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Introduction

There were some very well prepared candidates. Centres can be commended where the
practical work is carried out with care and attention to reasons for procedures.

Some candidates seem not to have done many of the practical exercises in the specification.

The full range of marks were seen on this paper. There was no evidence that candidates had
insufficient time to complete the paper.

Candidates were good at the calculation aspects, but less good when asked for descriptions
or reasons.
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Question 1 (a) (i)

This test for the sulfate ion was known by three quarters of the candidates.

1 A white solid, A, contains one cation and one anion. When water is added slowly, the
solid turns blue and then dissolves to form a blue solution, B.
(’"u':' f
(a) When aqueous barium chloride is added to an acidified portion of solution B, a

white precipitate forms. catl
Lglvan

() Give the formula of the anion in B,

2 B
ResultsPlus @ ResultsP

Examiner Comments Examiner Tip

us

This is an example of someone failing to
read the question at the first opportunity
or someone who has forgotten the

Read the question three times: twice
before you answer it and once after.

meaning of the term anion. Remembe_r catllons are positive, anions
are negative - 'Cathy says yes, Ann says
no!'

1 A white solid, A, contains one cation and one anion. When water is added slowly, the
solid turns blue and then dissolves to form a blue solution, B.

(a) When aqueous barium chloride is added to an acidified portion of solution B, a
white precipitate forms.

(i) Give the formula of the anion in B.
(1)

.............................................................. O A

A
ﬁ ResultsPlus OO ResultsPlus
Examiner Comments Examiner Tip

A carbonate would give a white precipitate
with barium chloride solution, but not if
acid was present.

Learn the tests for common anions.
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Question 1 (a) (ii)

It was disappointing that nearly one quarter of the candidates answered with sulfuric acid.

(i) Name a suitable acid for acidifying solution B in this test.

(1)
Hel
<d\ A
ResultsPlus 2/ 1\ ResultsPlus
Examiner Comments Examiner Tip
Though the question asked for the Underline key words in the question
name of the acid used, the formula was as it is read - especially verbal
accepted here. This is not always the instructions like name, write, draw or
case, even on this paper. calculate.
(i) Name a suitable acid for acidifying solution B in this test.
(1)

H7 S  Sulfucic acid

A
ResultsPlus @ ResultsP!

Examiner Comments Examiner Tip

us

The common wrong response. The common wrong response.

Remember the solubilities of common salts.

All nitrates are soluble. Nearly all chlorides
are soluble. Some sulfates are insoluble.
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Question 1 (b) (i)

This was where many candidates began to make errors in this section with much confusion
between ions and substances, and appropriate ligands.

(b) When aqueous ammonia is added to another portion of solution B, a blue
precipitate forms. When more aqueous ammonia is added, this precipitate

dissolves to form a deep blue solution, C.
=t

% (i) Identify, by name or formula, the blue precipitate.

N (1)
ey eonr (oo |

A
ResultsPlus @ ResultsPlus

Examiner Comments Examiner Tip

This addition of ammonia to the formula It is always worth remembering that,
was quite a common error. though a weak alkali, ammonia is ionized

in solution to form hydroxide ions, which
form a precipitate with copper(II) ions.

(b) When aqueous ammonia is added to another portion of solution B, a blue
precipitate forms. When more aqueous ammonia is added, this precipitate
dissolves to form a deep blue solution, C.

(i) Identify, by name or formula, the blue precipitate.

(1)
1y
A
O %
J/ 14\ ResultsPlus
Examiner Comments Examiner Tip
The formula is fine, including water as The formula is fine, including water as
this does but the substance cannot have a this does but the substance cannot have a
charge. A precipitate is not charged. charge.
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Question 1 (b) (ii)

The ongoing confusion caused by ammonia solution continued. Quite a few candidates
gave the correct numbers of ligands but no charge or remarkably, negative charges. It is
important to remember that an aqueous solution of ammonia is an equilibrium.NH,(aq) +
H,O(l) ONH,*(aq) + OH~(aq)

At lower concentrations of ammonia solution in a solution containing copper(1II) ions the
concentration of hydroxide ions is sufficient to form the precipitate, copper(II) hydroxide,
which drives the above equilibrium to the right.

As the relative amount of water decreases, because the ammonia solution is more
concentrated, this equilibrium is reversed, increasing the concentration of ammonia. This
then is removed by reaction with copper ions.

(i) Give the formula of the ion responsible for the deep blue colour of solution C.
(1)

[ Cutnmz )y COH),)

prp

Examiner Comments Examiner Tip

Here the understanding of more The equilibrium, NH,(aq) + H,0(l)
concentrated ammonia solution is [ NH,*(aq) + OH-(aq), for ammonia

insufficient. solution makes it clear that there is either
There can't be both ammonia and higher concentration of ammonia or
hydroxide ion present in the complex. hydroxide ion.

