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Safety

Supervisors are advised to remind candidates that all substances in the examination should be treated
with caution. Only those tests described in the question paper should be attempted. Please also see
under ‘Apparatus’ on the use of pipette fillers, safety goggles and plastic gloves.

In accordance with COSHH (Control of Substances Hazardous to Health) Regulations, operative in the
UK, a hazard appraisal of the examination has been carried out.

Attention is drawn in particular, to certain materials used in the examination. The following codes are
used where relevant.

C = corrosive substance F = highly flammable substance
H = harmful or irritating substance O = oxidising substance
T = toxic substance N = dangerous for the environment

The attention of Supervisors is drawn to any local regulations relating to safety and first-aid.
‘Hazard Data Sheets’, relating to materials used in this examination, should be available from your
chemical supplier.
Before the Examination
1 Access to the question paper is NOT permitted in advance of the examination.
2 Preparation of materials

Where quantities are specified for each candidate, they are sufficient for the experiments described
in the question paper to be completed.

In preparing materials, the bulk quantity for each substance should be increased by 25%
as spare material should be available to cover accidental loss. More material may be supplied if
requested by candidates, without penalty.

All solutions should be bulked and mixed thoroughly before use to ensure uniformity.

Every effort should be made to keep the concentrations accurate to within one part in two hundred
of those specified.

Supervisors are asked to carry out any confirmatory tests given on pages 4, 5 and 6 to
ensure the materials supplied are appropriate.

If the concentrations differ slightly from those specified, the Examiners will make the necessary
allowance. They should be informed of the exact concentrations.

3 Labelling of materials
Materials must be labelled as specified in these instructions. Materials with an FB code number

should be so labelled without the identities being included on the label. Where appropriate the
identity of an FB coded chemical is given in the question paper itself.
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4 Identity of materials

It should be noted that descriptions of solutions given in the question paper may not correspond
exactly with the specifications in these Instructions. The candidates must assume the
descriptions given in the question paper.

5 Size of group

In view of the difficulty of the preparation of large quantities of solution of uniform concentration,
it is recommended that the maximum number of candidates per group be 30 and that separate
supplies of solutions be prepared for each group.

Apparatus

1 In addition to the fittings ordinarily contained in a chemical laboratory, the apparatus and materials
specified below will be necessary.

2 Pipette fillers (or equivalent safety devices), safety goggles and disposable plastic gloves should
be used where necessary.

3  For each candidate

2 x 50cm? burettes

2 x burette clamps

2 x stands

2 x funnels for filling burettes

1 x 250 cm?3 graduated (volumetric) flask, labelled FB 3

1 x 250 cm3 conical flask

1 x 25cm? pipette

1 X pipette filler

1 x white tile

1 x—-10°C to 110°C by 1°C thermometer

1 x wash bottle containing distilled water

1 x tripod and gauze

1 x Bunsen burner

1 x heat proof mat

1 X boiling-tube, labelled NaHCO,

1 x 250cm3 beaker

1 x foamed plastic (polystyrene) cup. The cup should be of sufficient capacity to prevent loss of
liquid when 89 Na,CO, is added to 50cm?® of 3moldm=3 HCl

1 x measuring cylinder, to measure 50cm?

1 x test-tube holder

12 x test-tubes

2 x rubber bungs to fit test-tubes

1 x test-tube rack

1 x marker pen or blank adhesive labels — to label test-tubes

2 x teat/squeeze pipettes

1 x spatula

access to a balance weighing to 0.1 g or better

Where balance access is restricted, some candidates should be instructed to commence
the examination on each of the questions.

The laboratory should be well ventilated during the examination to prevent a build up of
unpleasant fumes.

