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Introduction

The examiners were pleased to see some candidates who had been extremely well prepared

by their centres. Raw marks in the high forties were not uncommon. Of course there were, as
always, candidates who had not prepared sufficiently and their performance was often weakened
by a failure to read the question well.

Question 1 (a) (i)
In question 1: Candidates were led to determine the identity of an inorganic salt.

In part (a)(i), the best candidates dipped nichrome or platinum wire into concentrated
hydrochloric acid, then the salt, and then placed the wire in a Bunsen flame. It was quite
common not to use concentrated acid, which was not penalised on this occasion. On the other
hand, candidates using the wrong acid were penalised. The type of flame is important. A
luminous flame is not hot enough.

————————

Answer ALL the questions. Write your answers in the spaces provided.
1 Compound A is a white solid that contains one Group 1 cation and one anion.

(a) (i) Describe how you would carry out a flame test on compound A.
)

Take a platinum vod _and dip 1. 1+ iote. concentrattd. Hel . and
Fhen info. the  _compound A, the sample  whith.is Fo. be. Fested .
en. hall the . plaknum.. ral ., with the. sample., into.. Ha  hottest
port of the _bunen...¢lame.

us

Examiner Comments

This is a good answer, because the candidate has used the
platinum wire to mix the salt with concentrated hydrochloric
acid. The wire has then been placed in the hottest part of the
Bunsen flame.




Chemistry 6CHO7

Question 1 (a) (ii)

The formula of the Group 1 ion which gives a red flame was needed. Weaker candidates did not
read the question, and did not give the formula or gave the formula for a Group 2 ion.

(i) In a flame test, compound A gives a red flame. Deduce the formula of the
cation present.

Sctenan. ton. oD Likum.

Plus

D ENEHEI I nE IS

The correct element has been identified, but the formula of the
cation has not been given.

Question 1 (b) (i)

As the question stated, either the name, calcium hydroxide, or the formula, Ca(OH),, were
acceptable.

(b) On prolonged strong heating, compound A forms a white solid, B, and a gas. The
gas turns limewater milky.

(i) Identify, by name or formula, the compound that is dissolved in water to make
limewater.
(1)

-y Y
Catcin

Examiner Comments

This is an insufficent answer.

Examiner Tip

Check that your answer fully answers the question.
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Question 1 (b) (ii)

The formula of the anion was required, but either CO,> or HCO, were fine. Some candidates
still did not read the question well so did not give a formula. Many candidates did not know the
charge on the carbonate ion. Very weak candidates did not know the correct number of oxygen
atoms. Most candidates managed to justify their answer, though a few did not mention the
formation of carbon dioxide and were penalised.

(ii) Suggest the formula for the anion in compound A. Justify your answer.

CO5 due 1o the e volution of CoO,.

Plus

Examiner Comments

This answer would have been fine if the charge on the ion had
been correct.

Examiner Tip

Learn the formulae and charges on the common
oxyanions.
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Question 1 (c)-(d)

In (c)(i) and (ii), correct formulae with correct charges were needed. The main problem came in
(iii) when many candidates confused the test for hydroxide ions with the test for the OH group in
an alcohol.

In (d), a transferred error was allowed from a red flamed s-block element cation.

~ - S S

| My

(¢) When water is added to the white solid, B, it dissolves completely and Cocbtsemrn R
[ exothermically o form folution C.) eV IRETE e e

(i) Identify, by name or formula, the [ﬁnion present in B,
(1)

0. ¢

(ii) Identify, by name or formula, the ifiion) present in C.{

QH

(iii) Suggest a test for thefanion|present in C. Give the result of your test.

Test ... A0Q BEES . P llg. to M8, anen.
Result . .S}"E?Ca(‘(\\f -fu"ﬁ(?.& Q& HOL...Oce ‘.(‘.U’\N&P.f'l\ ;.

(d) Suggest the formula of compound A.
(1)

(Total for Question 1 =12 marks)

Plus

Examiner Comments

This is a typical answer, fully correct apart from the alcohol test
in part (iii).
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Question 2 (a) (i)
Question 2 concerned a pair of organic unknowns, though only one needed to be identified.

The yellow precipitate in (a)(i) was correctly identified by the majority of candidates. A few gave
both name and formula when, as usual, both had to be correct.

