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Paper Introduction

There were some excellent candidates who had been very well prepared by their centres. They
had thoroughly learned all the aspects of the practical work.

At the same time there were many weak candidates who clearly had little experience or
knowledge of practical procedures.

Many questions required a detailed knowledge of a procedure, how the procedure works, and
how it is used.

WCHO03_01_Q01ai

Question Introduction

Only weaker candidates were unable to give a suitable material. It is surprising the number of rich centres using

platinum wire. Fewer candidates were able to offer a suitable reason.

Item: QC0419000007279
Examiner Comment

Copper is not used for the wire as it does oxidise when heated in air at high temperature.

Though the sytatement about copper is true it misses the important point of the high temperature reaction.

Examiner Tip

Learn details and reasons for the use of apparatus in experiments.

Answer ALL the questions. Write your answers in the spaces provided. 9
1 Awhite solid, A, has one metal cation and an anion consisting of two or more elements.

(a) A flame test is carried out on compound A by mixing the solid with concentrated
hydrochloric acid and using a wire to place some of the mixture formed in the
hottest part of a Bunsen flame.

() The wire is made from a metal or an alloy. Name a suitable material for the
wire and give one reason why this material is used.
(2)

Material (w

Reason (0 Wil wot, o with W\,




Item: QC0419000007635

Examiner Comment

The material is correct, but the candidate has never learned the reason for its use - Principally its lack of
reactivity under the condidtions of the test.

Examiner Tip

Always consider why apparatus and chamicals are used in experiments.

’

Answer ALL the questions. Write your answers in the spaces provided.
1 Awhite solid, A, has one metal cation and an anion consisting of two or more elements.

(@) A flame test is carried out on compound A by mixing the solid with concentrated
hydrochloric acid and using a wire to place some of the mixture formed in the
hottest part of a Bunsen flame.

(i) The wire is made from a metal or an alloy. Name a suitable material for the
wire and give one reason why this material is used.

Material .. N I (/hf ami.. e e

Reason ... {' da&? fmf' MM\L M 4 poer.. mt’fmf{?‘




WCHO03_01_QO01aii

Question Introduction

This was a challenging item. Only the best candidates recognised the volatility of chlorides.
More gained the rescue mark for recalling that most chlorides are soluble. But the majority of
answers showed that the reasons for using hydrochloric acid had not been considered.

Item: QC0419000007284

Examiner Comment

This was a common error. To give that the volatility of the hydrochloric acid was the reason.

Examiner Tip
The second statement is worrying as hydrochloric acid does not burn.

Do not give additional information unless you are certain it is correct.

(if) Suggest one reason for using hydrochloric acid in this test, rather than
another strong acid.




Item: QC0419000007313

Examiner Comment

This is an example of the best answers seen, stating that chlorides are volatile so vaporise easily.

Examiner Tip

Another example of knowing the reason for the use of a particluar chemical.

(ii) Suggest one reason for using hydrochloric acid in this test, rather than

another strong acid.

 Orlovder ot ugre  valatile . heme—dinmtrele

(1)

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




WCHO03 01_Q02a
Question Introduction

There were many weak answers stating ‘ethanol is a solvent’ which was insufficient. At
this level a more distilled answer is required.

Item: QC0419000007316
Examiner Comment

This answer is just not sufficient. Had the answer referred to ethanol making hydrogen
bonds with water and London forces with the halogenoalkane it would have been fine.

Examiner Tip

Always give as full an explanation as possible.

4 ) /
2 P, Qand R are different halogenoalkanes with the general formula C;H,X.

(@ of ethanol is added to three test tubes in a water bath at 50°C.

Three drops of P are added to the first test tube, three drops of Q to the second
and three drops of R to the third.

POND _
onions of aqueous silver ni?rate solution are added to each test tube.