© UCLES 2009 9701/32/CI/M/J/09 [Turn over



aleyns

"uolIN|os JO cWp yoes ul O°H2YOSBIN 10 B9 p2 aAjossIg | wniseubew c-wpjowQL 0| cWwoQl 6 94
"uonnjos Jo cwp yoes ul [NI[H] O°HZ"OSuz jo 68'8Z aAl0SSIQ | 91JINS OUIZ o WP[OW QL0 | gWOQ} 8 94 [NIH]
"Jourejuod pasaddois e ul — (1Y 40) TeN jo B | inoqy 9pIPO! WNIPos 61 Lgad [NILL]
"laurejuod paladdols e ul — (Jgy o) Jgep Jo b | inoqy apIlwoiq wnIpos 61 994 [NILL]
"swip | 0} ploe p1oe auo|y20ipAy
[D] proe (;_wpjow | | Ajerewixoldde :m/m %GE) P8IeIU8U0D JO WD 8GZ 8lN|ig OLIO|YO0IPAY c_WpjoWE | WOQS | c-wpjowg [H]
a1euoqieousbolpAy
‘Joureluo9 paseddols e ul — E0oHeN Jo B G| Inoqy wnIpos bgy G g4
2J0]B20IS8P B U] [00D 0] POMOJ[B UdY] ‘USAO
ue u1 0, 0£ 1 1B 1oy ue Joj pajesy aq pinoys sjiioq ayj wolj 0o°eN snoipAyuy
‘v g4 pajieqe] oreuoqieo | 6072
‘aqn-Buijioq pasaddoss e ul — [H] 0n%eN peiepmod jo 602 pue 0'9 usemiag wnipos snoipAyue -09 v a4 [H]

WO GZ'0 ¥ G2°09 JO a1} & aAI6 0] “Asessadau Ji ‘| g4 Jo uoneuaduo9 ayy isnlipy

‘pawLIoy} sI Unojod yuid ajed usuewlad 1S4} 8y} [IUN | g4 Yyum ajedll] "D, G/ Jo ainjeledwel e sayoeal
UONIN|OS BY} [UN YSE|} BY} WIBAA “JBYeM PI||ISIP WD Ot PUB PIOB DLNYNS ¢ WP [OW Q' | JO (WO GZ PPe pue sk [edluod e Ojul g g4 JO (W00} anadid
a1 )o8y)d
l81em pa|Iisip | (Wo00S ialjem paj|nsip
"OAIS0.1109 AioA SI TOSCH paleijusouoy) :a4ed "1oyem pa||isip
UHM ¢Wp | 0} dn uonnjos ey} 8xej "Buluis snonuiuod Yim syem pa|jisip Jo p1oe ounyns
cW0 00G ojul [9] proe ounyns (%86) P81eljusduod Jo (W GG Inod Ajlsnonne) PIOB OLINYNS ¢_Wp oW | | (WO 0G} c-wipjow | [H]
pioe
JJeM Pa||NSIP JO (WP yoea ul [H] 0°Hz "O%0°H 10 B L 9A0SSIQ | Dl0IpBUBLe ¢ WPIOWSE'Q | (WI0L Z a4 [H]
(IIA)e1eUEBOUBW
"19)em pa|[iisIp O Wp yoes ul YOUu Jo 6g9°g anjossig | wnissejod g-uplowgeo 0| ¢WoOost I a4
(sjeusrew mes ayy 1oy mEmM”Mm_oo SIY1 Ul uaAIb spiezey) Anuep Qmﬂﬂcmo oaE| pIrezey

pasinbay sjeaiway)

sjuswalinbal Jejnonied

‘Apoauipu
1o Ajoalip Jeylie selepipued ayl yoeal Jou Seop Mojaq USAID uoiew.loul [BllUSpLuod ay} jeyl usyel si a1eo 1ealb jey juepiodwi Ajjeroadsa s