2 This question is about two isomeric halogenoalkanes, P and Q.

(a) A hot aqueous solution of silver nitrate is added to each halogenoalkane. Both
halogenoalkanes react to form a yellow precipitate.

(i) Identify, by name or formula, this yellow precipitate.

| @ﬁ@ﬁméw o dodine .

us

Examiner Comments

The candidate has jumped ahead, realising that the organic
compound contains iodine, but has failed to answer the
question.

Examiner Tip

It is always a good idea to read over the question
again after writing the answer, to ensure that you
have answered the question asked.
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Question 2 (a) (ii)

Some candidates gave structural or displayed formulae, which were penalised, but this did not
prevent them answering later parts correctly.

{ii) The isomers have relative molecular mass 169.%. Deduce the molecular formula

of the isomers.
- _ (1)
cH, [ ) hC:*LI = ) w\\
(C/J)) -~ ]qu v ?\Qﬁ\c’l-} 2 4 A ;5)

]

¥
(et
chg CEB) T = 1™ . A Molecylar fommulo - C.]-I_k}})l
(ct), = 23 2N 7h
n:

us

Examiner Comments

This candidate has a good method, and knows what they are do-
ing, but has failed to answer the question, by giving the struc-
tural formula.
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Question 2 (a) (iii)-(b) (ii)

The reason for the difference in rate of hydrolysis was often missed, so many gave the displayed
formula of 1-bromobutane. The resulting alcohol was usually consistently identified with the
corresponding alcohol to the halogenoalkane given in (iii). The part of this question that even the
weakest candidates were able to do was (b)(i), giving the correct colour change from orange to
green. As with (a)(iv), consistent answers were usually given to (b)(ii). Though some mistakenly
gave the general name of the functional group.

(iii) Halogenoalkane P forms the yellow precipitate faster than halogenoalkane Q.
Draw a displayed formula for halogenoalkane P.

ln] e
AR
w-$-<-e-1
! l l [ .\!(-")
v o '

(iv) Give the name or structural formula of the alcohol, R, formed by the reaction of
halogenoalkane, P, with hot aqueous silver nitrate.
(1)

YRS cria ¥, en, o

(b) When R is boiled with a mixture of potassium dichromate(V]) and dilute sulfuric
acid, the organic product S forms.

(i) Give the colour change you would expect to see.

Fd

From ON’W‘\S\ e, to G RN,

(ii) Give the name of S.
(1)

Qropendl & AL

Plus

Examiner Comments

This illustrates how a candidate can make an early error but, by
applying their chemical knowledge correctly from then on, can
still achieve most of the credit.
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Question 2 (b) (iii)

It was important to give the answer in terms of the question. The organic compound R had been
oxidized to S.

Question 3 (a) (i)

Question 3 was about the determination of the purity of potassium iodate(V), an experiment
which seemed to be familiar to most of the candidates.

Only weak candidates gave burette, rather than pipette, in (a)(i). The examiners would prefer to
see correct spelling of chemical apparatus.

(a) (i) Name the piece of apparatus used to remove the 10.0 em’ portions of
potassium iodate(V) solution (step 2).

A prperte m@.czf-wfrici. c.nj‘\mc;‘.tw.

Plus

Examiner Comments

A measuring cylinder is not sufficiently accurate.
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Question 3 (a) (ii)

Many candidates wanted to use an acid-base indicator. A few gave the starch colour change the
wrong way round.

(ii) Name the indicator you would use for the titration and give the colour change
you would expect to see (step 4).
(2)

Indicator Srxoxch

Colour change from B Colour\ess to ... Hae. vacl .

us

Examiner Comments

It is important to identify the substance in the flask in a titration
in order to get the colour change correct.

Question 3 (b) (i)
Calculation of titres was very well done in (b)(i).

(b) The following results were obtained for the titrations,

| Titration number f 1 2 ‘ 3

i

|
| Final burette reading/cm® | 19.50 : 33.20 l 46.95 |
| Initial burette reading/cm® |  5.00 | 19.50 3320 |
. ! — ] |
:'I"ilrcfcm‘ |14 50 ‘ 13.10 ‘ 3,76 |

(i) Complete the table by calculating the titres.

us

Examiner Comments

But there are exceptions! It is particularly important to check
your work at the beginning of a calculation.