Explain why ethanol is added to each test tube.

hydjen Lol "
a«MJ'I'ﬂ*fﬁmbd‘?okd

GfC'fIM ........ LL{D‘.“«*




Item: QC0419000007313

Examiner Comment

This is a very thorough answer. Either the first or second line would have been sufficient.

Examiner Tip

In an explanation always give as much detail as you can when answering the question.

4 )

2 P, Qand R are different halogenoalkanes with the general formula C;H,X.
—  TTT——

(a) 2 cm?® of ethanol is added to three test tubes in a water bath at 50°C.

Three drops of P are added to the first test tube, three drops of Q to the second
and three drops of R to the third.

2 cm? portions of aqueous silver nitrate solution are added to each test tube,

Explain why ethanol is added to each test tube.
(1)

Fhavol 5 o polav  and o -pelov solvent ;
dlowira  #R  haligevealkemt arel  ANO: 4o mix .
) ! ;




WCHO03_01_Q02b-cii

Question Introduction

There were elementary errors in (b) like writing ‘bromide’ and ‘iodide’. These ions are not present in

halogenoalkanes.

Many candidates had little experience of identifying mass spectra fragments shown in responses to (c)(i). It is

good to start from the twelve times table to get the number of carbons present!

Item: QC0419000007284

Examiner Comment

Parts (b) and (c)(i) are fine.

In (c)(ii) there are two errors. Skeletal structures have been attempted. This was not penalised on this

occasion.

Each structure has an extra carbon.

Examiner Tip

Read the question twice! Underline instructional details like 'structural'.

Count carbon atoms in structures carefully (meth, eth, prop but etc.)

(b) Cream coloured precipitates form in the test tubes containing P and Q
These precipitates are soluble in concentrated ammonia solution,

Ayellow coloured precipitate forms in the test tube which contains R.
This precipitate is insoluble in concentrated ammonia solution,

Deduce the identity of the halogen present in each halogenoalkane.
@

PandQ Bmm.:.».m‘.u-

(¢) The mass spectrum of Pincludes a peakat m/e = 29 but neither Qnor Rhas
peak at this value,

(i) Suggest the identity of the positive ion responsible for this peak at m/e = 29,
. (1)

s

e

'.

(i Deduce the siruciural formulse of the three halogenoalkanes. Y
[
P £
,—-"\/’j
q 3
/‘?r./
L]
/f"\\j/
1
(Totad for Question 2 = 7 marks)
- b,
T T



Item: QC0419000007279

Examiner Comment

An interesting set of answers.

The significance of the cream rather than white precipitate soluble in concentrated
ammonia solution has been missed in (b). So both Cl and Br have been given.

In (c)(i) the identity of the MS peak was unknown, though this fragment is straight from

the specification.

In (c)(ii) there is a transferred error form both Cl and Br in (b).

Examiner Tip

The first error may be due to insufficient reading of the question but is more likely due to
insufficient detailed knowledge of halogen chemistry, which needs to be thoroughly

learned.

The second error could be limited by more practice is with mass spectra.

(b) Cream coloured precipitates form in the test tubes containing P and Q.
These precipitates are soluble in concentrated ammonia solution.

A yellow coloured precipitate forms in the test tube which contains R,
This precipitate is insoluble in concentrated ammonia solution,

Deduce the identity of the halogen present in each halogencalkane,
(2

PandQ d f‘T

R"

() The mass spectrum of P includes a peak at m/e = 29 but neither Q nor R has a
peak at this value.

(i) Suggest the identity of the positive ion responsible for this peak at m/e = 29,
a M

T T T T

[

[ Deduce the structural formulse of the thres halogenoalkanes.
m
p B3t Crhty

Q Cl!hfﬂa"-lf,ii'r

p CphcPatbe]
(Total for Question 2 = 7 marks)
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WCHO03_01_Q03ai

Question Introduction

Many candidates struggled to find the indicator with the unusual context.

A surprising range of colour changes for starch were offered. The initial colour is definitely not
purple.

Item: QC0419000007290

Examiner Comment

This was the common error with the correct indicator here the colour change the wrong
way round.