(4

I

9701/32/CI/M/J/09

© UCLES 2009



‘uonnjos Jo cwp yoes ul [N1[9] EONBY Jo 6G'8 OA0SSIQ |  B1EANU JOA|IS ¢ WP[OWGO'0 | SIBINU JA|IS ¢ WP [OW GO0 [H]
‘uonn|os Jo g¢wp yoea ul [NI[OILL] *(CON)ad Jo 6 1°e€ anjossiq | erenu (I1)pes| ¢_wpjow |°0 | eyesnu ([1)pes] - wpjow 1°0 | [N]LL]
"uonn|os Jo wp yoea ul [H] (CoN)eg Jo B 1°92 A0SSIQ | SJellIU WNLEe] ¢ Wpjow |'0 | @)elHu wnileq ¢ Wp|ow |0 [H]
10 10
‘uonnjos Jo wp yoea ui [1] 0°Hez°10eg 10 642 9A0SSIQ [9plojyd WiNLieq ¢ WP (oW |'0 | 9PLOJYd wnleq . wpjow 10 | [1]
"swp | 01 [NI[D] eluowwe (m/m %Gg) palesjuaduo0d Jo (WoZ| | anjig ®UN c-wpjowoe eluowwe snoanbe [H]
"OAIS04I00 A1oA
SI UOIINJOS PajeIUBIUOD AUk PUB JIWIBYIOXD SI UOIN|OS JO SS8o0.d 8y} — aled
"uonn|os Jo cwp yoes ul [9] HOEBN 0 60708 @AjossIq HO®BN g-Wwpow Qg | apixoipAy wnipos snoanbe o]
ewp | 01
[D] p1oe (c_wpjow | | Ajeyewixoidde im/m % GEg) pereiuaduod Jo wo g/ L anjid 1OH g-WpoWO'g p1oe o1I0jy20ipAy anjip [H]
(srel@rew mels ayj 40} 848 UWN|OD SIY} Ul UsAIb spiezey) Anuepi oqE] piezey
sajou
‘sejeplpued
usamiaq aonoeidjew Joj Auunyioddo syy edsueyus Aew juswebuele ue yons eyl 1oe} ayl 0] umelp aq pjnoys sioe(ibiAu] 8y} Jo uonuaue syl
“Jlanemoy :Ajddns [eunwiwod e wol} a|ge|iene apew aq Aew Asy) ‘Alessedau J| "Mojaq 1no 18s ale palinbal Ajjeolioads sjuebeal youaq plepuelsay] €

‘palejiluaA ||om aq pjnoys Alojesoqe] ayl ‘g uonsanb ui paonpoud aq |im seb juesesjdun jo sjunowe jjews ‘g'N

‘aAljeUIB} (. 8|qBlINS B 8q PInoM Jajem auiwolq peseyoind Ajysai
"abejjids Aue jeai) 0] 8|qejieA. 8q PiNoyYs 8}Bjinsoly} WNIPOS o WP [OW |
"Se]BpIpUBD 10) UOHN|OS 8y} dn Bulyew usym

(121eMm aulwouq)

pasn aq pjnoys sanolb aised pue sejbbob Ajojes ‘eqn; paiaddojs e ul epinoid aulwolq aulwouaq [H]
"uonn|os Jo ;wo 0+ yoes ul [NI[D][L] suiwoiq jo (Wwo Q| dAjossI] snoanbe (A/A) %L°0| cWOg snoanbe [NI[L]
|00 pue 1S “18jem
Buiiog ayy ojul 83sed sy unod pue lsyem Bulurewsl sy} [log J8iem Jo ‘cWo 00|
wioJj uaye) ‘1ayem paj|isip o)1l e yim aised e 0} yaouels a|gn|os jo Bz xin UOIIN|OS YDJelS %g | (WO0l uolnnjos yaiels
‘proe
8y} JO ainjeu BAIS0.I0D 8Y] 81BaIpUl 0} paXew Al1Bes[o 8q pInoys Jaulejuod ay |
‘opadid ploe aunj|ns
e yum 1o apoq Buiddoip e ul papiroid — [D] pioe ouNyNs pejejueduod ‘yYsal4 | pIoe OLNYNS PBJRIUSIU0D | (WO G pajejuasuod [o]
(Sreuerew mel ay) 4o} 81e uwn|od sy} ul usalb spiezey) faguep alepipued o0E| pIezey
sajou Jad

panunuod sjuswalinbal Jejnoilied

c

[Turn over

9701/32/CI/M/J/09

© UCLES 2009



apIX0Ip uogJed o} Bunsa) ul Jsyemawll] YIM asn 1o} a1jua)) ay) ul pasn Ajjewlou snyesedde sy} ‘sjulds
UBpPOOM ‘Bliu/aleaIu 1o} Bunsay 4oy (10} wnuiwnge {(JA)alewolyolp wnissejod snoanbe yum asn 1o} sdiuys saded uayiy urejd ‘4aded snuwiyl| anjg pue pal

"UIYS YlIM JoBIUOD Juaneid o] palapisuoo aq Aew seaolb oiseld jo asn 8y
JOYEM PAJ|ISIP UUM ¢lp | 0} dn uonnjos ay} axei “[H]