(i) Give the formula of the ion responsible for the deep blue colour of solution C.
(1)

1t
[Catnmy)
0
, & |
Examiner Comments Examiner Tip
This contains the wrong number of It is best to learn that copper is always
ammonia ligands. attached to four ligands in complexes.
The extra two waters are further from the
copper ion and are best ignored.
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Question 1 (c)

There were many answers with incorrect ligands or incorrect charges.

A selection of these are given.

(c) Give the formula of the complex ion which gives the blue colour to solution B.
Include the ligands in your answer.

(1)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e MO )
2
ResultsPlus Q ResultsPlus
Examiner Comments Examiner Tip
One of the many incorrect answers. One of the many incorrect answers.

The hydroxide concentration in water
is insufficient to precipitate copper(II)
hydroxide.

(c) Give the formula of the complex ion which gives the blue colour to solution B.
Include the ligands in your answer.

(1)
ha T TR N
......................... CLACHQQ)QCF'B L
<d\ A
" O D)
ResultsPlus 2/ 4\ ResultsPlus
Examiner Comments Examiner Tip
Ammonia is not present in pure water. This may be a case of misreading the
question - the candidate underlining

solution B might have helped to focus on
the initial solution of A in water.
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Question 1 (d)
Incorrect formulae for copper(II) sulfate were quite common.

Copper(II) chloride and the tetrachlorocopper(Il) ion were also popular.

(d) Give the formula of the white solid A.

CuSO
.......................................................................................................... 111
A
Results+lus J/ 4\ Resultsilus
Examiner Comments Examiner Tip
An example of incorrect formula for It is important to remember that the
copper(II) sulfate. blue colour of copper(Il) sulfate is
due to the water ligands in the aquo
complex.

(d) Give the formula of the white solid A.

ResultsPlus

Examiner Comments

Examiner Tip

An example of copper(II) chloride. In aqueous solution copper(1I) chloride

is green, so this cannot be correct.
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Question 1 (e)

This either simply wasn’t known or the question wasn’t understood as there were many very
poor answers. It was a good discriminator as only the really good candidates scored both
marks.

It was important to realise the role of water ligands in altering the energy levels of d orbitals
to differing extents so that 3d to 3d transitions absorb energy from visible light.
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Question 2 (a)

Though many know it was the sodium ion, it was a shame how many candidates did not

read ‘the formula of the ion’.

2 Asalt, P, contains carbon, hydrogen, oxygen and one metallic element.

(@) When a flame test is carried out on P, a yellow flame results.

Give the formula of the metal ion in the salt.

¥

.................. S . 1 TS === 1LY | & S

A
us @ ResultsP

ﬁ ResultsP

Examiner Comments

Though the question has been read
correctly the candidate did not know the
charge on sodium ions.

(1)

us

Examiner Tip

It is easy to learn that Group 1 ions
have single positive charges, and Group
2 ions have double positive charges.

2 Asalt, P, contains carbon, hydrogen, oxygen and one metallic element.

(a) When a flame test is carried out on P, a yellow flame results.

Give the formula of the metal ion in the salt.

(1)

+ius

Examiner Comments

The candidate has written the name, then wisely
given the formula, but failed to give the charge.

IAL Chemistry WCHO06 01
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Question 2 (b)

(i) It was clear that many candidates had never calibrated a pH meter, though this is
essential.

It is normal to use two buffer solutions of known pH, one alkaline and one acidic.

(ii) To show the pH of a solution universal indicator solution or universal indicator paper
must be used.

This was rarely given - acid base indicators suitable for titrations were the common
responses.

(iii) A pH meter measures precisely to one decimal place. Universal indicator changes colour
over a range of pH values, as do other acid base indicators.
(b) P dissolves in water to form a weakly alkaline solution, Q, with pH 8.1.
The pH of Q can be measured by using a calibrated pH meter or an indicator.

(i) Describe how to calibrate a pH meter.

(2}
....... T AL YRV 2T o -2 S
(i) Name a suitable indicator you could use and state the colour you would
expect to observe.
(2)
........................ Mwuue_,‘{"-‘iﬂ":wcﬂq{m{u L
(iii) Which of the two methods will give the more accurate value for the pH of Q?
Justify your answer.
(1)

.................... (:;Hlme*f*r'swcm:qccuude

+1uS
Examiner Comments
This is a fairly typical response.
(i) It is clear the candidate has never done this experiment.

(ii) The candidate is fortunate to receive a mark as strictly the word
solution or paper should be added. There is no mention of colour.