Examiner Tip

If titrating with thiosulfate, the initial colour is the blue colour of the starch
iodine complex.

(a) ()) Name the indicator used for the titration, and give the colour change seen at
the end-point.

(2)
Indicator .. St ol QOLMTt' (v

Colour change from............. w.lmr[e.% ____________________________________________ ... HMHM




Item: QC0419000007315

Examiner Comment

An acid-alkali indicator was a very common incorrect response.

Examiner Tip

If iodine is involved, starch is the indicator.

\ —_

(a) () Name the Wmm give the colour change seen at
the end- -point.

Indicator .......... M

(2)

Colour change from




WCHO03 01_QO03aii
Question Introduction

Item: QC0419000007274

Introduction

Though candidates may be observant when carrying out experiments, they seem unable
to recall their observations.

Here the freshly prepared starch solution is added when the colour of the mixture is very
pale yellow.

Examiner Comment

This is almost correct, had it been ‘pale yellow-brown’ it would have been allowed.

Examiner Tip

When carrying out experiments, note all colour changes seen.

r

(if) State the appearance of the titration mixture just before the indicator is added.




Item: QC0419000007276

Introduction

Examiner Comment

The solution is not tawny.

Examiner Tip

Slowly dilute a solution of iodine until it becomes very pale yellow.

yi
&
Ill
W
d

r

(i) State the appearance of the titration mixture just before the indicator is added.

(1)

Wj\'y Sb}u‘f;pn




WCHO03 01_Q03b-dii

Question Introduction

3b There were only a few candidates who failed to convert minutes to seconds in this
calculation.

ci There were a surprising number of calculator errors here.

ii Only grade A candidates were able to eliminate both titrations 1 and 3 with the correct
reason, that they were not concordant.

iii Very few candidates did not manage to find the mean of their titres.

iv Some very weak candidates multiplied the volume by omitted to divide by 1000.
v There was much confusion here in handling the dilution factor.

Many began a fresh calculation starting from 10 cm of sodium thiosulfate solution.

di This was very challenging. Candidates need more practice in balancing equations involving
change in oxidation number.

ii Grade A candidates were able to recognise that the number of moles of thiosulfate ion was
the same as the number of moles of electrons transferred (to form iodine).

Item: QC0419000007316

Introduction

These are a moderate candidate’s responses.
Parts (b), (c)(i), (ii), and (iii) are fine.
In part (iv) the factor of 1000 has been omitted.

In part (v) the volume of 10 cm? has been used.

In part (d)(i) there has been some attempt to calculate oxidation numbers, but no sign of
the change in oxidation number which would have led to the correct electron transfer.

In Part (d)(ii) the amount of thiosulfate has not been linked to the number of moles of
electrons.

Examiner Tip

Practice titration calculations.



[b) Calculate the number of males of electrons transfirred from the iodide ions 1o
form loding in the experiment. Use the expeession
current (A) x time 3]
96500

numbser of moles of electrons =
n

_ oo x 900

e

16Es0
30516 il

IR

™uic] The total volume of sclution in the volumetric flask is 100 em’.
o —

0.0 em” portions of the mixtuse are titrated with

] ptmshhs!
05100 mol dm? sodium thiosufate solution. fotet —% o.lodmd

The resuis are given in the table below. W2

Titrution number 1 1 3 4

Second reading / o 19:45 3805 15,05 3835

Farst reading / e’ 000 1945 0.0 1955

e o' ¥ | i | e | Wy
945 A g 15#

i) Complete the table. [ '8 | fios”

(1

(M) ‘Which resultis) should be discarded? Ghwe a reason for your answer.
[F]]

ity e huder 0. d 3
betoe Hay gy in cncariet  veatty
net

(i) Caleulate the mean titre for the remaining valwes.
i

180+ kB.F
_____-1._- = fi‘{;rf—h‘?

i) Calculate the rumber of mobes of thicsulfate ions in this mean titre.
(1)

iz v
=0 | ST
g 1865 mal

v} Calculate the number of mobes of thiosullate jons nesded to react with the
total amount of kodine In the: 106 cm' of solution in the flask.

