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40th International Chemistry Olympiad Practical Tasks

Instructions

This examination has 10 pages and 5 pages of answer sheets (8+4 for Task 1-2, 2+1
for Task 3).

You have 3 hours to complete Tasks 1 and 2. After that you will have to leave the
laboratory for a short break while the assistants exchange your glassware and
chemicals. You will then have 2 hours to work on Task 3.

Begin only when the START command is given. You must stop your work
immediately when the STOP command is given after each part. A delay in doing this
by 3 minutes will lead to cancellation of your experimental exam.

Follow safety rules given in the IChO regulations. At all times while you are in the
laboratory you must wear safety glasses or your own glasses if they have been
approved, and use the pipette filler bulb provided. Use gloves when handling the
organic liquids.

You will receive only ONE WARNING from the laboratory supervisor if you break
safety rules. On the second occasion you will be dismissed from the laboratory with a
resultant zero score for the entire experimental examination.

Do not hesitate to ask a demonstrator if you have any questions concerning safety
issues or if you need to leave the room.

Use only the pen and calculator provided.

Wirite your name and code on each answer sheet. Do not attempt to separate the
sheets.

All results must be written in the appropriate areas on the answer sheets. Anything
written elsewhere will not be graded. Use the reverse of the sheets if you need
scratch paper.

You will need to reuse some glassware during the exam. Clean them carefully at the
sink closest to you.

Use the labeled waste containers under the hood for the disposal of organic liquids
from Task 1 and all liquids from Task 3.

The number of significant figures in numerical answers must conform to the rules of
evaluation of experimental errors. Mistakes will result in penalty points, even if your
experimental technique is flawless.

Chemicals and laboratory ware are not supposed to be refilled or replaced. Each
such incident (other than the first, which you will be allowed) will result in the loss of
1 point from your 40 practical points.

When you have finished a part of the examination, you must put your answer sheets
into the envelope provided. Do not seal the envelope.

The official English version of this examination is available on request only for
clarification.
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Apparatus

For common use in the lab: Lwpnpunnphwmymy pinhwbinip ogunugnpéuiuh hunfwp

Heating block preadjusted to 70 °C under the hood nnwupwmguwt pinly

Distilled water (H>O) in jugs for refill

Latex gloves (ask for a replacement if allergic to latex) dknliingukp

Labeled waste containers for Task 1 (organic liquids) and Task 3 (all liquids)
opquhwlwi b whopqubmlpuh ynuebph wdbgniliblipp (gubim 2obp

Container for broken glass and capillaries Ynnpyws weywhhikpp b Yuwhpwuptibpp ggbin nkn

On each desk: 8mpupwuyymp ubnuith Jpw

Goggles wljungutin

Heat gun pupdn shipdwumnhgub uvinwiwnt hwdwnp

Permanent marker pyph dwmplkp

Pencil and ruler gphs bt pmiint

Stopwatch, ask supervisor about operation if needed. (You can keep
it )Juyplpubiuswih, oquuugnpsiws hwdwp hwpgpbp ghunpghty, bph wbhpudbow k

Tweezers ujhuighwn

Spatula sujuwnlby

Glass rod wwwljjw dnn

Ceramic tile Ykpwdhlwihg uuyhy

Paper tissue pnrh

Spray bottle with distilled water pnpwd opny oho

9 Eppendorf vials in a foam stand tuyykunnpd thnpphl wiwundwuuwgh hnpdwing
hwppulh Uk nmtnunppduss

TLC plate in labeled ziplock bag tppustipin ppnuiunnmgpuiw uhjhwgbih phptnhy
unknunmjwé punhwighl wnihbphjktwihb wnypubh dky

Plastic syringe (100 cm®) with polypropylene filter disc MjwunhYy swphg®
o) hypnu by klught bhjnpk ghuyng

Pipette bulb nkwhuk vnumbdhl' whykwikph hudwn

14 graduated plastic Pasteur pipettes wjuunmiwuuwihg Muunkph uyhybn® 14 hun

Petri dish with etched competitor code Mtwniph pwu’ Lphph Ynnny

Burette piniptin

Stand and clamp suniwunhy® prthsn]

Pipette (10 cm®) whwhwnukp

2 beakers (400 cm®) phuhutywb pudwil

Beaker and watchglass lid with filter paper piece for TLC pudwly $ppuinph pypny tp-h
hurdwip

10 capillaries Juwyhywp

2 graduated cylinders (25 cm®) sunthhs quuits

3 Erlenmeyer flasks (200 cm®) Epjkifljbph hwppwhunwl ingp

Beaker (250 cm®) puduily
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2 beakers (100 cm®) kplym pudwly