(iii) This answer restates the question without further justification.
The candidate has not read the full question in both (ii) and (iii).

OO ResultsPlus
Examiner Tip

(i) Carry out all experiments related to the specification.
(ii) Read the question and underline key words.
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(b) P dissolves in water to form a weakly alkaline solution, Q, with pH 8.1,
The pH of Q can be measured by using a calibrated pH meter or an indicator.

(i) Describe how to calibrate a pH meter.

(2)
........................ By puifing e o metec wntd q  shong add end
.................. b _ar T¥ M1 ond then puthing b IR0 8
.............. Seng_alkah . an and  labelling ar pRNg
(i) Name a suitable indicator you could use and state the colour you would
expect to observe,
(2)
........................ Moy | 0Xa g
..................... QraNGe. ... AE GO
(iii) Which of the two methods will give the more accurate value for the pH of Q?
Justify your answer.
m

ﬁ ResultsPlus

Examiner Comments

(i) Though this is not best practice, it was

accepted on this occasion.

(ii) This gets a ‘rescue’ mark for an
indicator with the correct alkaline colour.

(iii) This is fine as per the mark scheme.

This is a good example of a candidate
who has the good sense to apply what
they know to the question, even though
they are on unfamiliar ground.

IAL Chemistry WCHO06 01
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Question 2 (c) (i)

It was surprising that so few candidates seemed to be familiar with this common test for an
ester.

The purpose of the sodium carbonate solution is to neutralise the carboxylic acid which often
has a stronger (and often unpleasant) smell than the ester.

Many answers referred to the solid dissolving or disappearing, confusing the test with adding
sodium to an alcohol.

This was probably why so many candidates gave a white solid forming.

- - S

pwma'rlj d[Cﬁhol/ar'thh:jr{l
(c) Some of the solution Q Is acidified with concentrated hydrochloric acid.
rar e ny L C

An organic compound, R, forms in the solution.
—_ eStey

Methanol is added and the mixture warmed, forming a new organic compound S.

This mixture is added to sodium carbonate solution in an evaporating basin.
A fruity smell is detected.
b1

/(i) Describe and explain what you would see as the mixture is added to the
' sodium carbonate solution.

(2)
B =07 T e LT ST S« » P N s X2 =T S,
A precipitate | 8 gormedl . e
<d\ A
Results¥lus J/ . us
Examiner Comments Examiner Tip
This is a typical answer illustrating the Inorganic salts of carboxylic acids are
confusion with reaction of sodium with an ionic so usually more soluble than the
alcohol. acids.
The first line would have gained full marks.
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Py o™ o
(c) Some of the solution Q is acidified with concentrated hydrochloric acid.
An organic compound, H,?orms in the solution,

Methanol is added and the mixture warmed, forming a new organic compound S/Mkr

This mixture is added to sodium carbonate solution in an evaporating basin.
A fruity smell is detected.

(i) Describe and explain what you would see as the mixture is added to the
sodium carbonate solution.

=

(2)

ResultsPlus

Examiner Comments

OO ResultsPlus

Examiner Tip

It is best to fully cross out parts of
answers which you do not wish to have
marked.

The candidate just manages to save
their marks.
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Question 2 (c) (ii)

Three quarters of candidates did recognise the test for an ester.

(i) What type of compound is $?

ResultsPlus

Examiner Comments

The typical incorrect answer.

(i) What type of compound is S§?

Examiner Tip

The formation of the fruity smell is
usually the give away for an ester.

Examiner Comments

This was the other common incorrect
answer.

16 IAL Chemistry WCHO06 01

Examiner Tip

Esters are used for their sweet or fruity
smells.




Question 2 (d)

This question was another good discriminator - often if they could answer they gave R as an
acyl chloride.

For P, too many drew a covalent bond between O and Na, some even gave the charges and
still drew in the bond.

(d)} The high resolution proton nuclear magnetic resonance (fimr) spectrum of S has
only two peaks which are both singlets and have the same area.

{ \
Deduce the structural formulae of S, R, and P. \ L \

a
. 7

(3)

9

R Z

HCS o

OO ResultsP

Examiner Tip

Examiner Comments

This is an instructive example. The candidate
has found an ester which would give two
singlet peaks in the NMR spectrum, but has
failed to realise the significance of the same
areas.

Always consider all the information in the
stem of a question.

The second and third structures are
acceptable transferred errors.

IAL Chemistry WCHO06 01
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only two peaks which are both singlets and have theé same area

(d) The high resolution proton nuclear magnetic resona rum of S has
——

Deduce th?_’ structura'formulae of S, R, and P.