K

\d) () Complete the fonic ha-equations for he oxidation of thiosulfte ons and the

oxidation of odide fons,
Q)

Kk 16 -+ S0

4
AR
- 0

(i In part b}, you calculated the number of moles of electrons ost when the
iodide fons are onidised to form the amount of odine n the flask,

In part e, you calculated the number of moles of hiosulfate ons required
to reduce thisiodine back to iodide fons

Show that th results calculated from the two experimentsare consistent with
yourionic hlf-equations,
(0

m }LM#:IL Q,.,J; s i M/C{!?/
A ke o

=

A
4»“
0 0 = VY s I
A

BT T



Item: QC0419000007277

Examiner Comment

This is a fairly typical response from a good candidate.
The errors are in (c)(ii) where only the first titration is discarded with a valid reason.
Notice how transferred error marks are awarded in parts (iii) to (v).

In (d)(i) the second equation is correct. There is no sign that oxidation numbers have
been calculated in order to find the change in oxidation number and hence the number of
electrons transferred in the first equation.

dii is fine.

Examiner Tip
1 Only concordant titration values are included in a mean titre calculation

2 Write down oxidation numbers, calculate the total change in oxidation number, and
then write down the number of electrons transferred to balance redox equations.



E} (b Cakoulate the number of moles of electrons transferred from the iodide ions 10 - ®
Eﬁ form lodine I the experiment. Use the expression ]
i current {A] x time (s e} The total volume of selution in the olumetric Aask is 100 e,

i number of moles of electrons = 96500 1040 em* portions of the mixture are tirated with

i i 00100 mal dm-* sodium thiosulfate schution,

; The results are given In the table below,

‘ = 0.200 x “5?:60) Titraticn number 1 2 3 4

q = Second reading / e’ 19.45 3805 1905 w25

ig qésoo First reading / cm" 000 1545 0.00 19.55

; Titre /e’ 19.45 | I8-60 | |9-05 | I8-30

- -1
1. 845 xI0 % |-8FKIC mel

(Tt Complete the table.
Ll

(i} Which resultis) should be discarded? Give a reason for your answer.
@

The Firsk one ( Tilwdice pumber 1) 1941 i
becavse ks o reugh Librakion _ifs cbne anly A
lo know the end peint and when do add drep |

gk gt i e St T i

s'ﬂ J;y c’l‘c.-P Cand the difference bebween it and Gfher valies g
{f ) Calculate the mean tire for the remaining values. | ¢ Fhen o 23
@ 8.£0+ 19.05 +1270 "
i 860+ 895 TR 1598 ent
W 3
C? () Cakcuate the number of moles of thiosulfate lons in this mean ttre. "
: number of rxles = Volome in I X Cencentrzdion
g '?NJ‘S X 6-01= [.878 &/6" mel
!l ) Cabculate the purnber of moles of thicsullate ions needed to react with the
3 total amaunt of lodine In the 100 cm? of solution in the flask
: - m
Ei Cl-8%2 KB YXID = [-$79 K15 mo. 2
& b
b — [ ]
il J R
A \
a0 Complmrhelonkhaﬁmtlonsfonhmdaﬂonofwosulfmlonsandthe
oxidation of iodide fons.
. b
0t + $0/ )

bt i 4]

) () 1 et o), you calulated the mumber ofmoesof eectons lost when the
lodide 0nsare olse o form the amount ofodin nthe sk,

Inpart chv),you caculated the number of moles of thiosufate ons required
toeduce thisodine back o lodide ons

Show that the resuts calculated from the two experiments are congistent with
your onic half-equations.
o
_The. e of sgnher electns. fosk 1S tual
| Ao b amual. of Mgt 1o geeted fo
.......... pack with liding., S0 Same number o elehs