Funnel dwquip

Volumetric flask (100 cm®) 2uuhhs hmp

30 test tubes in stand* thnpdwbinplbp® swwnhny

Indicator paper pieces and pH scale in ziplock bag*hunhlunanph prmnpe b pH- umbnnuly

Wooden test tube clamp” thnpdwlngeh thwypnk pruhs

2 plugs for test tubes™ kpynt jugu thnpdwiinpukph hudwp

* Only handed out for Task 3
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Chemicals
Sets for 4-6 people R phrases S phrases
0.025 mol/ ferroin solution highluwnnp 52/53
0.2 % diphenylamine, (CgHs)2NH solution in 23/24/25-33-35- | 26-30-36/37-
conc. H,SO, 50/53 45-60-61

0.1 mol/dm® Ks[Fe(CN)g] solution 32

Pumice stone krmiwl Yklunpni

On each desk:

50 mg anhydrous ZnCl. in a small test tube 22-34-50/53 36/37/39-26-45-
(in the foam stand, labeled with code) 60-61

100 mg B-D-glucopyranose pentaacetate

(labelled as BPAG)

3.00 g anhydrous glucose, CgH120s,

preweighed in vial

(CH3CO0),0 in Erlenmeyer flask (12 cm®) 10-20/22-34 26-36/37/39-45
(CH3CO),0 in vial (10 cm®) 10-20/22-34 26-36/37/39-45
CH3COOH in vial (15 cm®) 10-35 23-26-45
CH30H in vial (10 cm®) 11-23/24/25-39 | 7-16-36/37-45
30 % HCIO4 in CHsCOOH in vial (1 cm®) 10-35 26-36/37/39-45
1:1 isobutyl acetate — isopamyl acetate in vial (20 | 11-66 16-23-25-33
cm®), labeled as ELUENT

solid K4[Fe(CN)s).3H.O sample with code in 32 22-24/25

small flask

ZnS0; solution labeled with code and 52/53 61
concentration (200 cm®)

0.05136 mol/dm” Ce** solution (80 cm®) 36/38 26-36

1.0 mol/dm® H,S0, solution (200 cm®) 35 26-30-45
Sample solutions for Task 3 (to be handed out | 1-26/27/28-32- 24/25-36/39-61
at the start of Task 3) 35-50/53
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Risk and Safety Phrases

Indication of Particular Risks

and gloves

1 Explosive when dry 33 Danger of cumulative effects

10 Flammable 34 Causes burns

11 Highly Flammable 35 Causes severe burns

22 Harmful if swallowed 39 Danger of very serious irreversible
effects

32 Contact with concentrated acids

liberates very toxic gas

Combination of Particular Risks

20/22 Harmful by inhalation and if 36/38 Irritating to eyes and skin

swallowed

23/24/25 | Toxic by inhalation, in contact 50/53 Very toxic to aquatic organisms,

with skin and if swallowed may cause long-term adverse
effects in the aquatic environment

26/27/28 | Very Toxic by inhalation, in 52/53 Harmful to aquatic organisms, may

contact with skin and if cause long-term adverse effects in
swallowed the aquatic environment

Indication of Safety Precautions

7 Keep container tightly closed 30 Never add water to this product

16 Keep away from sources of 33 Take precautionary measures

ignition - No smoking against static discharges

22 Do not breathe dust 36 Wear suitable protective clothing

23 Do not breathe fumes/vapour 45 In case of accident or if you feel
unwell, seek medical advice
immediately (show label where
possible)

25 Avoid contact with eyes 60 This material and/or its container
must be disposed of as hazardous
waste

26 In case of contact with eyes, 61 Avoid release to the environment.

rinse immediately with plenty of
water and seek medical advice

Combination of Safety Precautions

24/25 Avoid contact with skin and eyes | 36/37/39 | Wear suitable protective clothing,
gloves and eye/face protection

36/37 Wear suitable protective clothing

Official Armenian version




40th International Chemistry Olympiad Practical Tasks

UP ]

o-D-qmijnyhpwingh ykbhnwwgkwnwwnh upbpbq

OH OAc

G oM 0
Ac,O
OH G, OAC
HO HC|O4 Ac—o AC
OAc

OH

Qupunpmipniu. Luguwhiwpepyh b pugmjuuppyh wuhhgphnh htn wphountihu
dtpungutp hughp: 2gnuywgpkp jwpnpuwnnphuyh tkpyuyugnigshls, bpk wyn ymptphg
punhyh uknuiihix