S

CH3 COO CH,
R

CH,yCOCL
P

CHs CONa™

(3)

N“mf t (ycoce

3

)

o o
I f\

I

C —0—-C ~

% ResultsPlus

Examiner Comments

This was a common error in R. It is
difficult to make an acyl chloride from
an ester.

Then a subscript 2 in lost from the
formula for P.

IAL Chemistry WCHO06 01

N

(M coo ch,

OO ResultsPlus

Examiner Tip

Always check each carbon has four
bonds.




Question 3 (a)

It is rarely correct to add water to concentrated acid because of the risk of a violent

reaction.

3 Cupronickel is an alloy of copper and nickel. It is used to make ‘silver’ coins.

A coin is analysed by the following method.

Step 1

Step 2

Step 3
Step 4

Step 5

Step 6

It is weighed on a balance which reads to two decimal places and found to
have mass 4.00 g.

Water is added to the coin in a beaker. Concentrated nitric and sulfuric
acids are added and the coin dissolves.

When the coin is completely dissolved, the solution is neutralized.

The neutral solution is transferred, with the washings, to a 100 cm?
volumetric flask, made up to the mark with water and mixed thoroughly.

10 ¢cm® samples of the solution are taken and an excess of potassium iodide
is added, producing iodine.

The iodine is titrated with 0.200 mol dm~? sodium thiosulfate solution.

(a) Why, in Step 2, is water added before, rather than after, the acids?

(1)

addhen  of  Consardrdecd  actel 1 Wighly  veleBle ondd vimeross

recechoms con oecre.  As B § on exotiermic  reeclon waler s ooddad

ﬁ ResultsP

Examiner Comments Examiner Tip
Although the first sentence is When doing experiments ask why each
incorrect, the candidate recognises the step is done and consider the order in
consequences of adding water to acid. which chemicals are added.

A
us J/ OO ResultsPlus
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3 Cupronickel is an alloy of copper and nickel. It is used to make ‘silver’ coins.
A coin is analysed by the following method.

Step 1 Itis weighed on a balance which reads to two decimal places and found to
have mass 4.00 g.

Step2 Water is added to the coin in a beaker. Concentrated nitric and sulfuric
acids are added and the coin dissolves.

Step3  When the coin is completely dissolved, the solution is neutralized.

Step4 The neutral solution is transferred, with the washings, to a 100 cm?®
volumetric flask, made up to the mark with water and mixed thoroughly.

Step5 10 cm’ samples of the solution are taken and an excess of potassium iodide
is added, producing iodine.

Step6 The iodine is titrated with 0.200 mol dm sodium thiosulfate solution.

(a) Why, in Step 2, is water added before, rather than after, the acids?
(1)

Tﬂynvfdtnwdﬁ/m%‘%ww‘rﬂlruhm

ﬁ 0
ResultsPlus 1\ ResultsPlus
Examiner Comments Examiner Tip
It is true that water is often the solvent for Read the question more carefully.

a reaction but here that does not answer

the question about the step in which it is
added.

20 IAL Chemistry WCHO06 01



Question 3 (b)

It was common to see the colour of iodine in starch solution given here.

(b) What is the colour of an aqueous iodine solution?

(1)
................. LRV I L WV S OO Y T
A
}‘ 0 w
Results¥lus J/ M\ Results¥lus
Examiner Comments Examiner Tip
The common incorrect answer. Another case of misreading the question
- aqueous, and iodine solution are all
important.
(b) What is the colour of an aqueous iodine solution?
(1)
..................... B OYANAE e
<d\ A
ResultsPlus 2/ ¥\ Resultstlus
Examiner Comments Examiner Tip

This is a more instructive error - the only Learn the colours of aqueous halogen
common solution described as orange is solutions.

sodium or potassium dichrolmate(VI). Todine is red-brown unless it is very
dilute when it is yellow.

IAL Chemistry WCHO06 01
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Question 3 (c) (i)

This was the easiest question on the paper.

(c) (i) To make the end point of the titration more obvious, an indicator is added just
before the colour of the iodine disappears.

Name this indicator.

(1)
0
‘ 1\ ResultsPlus
Examiner Comments Examiner Tip
Methyl orange is an acid-alkali indicator. Indicators depend on the titration
involved.

(c) (i) To make the end point of the titration more obvious, an indicator is added just

before the colour of the iodine disappears.

Name this indicator.

(1)

ResultsPlus

Examiner Comments

Another acid-base indicator. Careful reading of the stem of a

question will often point to the correct
answer as it does here.
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Question 3 (c) (ii)

It was pleasing to see how many candidates were aware that if added to early a stable
iodine-starch complex forms.

