(a) Give a reason why the mineral was crushed before being added to the acid.

........... T anueqse+h€&ur€me_cf&;\,tg?aumetiﬂ

.............. r q+£,ofr€m:hm$

ResultsPlus

Examiner Comments

Both scoring options are made so the mark is
awarded. However, writing 'just increase surface
area' or 'increase the rate of reaction' would have
been sufficient.

12 |IAL Chemistry 2 WCHO02 01



Question 22 (b)

Generally, this question was quite well answered, with candidates often able to correctly identify all
reactants and products. However, incorrect state symbols meant many candidates scored 1 mark
out of 2. The most common error being MgCl,identified as a solid.

Incorrect formulae also lost marks with MgCl and Mg(COs), sometimes seen.

(b) Write the equation for the reaction between magnesium carbonate and

dilute hydrochloric acid. Include state symbols in your equation.
(2)

Mg@s (v + Wl ag) —> Wﬁqu,\ + WOy * CGuy

ResultsPlus

Examiner Comments

The incorrect formula of magnesium chloride
means no marks are scored.

ResultsPlus

Examiner Tip

Use the periodic table if you are unsure about the
charge on an ion. Magnesium is in group 2 and
chlorine in group 7 so the formula of magnesium
chloride should be easy to work out.

IAL Chemistry 2 WCH02 01 13
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Question 22 (c)

Candidates may have benefitted from reading the question carefully as they were asked to
comment on the rate of reaction, yet some did not mention this in their answer. In many cases
candidates did not consider the axis labels carefully enough and incorrectly commented that as the
graph was going up the rate was increasing. Although many related collision frequency to the
concentration of the reactants, some wrote that the collisions were between molecules so did not
score M2.

M3 was rarely gained. Instead of saying that the reaction stopped after 3.5min, a number said that
the reaction was constant at this time. Many candidates did not recognise that the carbonate was
limiting and stated that the reaction stopped because all the reactants had been used up which did
not score M3.

(c) The gas formed in the reaction was collectéd in a gas syringe.
The volume of gas was measured at regular intervals for 6 minutes.
A graph of the student’s results is shown.,

200 o —
Vdume?f 150
CO,/cm 100
50
0
0 1 2 3 4 5 6
Time/ minutes

Descrlbeﬁ\echmgesin the rate of reaction during the experlment
Explain these changes in terms of collisions.

(3)
Exao. mm.i;as 4.6. mm{:nj }:‘Rl Yﬁ[mma&;. LMo,
....... M 0. feo 200.m00.0%.. ]:Qﬂq L.Ma0.0. & LS LA e

....... me3~£\$&€wm£m{;91 \Co.[um CG - maﬂdﬁl‘
iﬁﬂgn&&ht;m%ﬁ%n&@m{: v wre g Callisimm.

Iﬁ...md,d.m,l,‘
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N / ResultsPlus

‘v| < Examiner Comments

This is an example of where the candidate has not
answered the question. There is no mention of
rate of reaction, just a reference to the volume of
carbon dioxide. Although they have mentioned
collisions, there is no reference to frequency or
number. No marks scored.

4\

<O\ ResultsPlus
\ Examiner Tip

Read and answer the question carefully. Use the
words in the question as a starting point for the
answer. Pay attention to the command word too.

IAL Chemistry 2 WCHO02 01
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............................ H....M...Ize&}xmn'anq . Ohanrtrotion,. QJ( Teoutpots.. 15
.....m]ll,......ﬁl?........meﬁ.......’(f.é?.mwf.........(4?“!.5IDM.S...............EP!TE/té.,.,.,.ﬁ__l_t.?h,.___
............................ Liter, nandradion Gocrenses 885 wollisians Bluy
i) ] i, 00t _teautids change nto. okt

ﬁ ResultsPlus
Examiner Comments

This scores M1 and M2. The question says that the
hydrochloric acid is in excess so to score M3 the
candidate has to say that all the magnesium
carbonate has reacted. Stating that all reactants
have reacted or changed into products is not
sufficient.

ResultsPlus
Examiner Tip

When commenting about why a reaction stops,
look at the information given in the question and
be precise about which of the reagents is limiting.
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ResultsPlus

Examiner Comments

Saying the rate of reaction increases was a
common wrong answer. The candidate is
incorrectly relating the increase in the volume of
carbon dioxide to an increase in rate. No marks
awarded.