Aol Lu the lodine Ja/fm lodida (ens.,

|2 Lok hm ........ of b, and 96 rs....a%;
! 2008 ko form $.0.0-




WCHO03_01_Q03ei

Question Introduction

Two straightforward calculations, yet the modal mark was only one out of
two. The common errors are shown in the examples.
Item: QC0419000007286

Examiner Comment

This is an example of a calculator transcription error in the burette value, the working
is correct, but 0.514 has been written as 0.54. This is followed by a common error;
the pipette uncertainty has been doubled.

Examiner Tip

There is only one reading in using a pipette.

(e) () The uncertainty in each burette reading is +0.05 cm’ and the uncertainty in
the volume reading for the pipette is £0.04 cm’. Calculate the percentage
uncertainties for the first burette titre and for the pipette volume of 10.0 cm’,
(2)
0-0H{2= 0 0%

Pipette uncertainty= 0+ §

D02 =0
00K .
) : ) -—"\—O—'q_“’o— Qg/
.i_oé%{)— Y vy = O‘SLI /. Burette uncertainty = 0,6_'-\' %

%




Item: QC0419000007290
Examiner Comment

Another common error is shown here; the burette reading is not 10 cm?®.

Examiner Tip

Read the question carefully, the 10 cm? refers to the pipette reading.

Tegmredpliot when 2:2 2( 8o

(e e Unceftainty in each bu rette rea Ing is :tO 5em? ana the uncertainty in
the volume reading for the pipette is +0.04 cm®. Calculate the percentage
uncertainties for the first burette titre and for the pipette volume of 10.0 cm’,

buretle : 0.05x2 .
oo o= [

F'W 0. 04' Xm)/ =0-4%sg

Burette uncertainty = /

(2)

/F]

o "

Pipette uncertainty = . (- ¢




WCHO03_01_Q03eii

Question Introduction

Though an unfamiliar question, better candidates successfully recognised that only a whole
number ratio was needed so a tolerance of anything up to 10% was acceptable.

Item: QC0419000007315

Examiner Comment
This answer is just allowed, it lacks development but is just sufficient.
Because a ratio is required there is quite a high tolerance for uncertainty.

Examiner Tip

Do not be afraid to offer your answer if you are not sure it is correct.

P mrmmy ymaay [T s -

(if) Explain whether these uncertainties are significant in this experiment.

T 0, L

2 (Total for Question 3 = 16 marks)




WCHO03 01_Q04ai
Question Introduction

Few candidates failed to say that a breathing mask was required.
Less realised that this was to prevent inhalation of the powder.
Item: QC0419000007315
Examiner Comment

This is a model answer to this question.

e —— - —

(i) Sodium dichn e(Vl carcinogen.

It is often supplied as a fine powder,
Suggest the particular hazard associated with the compound being a fine powder,

Give a suitable safety precaution.




WCHO03_01_Q04aii

Question Introduction

This was an unfamiliar question which few candidates seemed to have considered.

Organic mixtures bump because glassware is too smooth and clean! There are no fine
scratches or dust particles present to assist small bubble formation, so there is a risk that a
large bubble will form.

The anti-bump granules provide the rough surface needed to encourage small bubbles to form.

Item: QC0419000007617

Examiner Comment

An example of a good candidate's answer.

(2)

e S S0 DRSOV produced for even. keillng




Item: QC0419000007317

Examiner Comment

The first point is just acceptable whilst the second is not sufficiently clear.

Examiner Tip

When carrying out practical work always try to answer the questions, 'why am I
doing this?' and 'How does this work?'