(i) Suggest why the indicator is not added to the iodine solution earlier in the
titration,

Gadh fovmg on inseluble bDlueblotk com plerx

OO ResultsPlus

Examiner Tip

ﬁ ResultsPlus

Examiner Comments

This was sufficient. Detail of the nature
of the complex was not required on this
occasion.

Always answer the question as fully as
possible.

(i) Suggest why the indicator is not added to the iodine solution earlier in the
titration.

(1)

OTITES...... Lad.. Poink.. colowy... e\l be.. reacned.. oefore. ...

(k{07

I TR R Rl DY Y.L N7 VN S e

OO ResultsP

Examiner Tip

ResultsPlus

Examiner Comments

Though this is true - the titre will be too
small - it does not explain why.

Again, always answer the question as
fully as possible.
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Question 3 (c) (iii)

The common error was to fail to give the starting colour.

(iii) Give the colour change at the end point when the indicator is used in this
titration.

A
ResultsPlus OO

Examiner Comments

Examiner Tip

Always give colour changes as from...
to....

The most common error.

(iii) Give the colour change at the end point when the indicator is used in this
titration.

ResultsP!

Examiner Comments

A curious confusion with dichromate(VI).
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Question 3 (d) (i-iv)
(i) This was rarely incorrect.
(ii) This was another good discriminator as the weaker candidates gave 2, 3 and 4.

Several candidates weren't precise enough with their explanation for their correct choice
e.g. closer or smallest distance, rather than not concordant.

(iii) Again rarely incorrect with transferred error allowed from (ii).
(iv) Here, the most common error was to forget the factor of 10.
Candidates either knew what to do or didn’t know where to start!

They need to be encouraged to write chemical statements to explain their maths in order to
gain credit for their working, as this was essential to gain credit for an incorrect final answer.

(d) The results for the titrations are shown below.

Titration number 1 2 3 4
Burette rea;::hng 24.10 47.90 23.55 47.00
(final) / cm

Burette reading 0.00 24.10 0.00 23.55

(initial) / cm?

Titre / cm? Q-lo | 92%-4 7%.5¢ 945

(i) Complete the table.

(1)
(i) Which titres should be used to calculate the mean? Explain your choice,
(1)
_____________________ KT A
Py becacse . g titges (Land 2D has ..
............ A AR o MOL 0 Gl T O
(ili) Calculate the mean titre.
(1)

5. 56 4 34T
Lo 78 4R

Z—

. 795 cn®
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<@Z ResultsP

(iv) Calculate the percentage by mass of copper in the coin.

Use the equations below.

2Cu’*(ag) + 4I(aq) — 2Cul(s)

+ Llaq)

25,0i(aq) + Lfag) —» S,0f(aq) + 2I(aq)

L~
mgles 9{ sqal

0-290 —> 00 ocy)
Az — 28-S em?

A= L-P * (0 ?mo?z,

moles 9‘ I-z_

R

7 |
L-gug’ " *
oz U B5H (&> méble s

niles ok Cdf

(5)

1 a R
2 5G) 'K; —
e 0-2¢9 .,
A= u-P* (o7 poles -,
fL
mass & ca’
— 7 -~ ?'#{7,
mess = k- %o % 05
_ g.?‘?ﬁ'y
0

us

Examiner Comments

This is fine till the final part when the factor
of ten is omitted.

Examiner Tip

There is nearly always a dilution factor in
repeated titrations.
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Question 3 (d) (v)

The factor of 2 was often omitted in the burette calculation.

(v) The uncertainty in each burette reading is £0.05 cm?® and the uncertainty in each

reading of the balance is +0.005 g.

Calculate the percentage uncertainty in the third titre value and in the mass
measurement. Use your results to decide whether using a balance that
weighs to three decimal places would significantly improve the accuracy of

the result.

buotte ‘oq[ana
ZU: 0:05  xi00 0:005 xi00

23";; Ll-DU

= O’:“-/o lﬁ"?::/;

A Uﬂf‘ﬂw}aﬂ.}q m Lrool

th!?ﬁ’-ﬁﬂ'(e bﬂ‘\ﬂﬂm ’fh
accyvacy

le

(2)
U 0:005 7100

- 00 I

- 01227

by Ahan ¢ on covdanidy L 00

ok veads 2dp will ympe the

ﬁ ResultsPlus

Examiner Comments

The balance uncertainty is fine.

The burette calculation has omitted the
factor of 2.

us

A
@ ResultsP!

Examiner Tip

A titration involves two readings,
one before and the other after the
titration.
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Question 4 (a)

It was disappointing to see how many candidates did not appreciate that bromine is a
diatomic molecule.

This was the most common method of losing a mark.
4 Bromobenzene can be prepared from benzene by the following steps.