ResultsP
Examiner Tip

When analysing simple volume v time graphs,
remember the gradient is an indication of the rate.
The steeper the gradient, the faster the rate. When
the line is flat and has no gradient the reaction has
stopped.

IAL Chemistry 2 WCH02 01 17
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Question 22 (d)

This question was generally answered well.

(d)(i) Almost all candidates read 200 cm? from the graph (although 190 cm3was seen occasionally)
and used the volume correctly to calculate the number of moles. However, a fairly common
mistake was to then divide the correct answer by 2.

(d)(ii) Occasionally the Mr of magnesium carbonate was calculated incorrectly. Some candidates
only used one significant figure for the mass of magnesium carbonate giving an answer of 0.7 g
which did not score the mark.

(d) (i) Use information from the graph to calculate the number of moles of
magnesium carbonate that reacted with the dilute hydrochloric acid.

[The molar volume of a gas = 24000 cm’ mol™' under the conditions of the
experiment.]

\tnol X S\ T (2)
D\ 27
N , ~3
e 3 A500 T p( AU
o - Y 3
2z s 82y et
RAU g™ T — N
(i) Calculate the mass of magnesium carbonate that reacted and hence the ~ & -lE5XIG
percentage by mass of magnesium carbonate in the hydromagnesite. ¢

(2)

l'mu| {Hg((%'ﬁ oW 4\ A 3Ayl&- SUu3

\ore AN
QAS\S L

A5 x 10 IS ©O-20) o
Mass of magnesium carbonate = ... 03.5 ................. g

4 ACeMmap nesi e = O C’ISES

O A .25
= s "W.

l':}::n(‘:).‘;i — 33 G/
s LS

Percentage by mass of magnesium carbonate = 3?-5 %
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N / ResultsPlus

‘v| < Examiner Comments

(d)(i) The candidate has correctly used the volume
of carbon dioxide but then divided the answer by
2. Only one mark scored.

(d)(ii) Here transferred error applies. They have
correctly calculated and used the Mr of
magnesium carbonate so both marks awarded.

/,"' \
//

&\ ResultsPlus
\\_‘ Examiner Tip

To ensure transferred error marks can be applied
it is important to show all your working.

IAL Chemistry 2 WCHO02 01
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(d) (i) Use information from the graph to calculate the number of moles of
magnesium carbonate that reacted with the dilute hydrochloric acid.

[The molar volume of a gas = 24000 cm’ mol™' under the conditions of the
experiment.]

299 )
Zqoaa = 'L: "10’_

(i) Calculate the mass of magnesium carbonate that reacted and hence the
percentage by mass of magnesium carbonate in the hydromagnesite.

(2)

(2)

X ngs-f LHES )zo 220y
Mass of magnesium carbonate = ......2... Zoxd

0. 1>2J"

___-_-'-'---
o8 NY
= 1 Z
Percentage by mass of magnesium carbonate = ... 20 ...

ResultsPlus

Examiner Comments

(d)(i) Fractions can be used instead of decimals so
this scores both marks.

(d)(ii) Fully correct answer scores both marks.

IAL Chemistry 2 WCHO02 01



(d) (i) Use information from the graph to calculate the number of moles of
magnesium carbonate that reacted with the dilute hydrochloric acid.

[The molar volume of a gas = 24000 cm’ mol™' under the conditions of the

experiment.]
(2)
-3
wole oy 2L = B30
24ove
mote = 3.3 X\lp"!
(Mg @;)
(i) Calculate the mass of magnesium carbonate that reacted and hence the
percentage by mass of magnesium carbonate in the hydromagnesite.
(2)
-3 _
2.1 X\ = M2 - 0, 69 4
®4.8
Mass of magnesium carbonate = ... Q3 g
O3 o = 44. 9.
©.936
Percentage by mass of magnesium carbonate = DML R %

IAL Chemistry 2 WCHO02 01
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N

N,
<N / ResultsPlus
?/\ Examiner Comments

(d)(i) The calculation is correct so both marks are
awarded. Although the answer is given to 2
significant figures, this is acceptable.