(ii) Explain why anti-bumping granules are added and how they work.
(2)

U\ﬂlncoqwuse;,\,(“dgnm}\ban)nng :
\J:f‘ In NI thh‘f\ ba'ul-\

B&gabw;bm%bor«{d:plh’m}-&M‘_o\wh&(}mbbﬂnps




WCHO03_01_QO04aiii

Question Introduction

This is the first time this had been asked, replacing the usual ‘draw a diagram...” It proved
well beyond most of the candidates with a modal mark of zero out of three.
Yet, the question is perfectly reasonable as this is a technique the candidates will have used,

if not with ‘Quick-fit" apparatus, with similar apparatus with corks.

Item: QC0419000007270

Examiner Comment

This is a fairly typical response, gaining no credit. The connections do not make

any sense.

Examiner Tip

Though a diagram was not required, a quick sketch of this set up would have been a

useful check to see if it would work.

S

R T R R ]

R B NN N Y

(i) Sedect from the apparatus below, the apparabus you would use for distillation,

wg

Youu should identify each peece of apparatus by number of name and $tate
Feivet il Wil Connect them together for the preparation of propanal.

You should also name & suitable collecting vestel not shown above,

Yoeu shiould not driv & disgram,
L]

AL 1#’4&:{ Jumuf tonect er&,,miE toieeeddde 5_ j_}."vﬂ.:'-ﬂ
fo the tap of A Swced amedt . Jheon to 3 Swumelel
concelt 7 and U to afe.




Item: QC0419000007296

Examiner Comment

This candidate has made the correct selection with the small omission of the
thermometer holder. On this occasion this was allowed for one mark because of
the unfamiliarity of the question type.

Examiner Tip

Always think about apparatus you are using and how items need to be connected.

. -

(i) Sedect from the apparatus below, the Apparstis you would uie for distillation.

e |
"C@C@Jm

ry

L TR WAL TP GRS PR

You should ldentify each piece of apparaius by number or name and state
o ol wiould connect them together for the peeparation of propanal.

You should also name a suitable collecting vessel not shown above.

Yo should mot drnw a disgram.
[3]

F-bandsa ﬁeﬁmﬁ 0 368
o Goval flok. w clleds vl
1 s Lanltro—Cindinmy . & ic oo fhomomte

S omstot— i fou podgel flok

IR e ki e e it e e e
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WCH03_01_Q04bi

Question Introduction

Another less familiar question on the detail of a preparation in the specification.
Again the modal mark was zero.

Twice as much sodium dichromate(VI) is used and the acid is more concentrated to give
stronger oxidizing conditions.

Item: QC0419000007284

Examiner Comment

This was a common error. An excess of all reactants misses the point. There must not
be more of the alcohol.

Examiner Tip

Always consider which amounts are varied in reactions and the reasons for this.

() Give these differences in the quantities and concentrations of reactants,
Precise amounts and concentrations are not required.

Justify your answer,
(2)




Item: QC0419000007290

Examiner Comment
The statement, about potassium dichromate(VI) are fine, but no mention is made of
the sulfuric acid.

Examiner Tip

The concentration of the acid is more significant than the dichromate(VI) ion concentration because there are far

more hydrogen ions in the ionic equation for this oxidation.

(i) Give these differences in the quantities and concentrations of reactants,
Precise amounts and concentrations are not required.

Justify your answer,

(2)
Lot Mmmmmmwﬁaao?mm!

be@qua:m&;‘wine/fnrmt:‘amgffrzfmzc ;
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WCHO03_01_Q04bii

Question Introduction

Though the direction of water flow was usually correct, the effect of wrong direction flow was
often not known.

Some candidates gave the correct description of what would happen if the flow was incorrect
but omitted to answer the question of which direction was correct.

Item: QC0419000007314

Examiner Comment

This was just sufficient detail to gain the mark.
[

(ii) When carrying out the heating under reflux step, a Liebig condenser is used in
the top of a pear-shaped flask.

State the direction of water flow in the reflux condenser and what will happen
if the water flows in the wrong direction.

(1)
....... (old _ waker MMJ hova. . beftfows  pund mvjfmwfm

ﬁgp#wax«jmn«a Ww&ﬁﬂusmw& ar

H&#Wffbm]d#fﬂfmf) .......