Step1 Reflux 20.0 cm® of benzene with 6.0 cm?® of bromine and about 10g of
iron filings, by heating on a water bath at 50°C.

Step 2  After the reaction has finished, remove the water bath and heat to boiling
until no bromine vapour can be seen.

Step3 Cool the mixture and add 25 cm? of ethoxyethane (diethyl ether) to extract
the bromobenzene.

Step4 Wash the ethoxyethane layer with aqueous sodium hydroxide. Separate
the ethoxyethane layer.

Step5 Wash the ethoxyethane layer with water and repeat the separation.
Step 6 Dry the ethoxyethane layer with a suitable drying agent,
Step7 Decant the dried solution.

Step 8 Distil the separated solution, collecting the fraction boiling around the
boiling temperature of bromobenzene, 156 °C.

(a) Calculate the number of moles of bromine, Br,, used in the experiment.

[Density of bromine 3.1 g cm™)
(2)

Density: M n: CV
21 = '1..._.q_;q. =60 ¥25-11
D00
Poe '1E,§(
Wl -0 IEG mokS '
. ¥
rtﬂum@ : ‘23'11-::m3 R
2 3
ResultsPlus i

Examiner Comments

Examiner Tip

This answer illustrates two common
problems.

Practise density calculations connecting
moles and volumes.

First, insufficient practice in calculations

involving density.

Second, confusion between moles of solids
and solutions.
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4 Bromobenzene can be prepared from benzene by the following steps.

Step1 Reflux 20.0 cm’® of benzene with 6.0 cm’® of bromine and about 10g of
iron filings, by heating on a water bath at 50°C.

Step 2  After the reaction has finished, remove the water bath and heat to boiling
until no bromine vapour can be seen.

Step3 Cool the mixture and add 25 cm’ of ethoxyethane (diethyl ether) to extract
the bromobenzene.,

Step4 Wash the ethoxyethane layer with aqueous sodium hydroxide. Separate
the ethoxyethane layer. '

Step5 Wash the ethoxyethane layer with water and repeat the separation.
Step 6 Dry the ethoxyethane layer with a suitable drying agent.
Step7 Decant the dried solution.

Step 8 Distil the separated solution, collecting the fraction boiling around the
boiling temperature of bromobenzene, 156 °C.

(a) Calculate the number of moles of bromine, Br,, used in the experiment.

[Density of bromine 3.1 g cm™]

(2)
Jam n= mas
Y emm
Me Vvd
“.nl "l - Ic"
3a.
= I‘F-ha 1

OO ResultsPlus

Examiner Tip

ResultsPlus

Examiner Comments

Remember most non-metallic elements
consist of diatomic molecules.

The typical error.
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Question 4 (b)
Many knew the first step but balancing of this equation was poor.

In the second step - far too many didn’t know it or produced Br-.

(b) Bromine reacts with iron to form iron(lll) bromide, which reacts with bromine to
produce the attacking electrophile in Step 1.

Write the chemical equations for these reactions.
(2)

bry+ Febry —> FpBr,{ b b

54 By

r @ — @ + 4
s

. %_,@_9_,@(_&#4_;@3&

A
ﬁ ResultsPlus J@ ResultsP

Examiner Comments Examiner Tip

us

An instructive error. The candidate has
assumed the formation of iron(III) bromide.
As a result they have given the correct
second equation and even given the next
equation correctly.

A check after answering on the question
might have helped the candidate realise
that they had not answered the question
asked.
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(b) Bromine reacts with iron to form iron(lll) bromide, which reacts with bromine to
produce the attacking electrophile in Step 1.

Write the chemical equations for these reactions.
(2)

¥

Feterli—

3
2Br, + 2Fe — Q'FfBr3

t®er, + Br, —> FeBr, +3p,

A
ResultsPlus @ ResultsPlus

Examiner Comments Examiner Tip

The first equation is correct. The key here is realising the attacking

electrophile is Br.

Learn the attacking electrophiles in arene
reactions.
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Question 4 (c)

(c) Why is the ethoxyethane layer washed with sodium hydroxide solution in Step 4?
(1)

A
ﬁ ResultsPlus OO ResultsPlus

Examiner Comments Examiner Tip

Answer the question as fully as possible -
what might the impurities be?

This answer is insufficient.

(c) Why is the ethoxyethane layer washed with sodium hydroxide solution in Step 47
(1)

Jdum hywoxice & daceel to remve HBr - anick

A
ResultsPlus OO

Examiner Comments

Examiner Tip

Advanced level answers should be
detailed like this.

The fully correct answer, even mentioning
where the HBr is dissolved.
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Question 4 (d)
Some very poor drawings were seen here. The narrow neck and/or the tap was missed.