(d)(ii) The calculation is also correct but the mass of
magnesium is only given to 1 significant figure, this
is not acceptable so only the mark for the % of
magnesium carbonate is scored.

&6\ ResuitsPlus

\ Examiner Tip

When carrying out calculations think carefully
about the number of significant figures you should
be giving in your answer. You will often be told
how many SF to use but if this is not the case, as a
general rule give more than 1. The only exception
is when doing a calculation to find the number of
water molecules in a sample of hydrated crystals.
Here one SF would be appropriate.




Question 22 (e)

Many candidates knew that carbon dioxide was soluble in water so scored M1. The majority were
then able to develop their answer and conclude that the volume of carbon dioxide collected would
decrease and hence the % mass of magnesium carbonate would be reduced too, scoring M2.

Other reasons candidates gave for a reduced volume of carbon dioxide included: carbon dioxide
escaping, evaporation of water, pressure of the water and carbonic acid formation. None of these
scored M1, but allowed access to M2.

(e) Another student decided to carry out a similar experiment. This student did not
have a gas syringe and therefore collected the carbon dioxide over water in an
inverted measuring cylinder, as shown in the diagram.

carbon
dioxide

water

Explain the effect that collecting the carbon dioxide over water would

have on the volume of gas collected and hence on the percentage of
magnesium carbonate in hydromagnesite. Assume that the gas syringe and the
measuring cylinder can be read to the same accuracy.

()
Mwhmag’aaSmﬁuMmt\l&MS&L;cmﬁa

IAL Chemistry 2 WCHO02 01
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\’—’ =
<7 ResultsPlus

Examiner Comments

The candidate has successfully answered the first
part of the question so scores M1. However, they
have not commented on the effect the reduced
volume of carbon dioxide has on the % of
magnesium carbonate. M2 not scored.

N\
y \

Q ResultsPlus
) Examiner Tip

Ensure the question is answered fully.




s °7o“*~€ C_O LLa sma* sfwlvecﬂ AN wq.iw
. “«c reeasuredd Vo(u e ot COy wall

ci ecyexus €, . {1\‘\9\’1 ‘?‘j CD'?QY’P TS ."\3 J\\q.e w—a’es
°'L N %C@ ("GJCH-QCA.&'E

2 Tos will veduce Ko percenfusge  valve

ResultsPlus

Examiner Comments

This detailed and well linked response scores both
marks.

ResultsPlus
Examiner Tip

Check that all the details required in the question
are given to ensure that all the marks can be
achieved.
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Question 23 (a)

(i) A large number of candidates demonstrated a good level of understanding of how pressure
affects equilibrium. However, many candidates overlooked the first part of the procedure, and
therefore did not achieve M1. Some candidates assumed that when the syringe was left standing
after being compressed, pressure was released by the plunger moving back to the original position
and therefore stated that when left standing the mixture would turn brown again. Hence this
resulted in them getting the colour changes the wrong way round. Despite the question being
about equilibrium, some candidates also referred to the effect of the increased pressure on the
rate of reaction.

(i) The effect of temperature on equilibrium was generally well understood. However, a number of
responses correctly stated the direction of movement but the explanation did not mention either
exothermic or endothermic in the answer and so failed to score.

In the following extract, although the candidate has made a comment about the appearance of the
mixture, there is no justification and so no marks are awarded in (i). Despite being told the question
is about equilibrium, the candidate has wasted time writing about how the rate of reaction would
change.

In (ii) the answer given only concerns rate so no mark awarded.

IAL Chemistry 2 WCHO02 01



23 This question is about chemical equilibrium.

(a) The gases nitrogen dioxide, NO, and dinitrogen tetroxide, N,O, form an
equilibrium mixture at room temperature,

2NO,(g) = N;0.(9) AH = -58kJmol™”
brown colourless

*(i} A gas syringe containing an equilibrium mixture of these gases is compressed
by pushing in the plunger and then allowed to stand with the plunger in the

new position. _
Predict how the appearance of the equilibrium mixture would change during
this procedure.
Justify your answer.
(3)
%epmssurew”mcrm%e ......................................