YOS°H ¢ WP |OW SO0

(IA)31ewoayo1p

PIOB OLINYINS SINJIP ¢ WP[OW '} O ¢W0 00 Ul [NI[L] “0%10% 40 68"+ 8njossIq | “O%D%M ¢ WPIOW SO0 wnissejod snoanbe [NILL]
“(HO)eD
"uonn|os ayj Jayy Jo Jueoa( Ajjeuoisesoo Bueys ‘sAep elenss 1o} ‘[H] ‘epixoipAy ‘apIxoJpAy wniojeo
WINIo[ed PIjOS JOA0 puR)S 0} Jayem pajisip Buines| Ag Jeremawl| ysaly aledald snoanbe pajeinjes Jayemaul| [H]
(s|eue1EW MBI BY]) 1O} D18 UWN|OD SIY} Ul UBAID spiezey) Anuap! —" p—

sajou

apew aq Aew Asay) ‘Alessedau J| 'sajepipued 0] g|ge|ieAe 8q isnw snge|jAs ayl ul palsi| seseb ayj 1sa] 01 snjeiedde pue sjelsjew ‘syuabeal ay|

‘'salepipued usamiaq aanoeldjew Joj Aylunyoddo
ay} @oueyua Aew jJuswabuelle ue yons jey) 1oe} 8y} 01 umelp aq pinoys siole|ibiaul ay} Jo uonuane ay} ‘4anamoy :Ajddns [eunwiwod e wolj s|qe|iene

<

9701/32/CI/M/J/09

© UCLES 2009



7

Responsibilities of the Supervisor during the Examination

1  The Supervisor, or other competent chemist must carry out the experiments in question 1 and
question 2 and complete tables of readings on a spare copy of the question paper which should
be labelled ‘Supervisor’'s Results’.

This should be done for:
each session held and each laboratory used in that session, and each set of solutions
supplied.

N.B. The question paper cover requests the candidate to fill in details of the examination
session and the laboratory used for the examination.

It is essential that each packet of scripts contains a copy of the applicable Supervisor’s
Results as the candidates’ work cannot be assessed accurately without such information.

2 The Supervisor must complete the Report Form on page 11 to show which candidates attended
each session. If all candidates took the examination in one session, please indicate this on the
Report Form. A copy of the Report Form must accompany each copy of the Supervisor's Results
in order for the candidates’ work to be assessed accurately.

The Supervisor must give details on page 12 of any particular difficulties experienced by a
candidate, especially if the Examiner would be unable to discover this from the written answers.
After the Examination
Each envelope returned to Cambridge must contain the following items.
1 The scripts of those candidates specified on the bar code label provided.

2 A copy of the Supervisor's Report relevant to the candidates in 1.

3 A copy of the Report Form, including details of any difficulties experienced by candidates (see
pages 11 and 12).

4 The Attendance Register.
5 A Seating Plan for each session/laboratory.
Failure to provide appropriate documentation in each envelope may cause candidates to be
penalised.

COLOUR BLINDNESS
With regard to colour-blindness — a minor handicap, relatively common in males — it is permissible
to advise candidates who request assistance on colours of, for example precipitates and solutions
(especially titration end-points). Please include with the scripts a note of the index numbers of such
candidates.
Experience suggests that candidates who are red/green colour-blind — the most common form — do

not generally have significant difficulty. Reporting such cases with the scripts removes the need for a
‘Special Consideration’ application for this handicap.
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9701/32
REPORT FORM

This form must be completed and sent to the Examiner in the envelope with the scripts.

Centre NUMDBEY ...coneeeeeeeee e Name of CeNtre .....oouveeeeeeeee e,

1

v

Supervisor’s Results

Please submit details of the readings obtained in Question 1 and Question 2 on a spare copy of
the question paper clearly marked ‘Supervisor's Results’ and showing the Centre nhumber and
appropriate session/laboratory number.

The index numbers of candidates attending each session were:

First Session Second Session

The Supervisor is required to give details overleaf of any difficulties experienced by particular
candidates, giving names and index numbers. These should include reference to:

(a) any general difficulties encountered in making preparation;

(b) difficulties due to faulty apparatus or materials;

(c) accidents to apparatus or materials;

(d) assistance with respect to colour-blindness.

Other cases of hardship, e.g. iliness, temporary disability, should be reported direct to CIE on the

normal ‘Application for Special Consideration’ form.

A plan of work benches, giving details by index numbers of the places occupied by the
candidates for each experiment for each session, must be enclosed with the scripts.
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Report on any difficulties experienced by candidates.

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the
publisher will be pleased to make amends at the earliest possible opportunity.

University of Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of
Cambridge Local Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.
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