It was rare to see the layers the wrong way round which suggested the density information
had been ignored.

(d) Draw a diagram of the apparatus used to separate the ethoxyethane layer from
the aqueous layer in Step 5. Clearly label the ethoxyethane layer.

[Densities: water 1,0 g cm™*, ethoxyethane 0.7 g cm™]

(2)
~

.
— ne
ethorg™

[

&'(c'r
L w

A3

ResultsPlus

Examiner Comments

Examiner Tip

Though the layers are correct, this is quite
clearly a burette.

Be familiar with common apparatus like
a separating funnel.
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(d) Draw a diagram of the apparatus used to separate the ethoxyethane layer from
the aqueous layer in Step 5. Clearly label the ethoxyethane layer.

[Densities: water 1.0 g cm~, ethoxyethane 0.7 g cm™]

(2)
ypamnrg etho xy ethane
funnei
woter
— faP
2
! 1\ ResultsPlus
Examiner Comments Examiner Tip
A perfect answer. Practise drawing items of apparatus.
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Question 4 (e)

Omissions of one or other acid were common, as were omission of the word 'concentrated'.

So only about half the candidates gained this mark.

(e) The bromobenzene formed in this reaction can be nitrated to make

2,4-dinitrobromobenzene,

Identify, by name or formula, the chemicals needed for this reaction.

__________________ ae..concentrated  hydvoehloric

ResultsPlus

Examiner Comments

This mixture tends to spit or explode!

OO ResultsPlus

Examiner Tip

Learn the meaning of 'nitration’.

(e) The bromobenzene formed in this reaction can be nitrated to make

2,4-dinitrobromobenzene.

Identify, by name or formula, the chemicals needed for this reaction.

...... %MEMMHNQQ,

(1

<EP ResultsPlus

Examiner Comments

An instructive omission.

Nitric acid alone will nitrate a phenol but
not benzene.

us

A
4 5
e 14\ ResultsF
Examiner Tip
This is easy to remember - it is the only
time that a mixture of concentrated
acids is used!
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Question 4 (f)

This was a good question for the better candidates. Weaker candidates found the mean of
the three values, instead of multiplying them together appropriately.

(f) 2,4-dinitrobromobenzene reacts with hydrazine hydrate to make
2,4-dinitrophenylhydrazine crystals.

The percentage yields for the reactions are:
75% for the formation of bromobenzene from benzene
— - i

70% for the formation of 2,4-dinitrobromobenzene from bromobenzene

70% for the formation of 2,4-dinitrophenylhydrazine from
2,4-dinitrobromobenzene

Calculate the overall percentage yield of 2,4-dinitrophenylhydrazine from
benzene, for this series of reactions.

1<
e e % 4 o6 - ac

(1)

+lus OO ResultsPlus
Examiner Comments Examiner Tip
The correct answer, clearly reasoned. Always show your reasoning in calculations.
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(f) 2,4-dinitrobromobenzene reacts with hydrazine hydrate to make
2 4-dinitrophenylhydrazine crystals.

The percentage yields for the reactions are:

75% for the formation of bromobenzene from benzene A4 -5

70% for the formation of 2,4-dinitrobromobenzene from bromobenzene

" ST
70% for the formation of 2,4-dinitrophenylhydrazine from
2,4-dinitrolgrom9benzene .45
€849
Calculate the overall percentage yield of 2,4-dinitrophenylhydrazine from
benzene, for this series of reactions.

(1)

/ ‘1':"& = pki:’lv«-'\ \1.'0‘-!& N ‘nnﬂ'
rald

-‘(‘wca“kh = !

- ’%?.O"G i{\\ﬂh
e

106

- '3{?‘/

ResultsPlus

Examiner Comments

Examiner Tip

The fully correct answer. Always show reasoning fully in

calculations, as it is here.
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(f) 2,4-dinitrobromobenzene reacts with hydrazine hydrate to make
2,4-dinitrophenylhydrazine crystals.

The percentage yields for the reactions are:
75% for the formation of bromobenzene from benzene
70% for the formation of 2,4-dinitrobromobenzene from bromobenzene

70% for the formation of 2 4-dinitrophenylhydrazine from
2,4-dinitrobromobenzene

Calculate the overall percentage yield of 2,4-dinitrophenylhydrazine from
benzene, for this series of reactions.

30 +26 (1)
s a5 7

Results¥lus

Examiner Comments

Notice how the incorrect answer is given with no
reasoning.
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Question 4 (g) (i)

Very few candidates seemed familiar with this, though it is a standard procedure to melt one
end of the tube in a hot Bunsen flame.