771.@ coths:one b@‘a)eo,n the particles
_ooould _increase-
%Qreﬁ:ra the rate of weackon coowd algo
. lnCrEGSQ e
8o dhe mixdwre coould a look Qightly
bromﬁ ...............................

(i) State and explain the effect of an increase in temperature on this equilibrium,
(1)

__parkcles 9ajn k}ﬂeh'c energy...hence the ..

<ZZ ResultsPlus
Examiner Comments

Read the question carefully and try to avoid
putting irrelevant information in your answer.

IAL Chemistry 2 WCHO02 01
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...........................................................

IAL Chemistry 2 WCHO02 01

ResultsPlus

Examiner Comments

(i) The candidate has stated the correct colour
change, the direction the egm moves and there
are fewer moles on the right. This scores M2 and
M3. However, they have not stated that the
mixture initially gets darker so no M1.

(ii)The mark is awarded for stating the direction of
movement and the exothermic nature of the
(forward) reaction.




Question 23 (b)

Rather surprisingly, a large number of candidates did not appreciate that the alkali would react with
the hydrogen ions and so they were unable to score any marks. Some clearly understood the
reaction that was taking place and the need to replace the hydrogen ions, but they did not give a
reason so could only score one mark. Some mistakenly thought a redox reaction was taking place.

*(b) When potassium dichromate(Vl), K,Cr,0;, is dissolved in water, an equilibrium is
set up. The position of the equilibrium is well to the left and the solution is an
orange colour.

Cr,0i(aq) + H,0() = 2CrO;(aq) + 2H'(aq)
orange yellow

Aqueous alkali is added and the solution turns a yellow colour.

Explain this observation,

ResultsPlus

Examiner Comments

This was quite a common incorrect answer relating
the colour change to changes in oxidation number
of Cr.

This is not a redox reaction as chromium is 6+ on
both sides.

IAL Chemistry 2 WCHO02 01
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*(b) When potassium dichromate(Vl), K,Cr,0,, is dissolved in water, an equilibrium is

set up. The position of the equilibrium is well to the left and the solution is an
orange colour,

Cr,07 (ag) + H,O() = 2CrOj(aq) + 2H'(aq)
orange yellow

Aqueous alkali is added and the solution turns a yellow colour.

Explain this observation.

> /’\t OF‘EF e PalY

(2)

ResultsPlus

Examiner Comments

There is no OH on the left hand side so there is no
reason for the egm to shift to the right. It may be
that the candidate realised that the OH would
react with the H* but as this was not stated no
marks were awarded.

ResultsP
Examiner Tip

Read the question and make sure that the answer
given has sufficient chemical detail.

IAL Chemistry 2 WCHO02 01



*(b) When potassium dichromate(V), K,Cr,0,, is dissolved in water, an equilibrium is
set up. The position of the equilibrium is well to the left and the solution is an
orange colour. <

Cr,0i(ag) + H,0() = 2CrOi(aq) + 2H* {aq)
orange yellow :

Aqueous alkali is added and the solution turns a yellow colour.

Explain this observation.

<ZZ ResultsPlus
Examiner Comments

This scores both marks for a well-reasoned
answer.

IAL Chemistry 2 WCHO02 01 31
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Question 24 (a)

(i) Although the majority of candidates knew the correct reagent, very few achieved the conditions
mark. Common mistakes included ethanolic KOH, acidified KOH or a lack of heating.

(ii) The majority of mechanisms were of a good standard and many candidates took great care to
give the details required in the question. However, marks were lost for omitting the dipoles, missing
the charge on the hydroxide ion and the curly arrow not coming from the lone pair. Many
candidates who gave a full Sy\2 mechanism struggled to score the intermediate mark. Common
errors were missing dotted lines to both the OH and Br, lack of charge and the bond going to the H
of the OH, not the O. A small minority gave a Sy1 mechanism which allowed a maximum of 3

marks.

24 This question is about the reactions and properties of 1-bromobutane.
(@) 1-bromobutane can be converted into butan-1-ol in a one-step reaction.

(i) State the reagents and conditions required for this reaction.

Reagents: ... o ? ’3"“\"‘ ...... Lﬂl‘wh _______________ Conditions: ......... L

(iiy Draw the mechanism for this reaction.

Include curly arrows, and relevant dipoles and lone pairs.