Chemistry 6CHO7

)
—

Question 3 (b) (ii)-(e)
The need for concordant values, within 0.2 cm3, was well recognised in (ii).
The common error in (iii) was to forget to divide by 1000.

In (c), errors were to multiply the answer to (b)(iii) by two, rather than dividing by two, or to
give the same answer as in (b)(iii). Such candidates need more practice in calculations based on
chemical equations.

Similar problems arose in (d), where the answer to (c) was multiplied by three instead of dividing
by three, or dividing by five or multiplying by three fifths or five thirds.

Conical flasks, measuring cylinders or even beakers were wrongly given in (c)(i).

Most candidates gained some credit in (c)(ii). Very few did not make up their solutions to ‘the
mark’, but collection of the washings from the weighing bottle or mixing beaker, and failing to
shake the mixture at the end, were often missed.

In (iii), consistent answers gained by multiplying the answer to (d) by ten were the norm, though
a few divided by ten.

Candidates seemed to find (iv) rather easier, multiplying their answer to (iii) by 214.

Calculation of yield proved more challenging. Many candidates took an incorrect answer to (iv)
and divided 0.1 by it rather than dividing their answer to (iv) by 0.1 before multiplying by 100.
This was probably done to give a percentage less than 100.

Many good candidates scored full marks on sections (b), (c), (d) and (e).
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| (ii) Explain why the correct value for the mean titre is 13.73 cm’,
| (n

This. is. becouse. when. pind the. meon it ., the pivsh Hbve should
be omtted , becouse.. theve is a difprens o move than. 09 tm?

foy b 0. autrage 0f othey two titre  should be faken. .

(iii) Calculate the number of moles of sodium thiosulfate in the mean titre.
n

(=0

v

(1)

Amount = p.0200x 13.73
1000

= 3. 746 X107 moles

| (c) The ionic equation for the reaction between iodine and sodium thiosulfate in the
! titration is shown below.

I(aq) + 28,0, (aq) — 2I"(aq) + S.06* (aq)

|
| Calculate the number of moles of iodine in solution T using this equation and your
i answer to (b)(ii1).

.
mole yatio of ifodine: soihuminlo sul fate v

I 4 i . 2
! Amoan t of redine = 3{ X2. 746 X107

"T

= 137 xle T moles -

(d) The ionic equation for the reaction of iodate(V) ions with iodide ions is shown below,
[05(aq) + S5I"(aq) + 6H"(aq) — 3li(aq) + 3H,O(l)

Using this equation and your answer to (¢), calculate the number of moles of
iodate(V) ions which reacted to produce solution T.

(1)

mole vohe 0f iadate (v) + fodine
- | M2

-
f mount of iodate (v) _;_ X L3T3XI0

= 9 F46 A0 Pmples
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(e) (i) Name the appropriate flask used in step 1.
)

Loneom” valumehvic glask .

(i) Describe how you would make up exactly 100 cm® of potassium iodate(V)
solution in this flask, ready for step 2.

3)
Pour tha .s.ample whith was  dissoved in. the  fhoskod beaker inko the
a00.om’  valumebric plask . wash. bhe  xinsings 0f the benkex. inko
e plask . T gl Hhe volumshric glask  with waber  unhll. it
_xtoches He. 100 cm} mark . Then close. tar. flosk with the 1id and
invrt Phe . plask . and . shake . well . .

(iii) Calculate the number of moles of potassium iodate(V) in 100 cm? of the
solution, using your answer to (d).

(1)

1}

A meunt 2. B4 6 RIDTCAID

2.746 x10”1 meles

AR

(iv) Calculate the mass of potassium iodate(V) in the sample.
[Assume the molar mass of potassium iodate(V) is 214 g mol™']
mass = 2.FAG AID T X 21k v
= 599K g
(v) Calculate the percentage purity of the sample.
(1)
Plus

Examiner Comments

This example shows how a candidate has got most of the credit,
despite a mistake in part (d). Regrettably, they did not calculate
a percentage yield. 59% would have gained the final mark.

Question 3 (f)

It was necessary to identify the hazard by saying what the sulfuric acid does, rather than just
identifying sulfuric acid.