(g) The purity of the 2 4-dinitrophenylhydrazine crystals can be checked by carrying out
a melting temperature determination using the Thiele tube apparatus shown below.

thermometer

stopper with
wedge cut

Thiele tube

capillary tube
with sample

heat here

(i) The capillary tube must be sealed at one end.

Describe how this is done.
(1)

_____________________ %Ljuxﬁ\ro\g‘irb??gw

OO ResultsPlus

Examiner Tip

ResultsPlus

Examiner Comments

Practise practical techniques, then you will

This was the common wrong response.
remember them.

IAL Chemistry WCHO06 01
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(g) The purity of the 2,4-dinitrophenylhydrazine crystals can be checked by carrying out
a melting temperature determination using the Thiele tube apparatus shown below.

thermometer

stopper with
wedge cut

Thiele tube

capillary tube
with sample

heat here

(i) The capillary tube must be sealed at one end.

Describe how this is done.
(1)

e el hal s o be $E!3g\& m;& ........ M&@Q‘N\Jﬂq

infhaloioe pack &y R

‘Oos\mbqrmr“bme\%}&\%e}rku .................

N —

ResultsPlus

Examiner Comments

An excellent answer.
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Question 4 (g) (ii)

Again, very few candidates seem to have done this. Often the use of wires or rods were
suggested.

Many heated the tube!

(i) When crystals are placed in the capillary tube they often stick in the top.
Describe how to ensure the crystals reach the bottom of the capillary tube.

(1)

Shale _the. capilloyy tube Vigorously to erswe e agstals
Yedch  eottormn.-..... o T

ResultsPlus

Examiner Comments

Though this has some merit, the crystals would most likely spill out.
(i) When crystals are placed in the capillary tube they often stick in the top.
Describe how to ensure the crystals reach the bottom of the capillary tube.
(1)

N\

Results us < OO Results

Examiner Comments Examiner Tip

us

This gained the mark - though a stirrer

_ It is unwise to suggest more than one
seems a strange device to use.

thing.

IAL Chemistry WCHO06 01
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Question 4 (g) (iii)

Weaker candidates managed to get the first mark for high boiling temperature. Only more
able candidates were able to get the second mark. The better candidates saying that the
solvent must not decompose at high temperature.

(iii) Dibutyl phthalate is often used as the liquid in the Thiele tube.

Suggest two properties of dibutyl phthalate that make it a suitable liquid for
this purpose.

(2)
.................................. n Xghm‘m‘sm%?cmt
.................................. G SPEEMLC . I SRR i
<d\ A
ResultsPlus OO

Examiner Tip

Examiner Comments

Though arguably both of these reasons are
correct, the second is a physical property
and this is a chemical examination.

Always give chemical reasons first, in this
type of question.

(ill) Dibutyl phthalate is often used as the liquid in the Thiele tube.

Suggest two properties of dibutyl phthalate that make it a suitable liquid for
this purpose.
(2)

Tt _must  be having. 4. boling femperature. highec. than...
that _of the  sample.
Tt

A
ﬁ ResultsPlus 4

Examiner Comments

Examiner Tip

The high boiling temperature is fine. Always answer questions as fully as

The clarity of the liquid was deemed just possible.

sufficient - especially with the reason given.
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Question 4 (g) (iv)

Answers here showed the lack of practical experience of many candidates. The word ‘range’
in the question was often ignored.

Values were often ridiculous.

(iv) The melting temperature for crystals of 2,4-dinitrophenylhydrazine is 201°C.

Suggest the temperature range over which you would expect the crystals to
melt before and after purification by recrystallization.

Before recrystallization Lo ) e & = o \T10°C — 2206°¢ .

After recrystallization.............. 1AQ°%C = 203°%C

A
ﬁ ResultsPlus OO ResultsPlus

Examiner Comments Examiner Tip

Remember what you found when finding
a melting temperature in the laboratory.

The first range is far too large.

The second is just acceptable - though it is
unlikely that crystals will melt above their
melting temperature.

(iv) The melting temperature for crystals of 2,4-dinitrophenylhydrazine is 201°C,

Suggest the temperature range over which you would expect the crystals to
melt before and after purification by recrystallization.
(2)

BEfOre FECTYSTAIZATION. .. 6.0, G et

AFter 1eCryStalliZatiON. ... 203 G e B

A
ResultsPlus @ ResultsP

Examiner Comments Examiner Tip

us

The word 'range' has not been read. Read the question three times.

Twice before answering and then afterwards
to check you have answered it.
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Paper Summary

To improve on this paper candidates should:

e Treat practical work seriously

e Constantly be considering the reasons for all the procedures that they use
e Record and remember observations that they make during experiments

e Practise drawing fully labelled diagrams of apparatus.
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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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