(4)
H W H M HH HH

O T T Y R B R .

W= - (:-c,—f‘,ci‘r —> H-(-C-C-C-0y 1 B
I U - (o
W oW oKW M HHHH

ResultsPlus

Examiner Comments

(i) The reagent is correct and it is heated, but
aqueous is missing so only one mark was awarded.

(ii) There is no requirement in the specification that
detailed knowledge of Sy2 and SN, mechanisms
are needed until module 4. Therefore, this is the
mechanism we were expecting to see, and it scores
all 4 marking points.
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24 This question is about the reactions and properties of 1-bromobutane.
(a) 1-bromobutane can be converted into butan-1-ol in a one-step reaction.

() State the reagents and conditions required for this reaction.

(2)
Reagents: H,p.@ ........ o | -bSQMQbU“th ............... CONAILIONS: .. I
(i) Draw the mechanism for this reaction.
Include curly arrows, and relevant dipoles and lone pairs.
QN ) (4)
: li‘sf \@ % - %( .
O C H AN ~G--¢-C -
Hmﬂ/‘:\ﬂ ¢ =7 / \ + T‘ oY
B¢ CoW
HyCs o} t4ak
M
. H
L@f\:om \
— wm C
‘/ \ }A #ﬂfl \\Om
Mg
ReCs
ResultsPlus

Examiner Comments

(i) Although this is a hydrolysis reaction, water is
not an acceptable reagent so no marks are scored
here.

(ii) This Sy1 mechanism is fully correct, but as
1-bromobutane is a primary halogenoalkane and
reacts via Sy2 a maximum of 3 marks is scored.
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24 This question is about the reactions and properties of 1-bromobutane,
(a) 1-bromobutane can be converted into butan-1-ol in a one-step reaction.

(i) State the reagents and conditions required for this reaction.

(2)
Ne ast-und ey
Reagents: ...... Nﬁo{’{'@q} ............................................ Conditions: &~ FTt€asm ......... re@q‘”" .............
(ii) Draw the mechanism for this reaction.
Include curly arrows, and relevant dipoles and lone pairs.
(4)
\’ ‘ H‘;_
5_[% — | "'C‘-"'Er ~ Ho— -4
/
Ko+
M‘ -
s Br

ResultsPlus

Examiner Comments

(i) The reagents and conditions are fully correct for
both marks.

(i) This is a very good attempt at a full S\2
mechanism. However, the charge on the
intermediate is missing and so only 3 marks were
awarded.

ResultsPlus
Examiner Tip

When drawing mechanisms, include all the detail
the question asks for. Pay particular attention to
charges.
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Question 24 (b)

This should have been quite a straightforward question comparing the solubility of 1-bromobutane
in both water and butan-1-ol. However, the question was misread in many cases and candidates
compared the solubility of 1-brombutane and butan-1-ol in water. The mark scheme was adjusted
to account for both types of responses. Despite the question stating that a detailed description of
the forces involved was not required, a number of candidates did this. Others simply wrote about
bond polarity but did not mention by name the intermolecular forces involved so scored no marks.
A number of candidates used generalisations such as 'like dissolves like' gaining no credit.

(b) Explain why 1-bromobutane is much less soluble in water than in butan-1-ol.
A detailed description of the forces involved is not required.

ResultsPlus

Examiner Comments

The candidate is comparing the solubility of
1-bromobutane and butan-1-ol in water. A mark is
awarded for stating hydrogen bonds form
between butan-1-ol and water. No further marks
are scored as the information about bond polarity
is too vague.

ResultsPlus

Examiner Tip

When answering questions about solubility state
the intermolecular forces present between
molecules of the separate liquids. Then explain the
intermolecular forces formed between molecules
when the liquids have been combined.
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(b) Explain why 1-bromobutane is much less soluble in water than in butan-1-ol.