WCHO03_01_QO04biii

Question Introduction

This question had been asked before and was answered well by better candidates. The
reason for using the condenser was more likely to be answered correctly.

Explaining how a condenser works was more demanding. The key was to state that the hot

vapour was cooled by the cold surface and so condensed to a liquid and returned to the
reaction flask.

Item: QC0419000007283
Examiner Comment

This illustrates a common problem with many of the explanation answers in this paper. It
is difficult to understand the candidates written English.

Examiner Tip

Practice writing explanations of why processes are used and how they work.

(i) Explain why the condenser is nee in the reflux proce s.and how it works,

[pmpana & ot )
g M 0 fm fem cm@{ ...........

/. t[m....___;_.t .......... w10 ol




Item: QC0419000007291

Examiner Comment

This answer is on the limit of acceptability for the second mark only, though it really is a

mixture of both points.

Examiner Tip

When a question contains two commands ‘Why it is used’ and ‘How it works’ both points

need to be covered.




WCHO03_01_Q04ci

Question Introduction

This seemed an unchallenging question when the paper was written but most candidates
found it extremely difficult. Various colours were given. Some gave just ‘clear liquid'.

WCHO03 01 _QO04cii
Question Introduction

It would seem to be standard practice to test the products of reactions in the specification in
order to confirm their chemical identities.

But this element of practical work seems to be neglected by the candidates. The modal
mark for this question was zero out of four.



Item: QC0419000007314
Examiner Comment

This an instructive answer.

The first test is incorrect; even if calcium carbonate had been used, rather than
chloride, this is not a positive test for an aldehyde.

The general test for an O-H group would have gained one mark, because it is not specific
to a carboxylic acid. However, the candidate then saves it with the correct test.

Examiner Tip

A positive test means a unique test for a functional group.

. —

(il Suggest a chemical test that would positively identify the fundions group of
each product after purification. Ghwe the result of gach test

(L]
Test for propanal
wabagrn et e ealficicisd  phievide  weo gas (Bubles ) af
Chrbos  diewide  are greductd

Test for propanoic ackd
A dd Pl aplpriss Mdﬁn# (PLIS ) b dpar  sofeefigec | :ﬁm_.v
fscss  of Hy | bprogin phler: de gas woill Be  productd | bl
Tmrus kbt [FEgTETTE Y fr sl er add ':l:ll:ﬂj Ly ro it el P
il L wendte | of MF:ﬂ ..w'ltd: j JEP I
~ (Totad for Question 4 » 17 marks]
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Item: QC0419000007283

Examiner Comment

This candidate has covered the essential points, though the spelling of Fehling’s is
incorrect it is recognisable and this was not penalised on this occasion.

With practical work remember to learn a chemical test for each organic product or
functional group.

. —

i} Suggest a chemical test that would posithely identify the functiconal group of
each product after purification. Ghve the result of each test
(4

Test for propanal &

&
g
E
3

Test for propanoic acid

sl ﬂi'thﬂ’ﬂcqj

Bobbles  fomal

. * - - -

[Tetal for Quesrtion 4 = 17 marki)
TOTAL FOR PAPER = 50 MARKS
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Question Introduction

The first two marks were easy for those who knew their flame colours.

The phrase ‘some of it dissolved’ in the stem implies the substance is partially soluble. As it
forms a solution alkaline to phenolphthalein and contains two or more elements in the negative
ion, it must be a hydroxide.

In (b)(i) and (c)(i) inclusion of spectator ions was penalised.

State symbol were required in (c)(ii).

Many candidates gave barium sulfate in (c)(i).

Surprisingly, many candidates gave the formula as SrOH/BaOH/CaOH in (d).
Some candidates need more practice writing formulae and equations.



Item: QC0419000007316

Examiner Comment

Li* is fine for the first mark. The second colour is not brick red, so this is not a calcium

salt.