Chemistry 6CHO7

Question 4 (a)

In this question, an understanding of how to calculate amounts of chemicals needed for an
experiment was examined.

In (i), only better candidates were able to show a reasoned answer, and jumbles of figures were
very common.

Part (ii) was answered better although many, having found the correct mass, were unable to
calculate the volume by dividing mass by density.

The common error in (iii) was to find the mass of 0.1 mol of potassium bromide.

(a) (i) Show, by calculation, that 0.125 mol of butan-1-ol is needed to make 0.100 mol
of 1-bromobutane.

motes _9‘.{' \ - bro mo but@nt P e

= OO _naple s
eorople e of ) - basasbobewe————Iowkona = loo |
80 -
— % DS - 0.1 \
: - . e s
100 e

(i) Calculate the volume of 0.125 mol of butan-1-ol, in cm?,
(2)

o = arf .
D:’Y‘\x\h‘\ = M ) ( WAL b{: = mOles & ro\oe wioy
Cbtr"?.\r\-\'t“\ volume .l"b\"ﬁlr“""c’lﬂ\_
= Qs < HY
O+ = q.as %35 9
volumg —
volurd = G2y
LI
%
= 1V tw
]

(ii1) Calculate the minimum mass of potassium bromide required in step 1.

[The molar mass of potassium bromide is 119 g mol™']
(n

Wolk yaio  of
CBv 1 PRy T ocd,ew cp cMOA
2 &

AR TR

ol ""{' k‘%\ — 0.2 Y S

MO = N2y X mol\oy WMo = i1IUS

Examiner Comments

0.12% ® 119

= '8 =149 qg This would have gained full credit, but for
— the failure of the candidate to state which
chemical their calculation referred to.




Chemistry 6CHO7

Question 4 (b)

There were many good diagrams gaining full marks. The example illustrates some instructive
points.

(b) Complete and label the diagram below of the apparatus assembled in steps 1, 2 and
3.

[You may assume that the apparatus is suitably clamped.]

Examiner Comments

The water flow direction is omitted and there appears to be a
stopper in the top of the condenser.

tap funnel

concentrated
sulfuric acid

/

“\
J?ewdﬁ&"- — —— two-necked flask
0f Nt 2504

\-/—-— reactants

| beoker contomning

—_— cold watey

Examiner Tip

In apparatus diagrams, make sure you leave spaces
for gases to flow through, where appropriate.
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Question 4 (c) (i)

The reason was commonly omitted, though the lower layer was often correctly identified.

Question 4 (c) (ii)
In (c)(ii), both the reason for the washing and the cause of the gas were needed for both marks.

Common errors were to be vague - 'to remove impurities’. Some gave 'to remove butan-1-ol'.

Question 4 (d) (i)

Only good candidates realised that the final step in the purification of a liquid is redistillation.

(d) (1) What further step is necessary to purify the I-bromobutane obtained in step 10?

. (1)
T4 (=Y hEQ‘\QC:‘ wupE

‘ Arcder Cramern e 12" °—  1o2.a°C

FA-FA N | UGN PGP S S | L W S S . S 1 i al LA oo *

Examiner Comments

Here the candidate has almost got there, but missed the need to
condense the product.

Question 4 (d) (ii)

Good candidates recognised that a sharp boiling point was an indication of purity of a liquid.
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Advice to candidates

e RTQ3 Read the question three times, twice before you answer it and once after, to make sure
you have answered it.

e Be familiar with the various practical preparation techniques you have used in the course
such as: preparation of a standard solution; preparation of dry crystals of a salt; preparation
and purification of an organic liquid.

e Be familiar with titrations from the course including knowledge of appropriate indicators and
their colour changes.

e Be aware that there are two types of titration, namely acid-base and redox.

e Practise calculations involving moles and masses, volumes of liquids, volumes of gases,
volumes of solutions of known concentration and yields of reactions.

e Know the tests for common cations and anions in the course.

e For the organic chemicals you have met in the course, know their tests, and the tests for the
products formed in their reactions.

Grade Boundaries

Grade Max. Mark A B C D E N u
Raw boundary mark 50 33 28 23 19 15 11
Uniform boundary mark 60 48 42 36 30 24 18 0
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