A detailed description of the forces involved is not required.
(3)

SO LT N5 WU 7 R L S Ut -1 N CLONE S ¥R ST LA N T TR

Ao ensulttioe conhoh  WROK -We. AR WS MOIecule  wuaemt ey

e R0 Q. N BB AT M0E0C aeemf outa met e

ResultsPlus

Examiner Comments

The candidate is comparing the solubility of
1-bromobutane and butan-1-ol in water. A mark is
awarded for stating 1-brombutane has London
Forces. A mark is awarded for stating butan-1-ol
has hydrogen bonds. A mark is awarded for stating
hydrogen bonds form between butan-1-ol and
water.
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(b) Explain why 1-bromobutane is much less soluble in water than in butan-1-ol.
A detailed description of the forces involved is not required.

(3)

_____ Iwh%d\mqm\mdh\m‘wl%&ivm e

_______ 1- bromobwtns Torms ek Uimdwn firc with watw .

_________ T weok Lowden Toroe s st o o overcomas. thay
_________________ m\\% __ mosm\)mo\mwm'r

izResults?@Ius
Examiner Comments

The candidate is comparing the solubility of
1-bromobutane in both water and butan-1-ol. A
mark is awarded for stating London Forces form
between 1-bromobutane and butan-1-ol. No
further marks are scored.
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Question 25 (a)

Although it appeared the interpretation of spectra was quite well understood many responses were
too casual and lost marks.

(i) Was well done, but some responses made reference to isotopes of carbon and a few mentioned
atomic mass, neither of which scored.

(i) A number lost marks for missing the charge on the fragment or for giving CH; O * . The second
mark was sometimes shown with a diagram or explaining which bond was broken. However, many
simply wrote generally about fragmentation and so did not score.

(iiif) This was very straightforward, although a number of candidates did not include a reference to

the OH group with their range.

(@) (i) State what can be deduced about ethanol from the presence of the peak at
m/e = 46 in the mass spectrum.

(m
____________________________ ‘lfkajmmhulm&r‘mlﬁ.o&ﬁzﬁ O a
5
(i) Identify the species responsible for the peak at m/e = 31 in the mass spectrum
of ethanol, and state how it is formed.
(2)

=

________________________ _“\{spgda;fesparus;mihfm?&a,kmfmk,:bi\.& . *C“;OH
................ 1%15bfm@wkwtk¢bndb&tm&eﬂL‘&ammel.ﬁ«ﬂzﬂﬁ'ijbrnkm'

(iii) Identify one feature of the infrared spectrum which confirms the functional
group in ethanol.

Include the appropriate wavenumber range in your answer.
(M

____________________________ RpmkatS?se—azpo

ResultsPlus

Examiner Comments

Part (i) does not mention the molecular mass or
molecular ion so no mark scored. Part (ii) is fully
correct so scores both marks, but (iii) is missing the
OH so no mark awarded.
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ResultsPlus
Examiner Tip

When quoting wavenumber data make sure you
include the specific group causing the stretch or
vibration.

(a) (i) State what can be deduced about ethanol from the presence of the peak at
m/e = 46 in the mass spectrum.
4}

Mle =46 Showes
—Fetadkive—reole dhe Molecular Y on pealk nickh

Ll the moelecular Mase of ethanol.

(i) Identify the species 'responsible for the peak at m/e = 31 in the mass spectrum

of ethanol, and state how it is formed.
(2)

+
(CHE.}O)U’““"“*fcﬁ-enna‘m\q{mml¢,=a\E’Mm-\

'iabmwr’m\mh@am-nhn-’hha\:"t:.'xb'\r~-=-p\r—mr‘nam\$

are boken ehonming Real s 2% MEfsrenk. gemivlens

(iii) Identify one feature of the infrared spectrum which confirms the functional
group in ethanol.

Include the appropriate wavenumber range in your answer.
(1)
There 12 o breed prok Between 2200 —-23%m0 con |

¢°"f¢ﬂ-ﬁnc\?!‘3¥pdﬁQ—“\Pwnda‘ﬁﬁ\c&ﬁw\i

ResultsPlus

Examiner Comments

Parts (i) and (iii) are correct, but the ion produced
in (ii) cannot be formed so no mark is awarded.
However, if they had written that the C-C bond was
broken or a CH; is produced the second scoring
point would have been awarded.
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ResultsPlus

Examiner Tip

When trying to identify fragments use the
structural or displayed formulae to ensure correct
ions are used and do not forget the charge.
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Question 25 (b)

(i) Although the term functional group is used on a regular basis, a large number of candidates
struggled with the definition and many scored the first mark by listing examples (such as OH)
Likewise, the second mark was often scored by mentioning physical and chemical properties
together.