Full transferred error marks were still available, and were gained in (c)(i) and (ii). The

rest is incorrect.

Examiner Tip

Learn the flame colours and test for ions thoroughly.

() lame estfor sl A, olour s obsered. Identy, by nameor formla
one Group 1 metalon and one Group 2 metal on that couldbe present

- @

Gioup | mealion {'mlulﬂ, '!ﬂh

Group 2 metalon G\f (i I(JM

.

A R T R P

Arar waaes weam s rewonEeme Svewn

(b Whaen solid A ts added to water, some dissobs to Pomuorlgm_le_s&_ﬂn_ﬁ.
I hi [
‘When phenolphthalein is added to wulurc.ll:turrrs;u} allolius

‘When dilute hiboric acid is added 1o the mixtuneg, the temperitung INCreises
and a colourless sclution fonmrs, but no gas s given off
—

Identify, by name or fonmula, the anicn present in A

s o Ny

\il Wite the lonkc equation for the reaction that causes the temperature to
increase, State symbots ane not requined,

N < = Nk
“Twnﬁlmulwx;,idluddtd to the solution udkihhiwpluip&m!ptmL
) Name the white precipiate. Bo, s i —a Lifly =

Mg, (S0, |

(i) Write the lemlc equation, indluding state symbols, for the formation of this
precipitate.

"

i

1= e
r2r ol o (2 SOy
k'u'fﬂ-* i Ut‘l{n;l €8

) Ghve the formula of the white wolid, A

(a S0y
I § (Total for Question 1 = 10 marks)
|-|J_ Ci."'!.
00 Lifen), + M @ gt s
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Item: QC0419000007314

Examiner Comment

The answer starts correctly with lithium and strontium, with the correct formulae for the ions.
Notice that if the formulae had been incorrect, this additional information would have been penalised.

Hydrogencarbonate ion is incorrect in (b)(i) for only some of A dissolves in water and
hydrogen Carbonates are soluble.

A transferred error mark was available in (b)(ii), but this is not given here as the carbonic
acid would decompose in acid to give carbon dioxide.

(c)(i) is incorrect as the answer is strontium sulfate, but a transferred error is given for
the correct equation for this ionic precipitationin (c)(ii).

A transferred error mark is not gained in (c)(iii) where Ba(HCO3)> would have been
allowed.

Examiner Tip

Always persevere with parts of a question, even if you thunk you may have made a mistake.

v
(I flame estfor ol A, ared colour s observed. Identfy, by name or formula e w
one Group 1 metalion and one Group 2 metalion that could be present, 6 When 50k A f acded t e, some cischves 10 form.a colowtess schaion.
(2] % E When phenalphthalein B sdded to this micture, i tums pink.
£ Whien dilute hydrochloric acid is sdded to the mixiure, the temperature increases
& E ared & codouress solution forms, but no gas is given off.
oy t B ; m Ll name of formula, the snion pressnt in A,
Group 1 metaon il (4') a4 | ey name s o e smenpresinA
" ) ; gt ( Hees”
GowpInetlon_ ot (5 B st e e o cuss e renosae
o + W+l — sy + o
[} When dilute sulfuric acid it sdded 1o the wiution of A, & white precipitate forms,
i {iy Name the white precipitate.
E B Barine salfate
s [ii) ‘Wit the londe equation, including state symibols, for the formation of this
4 preciptate. "
; By ? E-Fv’_-,'; —= Fasbaisy
(d) Give the formula of the white solid, A
& ey

g
i (Total for Guestion 1 = 10 marks)
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Paper Summary

To improve their performance candidates should learn:
e Details of chemicals and apparatus used

e Reasons for chemicals and apparatus used both why they are used and how they work.

For organic reactions candidates should learn:

¢ Names and formulae (all types — displayed, structural and skeletal) of all reactants
and products

e Conditions for reactions and why they are needed
e Chemical tests for organic products
e Appropriate spectroscopic tests for functional groups.
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