(i) Despite the reaction being taken directly from the specification fewer than half of the candidates
were able to score any marks.

(b) Chemical tests are often used to identify functional groups in organic molecules.

*(i) Explain the meaning of the term functional group.

(i) The reaction of sodium metal with ethanol can be used to confirm the
presence of the functional group in ethanol.

Give the equation for the reaction of sodium with ethanol. State symbols are
not required.
(2)

C,Hs Ok 4+ Na == NoOH 1 C,H,

ResultsPlus

Examiner Comments

(i)This scores the first mark for mentioning
chemical properties.

(ii)The chemical equation is incorrect so no marks
are scored.

ResultsPlus

Examiner Tip

Make sure you learn the reactions that are
mentioned explicitly in the specification.
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(b) Chemical tests are often used to identify functional groups in organic molecules.

*(i) Explain the meaning of the term functional group.

(i) The reaction of sodium metal with ethanol can be used to confirm the
presence of the functional group in ethanol.

Give the equation for the reaction of sodium with ethanol. State symbols are
not required.
(2)

oy, + LCHH — 2 MO N 1,

1

ResultsPlus

Examiner Comments

(VThe candidate has identified that a functional
group is determined by a specific group of atoms
so scores the first mark.However, they do not
mention chemical properties or reactions so no
second mark.

(ii)The chemical equation is fully correct and scores
two marks.

a ResultsPlus
Examiner Tip

Ensure that you have an understanding of
chemical and physical properties.
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Question 25 (c) (i) - (vii)

Parts of this question were quite challenging, but it did allow an opportunity for all candidates to
gain some credit and so was an effective discriminator.

(i) Although the calculation was quite straightforward a number simply subtracted one mass from
the other (1.79-1.2 = 0.59g) and scored no marks.

(ii) Most candidates found this calculation easier than part (i) and scored a transferred error mark
even if they got part (i) incorrect.

(iii) and (vi) Candidates who scored full marks in (i) and (ii) generally scored well here with the
correct empirical formula and identification of E. However, using the wrong numbers from (i) and
(i) meant that only one mark could be scored for the empirical formula. Poor rounding in (iii) was
seen at times with C=1, H=1.5, O=1 being rounded to CH,0 and some candidates clearly did not
understand the definition of empirical formula leaving CH, 5O as the answer.

(v) Most candidates were able to correctly identify the bromine water test with the correct
observations, although a few successfully used acidified potassium manganate (vii) instead.

(vi) The structure was answered very well but some candidates struggled with the connectivity of
OH group.

(vii) Most candidates recognised there was restricted rotation around the C=C. However, a few
incorrectly stated there was free rotation around the C=C. Not as many candidates recognised
there were different (functional) groups around each carbon of the double bond. Some missed the
point and wrote about different masses or priority groups without explaining the features of the
molecule that gave rise to geometric isomerism.

IAL Chemistry 2 WCHO02 01
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(c) A carboxylic acid E was investigated by quantitative and qualitative methods.
E was known to have one of the following structures:

Structure 1 CH;CH,CH=CHCOOH  Molar mass = 100gmol”’
Structure2 HOOCCH,CH,COOH Molar mass = 118 gmol™

A sample of 1.20g of E was burned in excess oxygen.
A mass of 1.79 g of carbon dioxide was formed.

(i) Calculate the mass of carbon present in the sample of E.

(2
M x 25 = et ()

7:u5% |

(2)

Mass of carbon = ... W

(i) The mass of hydrogen present in the sample is 0.0610g.

Deduce the mass of oxygen in the sample.
h2-0.061 - o.ug§

= o5 (9

0.650%

(1)

Mass of oxygen = ... U=
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(iii) Use the information from parts (c)(i) and (c)(ii) to calculate the
empirical formula of E.
(2)

0433 0:04 4 0.04 -
- . ' 0=
i © DL’- '

0. 6509 ©.¢b 40,041 II

—_— = .
6 0% %2
0.06lo
= , - 0‘ O é
CH=0.
(iv) Deduce the identity of E. Give a reason for your answer by referring to the
information at the start of (c) and your answer to (c)(iii).
(1)

E e bortomtroe

bm‘f‘ﬂh-—l;‘-ﬁ"’d?or‘b Mq’o( .

. Prouse s cavboa. :. oxqoen. = La). Sewme......._.

(v) Describe a qualitative chemical test that would distinguish between
Structure 1 and Structure 2. State the expected results.

(2)
TeS: Add.... browve..  wetew. oo
Results for Structure 1:............. Ll o ... a.’fet..c?:.n.?a ......... ’-F}vm ........... 7 Mngﬁ ...... “bt?édﬂ#rkﬁ

Results for Structure zmcjzme
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(vi) Draw the displayed formula of a compound that can be oxidised to form
Structure 2.

(1)
H
o T
Ho-C - ¢ - ¢ -C —oH
) ! | | )
H H H ]
*(vii)Explain why a molecule of Structure 1 can show geometric isomerism.

(2}

............................ (¢ double  bond ... And  difterend greups. . ...
_________________________ whh...ove...ethyl..and. .~ coel.,.. ottada.. . TC0. ...

Examiner Comments

Parts (i) and (ii) are fully correct. In part (iii) the
mole calculation is correct, but the rounding to get
the empirical formula is wrong, so only one mark is
scored. The incorrect calculation for the empirical
formula means that no mark can be awarded for
(iv). Parts (v) and (vi) are correct. In (vii) a mark is
awarded for noting the restricted rotation around
the double bond.

ResultsPlus
Examiner Tip

Be careful when rounding to produce an empirical
formula.
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() A carboxylic acid E was investigated by quantitative and qualitative methods.
E was known to have one of the following structures:

Structure 1 CH,CH,CH==CHCOOH  Molar mass = 100g mol™'
Structure2 HOOCCH,CH,COOH Molar mass = 118gmol™'

A sample of 1,209 of E was burnedmo%\wn
A mass of 1.79 of carbon di
(i) Calculate the mass of carbon present in the sample of E.

VG -1

(2)

Mass of carbon = ”0601 g

(ii) The mass of hydrogen present in the sample is 0.06104g.

Deduce the mass of oxygen in the sample.

3. W £ 0,060 = ¢ 49)
L0 - 0. 65

(1

g.5ua

Mass of oxygen = .
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48

(iii) Use the information from parts (c)(i) and (c)(ii) to calculate the

empirical formula of E.
(2)

c ¥ 0

2) Sc\ Q‘Qdﬁ 05\'\6\

2 ‘ 16

< 0-UZ = ol-O'i\b o o WY

com TS U
] > . ]

(iv) Deduce the identity of E. Give a reason for your answer by referring to the
information at the start of (c) and your answer to (c)(iii).

M

1)

S OH

(v) Describe a qualitative chemical test that would distinguish between
Structure 1 and Structure 2. State the expected results.

Test:.... ACamee '*-..'“\“"J

(2}

Results for Structure 1: ko ind Lﬁ\'ﬁquUz,f)

Results for structure 2:.. N W 2 /han.

IAL Chemistry 2 WCHO02 01

||||||



(vi) Draw the displayed formula of a compound that can be oxidised to form
Structure 2.

(1)

A 1 )
w ‘ !
%
n A

*(vii)Explain why a molecule of Structure 1 can show geometric isomerism.

\ci,cou‘z‘— e (/\L«‘:r

ResultsPlus

Examiner Comments

Part (i) is incorrect but the mark for (ii) is scored as
a transferred error. In part (iii) the transferred
error mole calculation is correct so one mark is
awarded. Part (v) is correct and scores both marks.

& ResultsPlus
Examiner Tip

Ensure all working is shown in order to access
transferred error marks. Learn the features
required for geometric isomerism.
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Paper Summary

Based on the performance in this paper, candidates are offered the following advice:

* Read the question carefully underlining key words to make sure that all the scoring points are
made.

* Revise and practise writing full and ionic equations.

* Learn practical details of experiments you have carried out and understand how to interpret the
results.

* Check calculations thoroughly and show your working. Do not round up too soon and use the
appropriate number of significant figures.

* Revise redox reactions carefully and learn to identify the oxidation and reduction products.
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Grade Boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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