Uytyugpm b juwnihp 12 Jj (ud®) dwpmp pmguiuppnth 12 §) pugwpawppih
wibthhnphnh hbw (uyt 2Eq vuipdws t Epkudbjtph Ynppuyny* Yniiwdl huppubwinul
ynjpw) b wkjugnne 3.00 g qynilyng (pugwiwppedh withhgphnp ipgqus b ufbigmynd):
Nuwuwnbnh yhybnh (Wuundwuuwgk yghytn) thengm] unjkpugnpn 5 Yuphy 30% HCIO4
-h pugwhwppyuyht |nwsnyp (unnwhqunnp): Ywwnw hquinnph wkjugnuihg hbwnn
[nwsnypen Jupny t pajuijubht nupwig:

Owbdljkp b pnnkp jnudnypep 10 pnyyt hwighun’ dudwimy wie dudwbwly dknpny
purthwhwpkp: Sknuuhnjubkp rhwlghnt purtnipgp 100 J) ¢nip wyupnitbwljnn phuhwljub
puwduljh dke: Uwyuljk dnnh thgngny phnpkp pwdwijh wjunnkpp pipbnugdwb
JEunpnubkp wnuwewmgkint iyyunuyny b pnntpl0 pnutk, np wyh pupbquitu: Shpnpkp
b jugkp unugywd JEpeohiwiynipn 10 Uy opm] 2 whiquud * oquuugnpdting suynhgp b
Swynmnljkl wnihuynnw hibwihi $hiwph Yinp ghulp:

Muwuwnhy suphgh dhgngny phpunpmd:

¥
o] © o] 0
0Capo —
3%:;0 |
= T =
0 1 2,3 6 9

1. Typhgh yjungp pupdpugnbp Jipl (hwikp dhehg): 1kplhg 1gpkp wnwugyws

umuy thghwb dhtish swphgh pw welw whgpn (qqny? tntp, np wjbh wigphg spunjulh’
19nkp Uhtish wugphg uh phy ulippl): Muwdpny wknunnkp ylungp (Yupnn kp unny
wiigpp thwiljk], np unruy kuqhwb spwth]h):

2. Uuwnnny thuljling wtigpp’ djungp utinubp winwg’ dhiish wbigph Unwn:

Official Armenian version 7




40th Internationai Chemistry Olympiad Practical Tasks

3. Puigbp wibigpp U Vjungp pupkp inphg Ybpl (wnutign whgpp pugknt thngp kpl
Qpuipkip, npwykugh $hpnph theny onp spwpkp):

4. Upljukp 2 1 3 Yhwnkpp th pubh whqud, npytugh htnnyi wipnnom pyundp hEnuglikp:
5. Upljutip 1-hg 4 Yhnkpp wytipwul, dhbish uwnlpnne untuykiqhnt muwsnypp hpnpkp
Ytpgwglitip, wjuhliph QEp uinwgwd pnipbnbpp wdpnnentpyunip hwynin]kh suphgh ko
wkqunpjwus $hinph Ypu:

6. Utmutip Upungp dhtiph Jkpg b &qutip phywnph dpuyh tungwsdpp, npuykugh widpnne
hknnijp nmpu qu (inku bljwpp):

7. Uunug|ud tunfwépp (jugkp kphn whquul 10 ) opny” Yplikym] 1-hg 4 Yrnbpp:

8. Unphg ubknuitip Uhungp Uptish Jtipg b &quitip $hpnph dpwsh tun]wépp, npuybugh unfpnne
htnnip nnipu qu:

9. Ulungp pwipdpwgpbp U hwlitp guyphgh thehg' twjuwuybu thwybiny tpw Jpuyh wigpp,
npujkugh phpnpp b tpw dpugh tungwdpp inygbwbu pupdpuitui: Ywpnn kp tub
2ywwnkp dwyph dhengny sunhgh suyphg pupapugiit) $hpnpp wyngku, hisy ko
wunnlbpdud Eulupnad (qgniyz hpuwimgpbp wpngbup, npuybkugh pnipbnibkph
Ynpninn smkwp):

a)  Stnupphp wnwgyws Yhpgwiynipp pug Nkinphh puuh ke, nph Jpw gpuws k

Epynh Ynnp b wyguite pny ubquitth Ypu: Yuqdulbpuyhsibpp snpughbm b 2kp
unugws Jpgwiynipn, Yonkim kh uyl b unnighkh bpw dwppnippnip:

b)  Zwpyhp wnwugws Ykpgwiyniph nkuwlwi pp (quiqudp) gputitpny (MC) = 12
g/un], M(O) = 16 q/um), MH)= 1.0 g/uiny)

a-D-qmynuyhpuiingh yhkinnwwghkinwnh uhtipkq* B-D-qymlnuhpwbngh
y kinwmgbinunnhg

a-D-qynilinyyppwiingh wktnwwgknuwnh uhtiphqp Yupkh £ hpulwbugiby p-D-
qpnunuhpwtingh ykltnwwgknunnhg: Uju thnpdmu Fmp niundiwuppbym bp

nimghujh Yhinhlub ippuskpin ppodunnwugpnipjut dhengny:

A
OAc Ohc

o QAc o]
Ac,0 OAc

OAc
ZnCl, Ac~O Ohe

OAc OAc

Uykpugnpkp 1.5 ) pugwhiuppeyh withhnphnp 50 dq whenip ZnClz —h Ypw (hnpdwbinpnud
wyt bwhiuy bu Yoryws b): Uyfbpugptp 100 g dwpnip B-D-qpnijnyhpuiingh
whlnwugtinun (BPAG) b pwhwhwpbp dhiish wipnnenipyundp pmdbyp: Uy
juwntintphg Jkpgplp 3 Yuiphy b wnknuigpbp Bwbtngnpdh tke (hnpphl ujwunduuugk
thnpdwting) b wfkwugpkp 0.5 U} dkpwting b wywhbp npujbu nkwljghuyh qpnjuljut JEwn:
Sknunpkp wwwpuunyjws jnsnypny thnpdwinpp wwpuging wujwpunh Ypu, npp
quitjnud b unnuilju puipphs wwhwpwith wiwly: $hpuhp dwdwiwlp Jupljuinywthny:
Swpwging mwywpuwnnul gbplwunh&uitip whnp b 1hith 70°C: Swpuguwh pupugpnud
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wupphpuwpup hnpduinep puthwhwptp: Fhwljghwyh pupugpnid Muunmkbph
yuwundwuuwyk whuybnh dhengny 2, 5, 10, b 30 pnyk htwn Jtpgpnt 3-wiljuit juph b
wknunphp Eykinnpdh thnpphly wjwuwndwuuuyk hnpdwbnpubph ke b nipuputiynip
thnpdwtnphlh dke widhpwuytu wdbjpugpne b jpwntihp 0.5 U} dkpwtng, npybuqh
Juiqukgubu nkwlghuh pupwugpn:

Nunnpuwuwnhn uhihwmgkiny wwwnygwsd ppndunugpnipiui uppustpn phptnhlp
pwinith U Ymwnhwnh thengny tpw Ypw tokiny uvnwpunh nipmpuibyymp tyykunnpbhg
Ukjumljmi uph jupkgibint bp wnwupwnh gdh Yypu’ 2kq npdwmd Yuw hpywpkph
Uhongny® 10 hunn mukp) U $plihoh gdkpp™ nbkwljghuyh Yhubnhjuh ntunmdbiwuppbyo
hunfuip: Tunpuunbp b o- b f-D-qpnijnyhpuiingh whinmwugbununatibph winwbdh
nwdnypukn thnpphy Buyktinnpdhljukph dke® npuyjtu Yninnpng Yin gpubp bnyhybu
Juphkglbint hudwp: Uwnhunny sppwitmgstp Yupkgwms ewbkpp b phptnhljp
unknunptp hqnpniphi/hqnuith] mghnunnny (1:1 hwpupbpmpjudp Gocktun) ggwd
rurduijh Uke: Uhtsh bhuhoh ghd pmpapwglikinig htivnn kuh dhengny wywhwpuitth nmwy
thsbny wwpuigpkp phpbnp’ pupdpugmsd Yhnkpp nnkehbnt hwdwp (4Enkph gnygp
Yuynth B): Fnip Yuipnn bp julinpbip mphg uhihlywughik phptnhly, kpk woun]ty jun thnpd
Junnwupbym uphp mikp (puy sh hwtn]nud QEquuhg):

¢)  Uupwugpnt pn ppndunnngpuibt phptnhlp wuunwupwlitkph plipphljh qpu b
uknugnhp winuypuyh Uk, nph ypu gpyws tkpyph Yngp:

d) Uthuwpwlhp pn thnpdbph wpynitbiptiipp’ yuunwuhwobin] yunwuowbbbph
pEpphynud togus hwupgkpht:
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U 2

Zmpmud. MThybwnh Jpuw Yu kplm thy: Ywbght’p kpYpnpyg bhoh pw, npybugh
sunjuyp &hpw sunhih: B0y dh nlp, np msnypp (phy Yhpgwim, tplipnpry bhohg htnn
jndnypp pnntp whwybwnnud:

Gpp Juihnuth hipumghwbindbpunnp(Il), K{Fe(CN)s] w]kpugunud kb ghlyh hnhitkp
wuwpnibwlng ;nusnyph Ypuw, wwyw wpug wipnstih tunfwsp b wnwewbnud: Qkp
Jutighpli £ npnaby winkuhndbinphy trunwdph pununpnipnip, npp pyoupbnugnip sh
wupmbmynud:

Lunjwopugnjuglwl nkwlghwh hwinhuwind & pubuljuljub b wybpwb wpwg,
nn uyb Yupkih £ oquuuignpst) nhinpuwb hudwp: Qfkwyghugh 4Epep npngynud ' nknopu
htghunnnph oqun pjudp: Uwljuyh uljqphg whhpudtow t inmdnypmd npnotky Juihnidh
htpumghwiindbpunp(Il)-h Ynbghinpughut:

K4 Fe(CN)s] imudnyph wuunpuunmup b gpu &hown Ynbgknpughugh npnonudp

Lodt’p Ka[Fe(CN)s].3H20 (M = 422.41 g/dny) whing iimpp by Eidlytph thnpp Ympph
Uk b pwbwljwybu nbnuithntub’p 100 ) swjuyny suhhy Ynpph ke, phs puwtiwh pnpms
enmy Enkdtybph Ynipp (wgbp b Ynhht (gpkp ywithhs Yniph dbg, Yplubp nw dhisl
hEnnujh dwydup hwuth 100 U swuyn, qgnuyp wpkp Swjwip swiighh thohg:

Ybpgpt’p yuwnpwuwnguwd hkpuughwindbpun(Il)-h jnusnyphg 10 Jj, wdbjugpt’p 20
U 1 Uny/j Ynbgktunpughuyny supuljwit ppyh insnyp b kpynt uphy $pnhth msnyp,
npujku highljuunnp b nhwpb’p 0, 05136 un)/} Ynughnpughuyny Ce* |niénypny:
Ubhpudbnnipjuh nhwypnid Yphuk’p mhwpnulp: 8kphnud (IV)-p peyuyhtt thounjuypnud
huwtinhuamtimu k nidtn opuhnhy b Epuljubiqin]nud £ dhtsh Ce(IID).

a) Ppkp Ce* imudnyph dwhiuyud dwwybikpp.

b) Syt’p nhinpitwh nkwlghugh hwjwuwpnudp: Oppwi £ KeFe(CN)s].3H20 quitiqwép
b dmonud:

[(Frwlghwi ghtihh hbnbukph b huy hmuph hkpumghwindbnwn(I)-h Uhel

qEpgpk’p 10 U] juphnuh hipumghwindbnundIl)-h imbnyp b w]bpugpb’p 20 ) 1un/
Unbghtunpughuym] sdupwljut peny: Ulbpngpk’p kpkp Yuphy nh$bbhjudhi
hunhlunnnnh nsnyp b pynt Yuph Ks[Fe(CN)s]-h inusnyp: Pughljuinnph wppawnnid t,
Epp imdnypn wwpnibwlnud b phy hbpuwghwindtpunn(IIn), [Fe(CN)s]-. Fulipuin
whunpt’p ghthh jmdnyypny: Shupnuip pupmbwlt’p, puth e juynwdwbnowljw-
gnuytip sh hwjunt]ky: Uuhpudbonmpiut ghypmy whwnpnudp Ypub'p:

¢}  Phpkp ghulh imibnyph swujws Sujuybbpp.

d) Ukluwpwhbp whupnudp® yunnwujuubbim] wunwupmtih pEpphih ypuygh
hwipgkpht:

e) Npnb’p tundusph purtudhip:
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UL 3.

Lujpuggmpmgnid.  fnjnp wihugn yménypukph htn Jupdbp wjbwyby, Jupstu ph
npubtp pmbwynp bt b puypuyhy: Uquuadkp ppubighg dhuwyh  hwdwupunwujuwh
twuuinbuyjwd winph uke (ghikym:

Pupdp gkpdwuwnpfwmbh wwppp® $hup nwpughnul L gmpu Eynny ogp dhush 500 °C,
2nunt’p wiwp onp hugh wipyng Wynipp Yuid dwpdh dwup: 2qoy) qupbp wwp pphijh
hbkw:

Onpdwinpny htnnijp wnwpwghbihu tpuwinud dhow wnbnugpkp whiquyh h Yunp,
npyjku Endwb YEtunpnt, juntuuhlyne hudwp hinndgh gnpu gupnmdhg:

{13 uh ntypnid wwp thnpdwbnph pkpwiip b nuynbp ghwh dwpgp:

“nip muk’p wtthwyn ympkph nip gpughtt jmdnyputp: 8nipwpwisinip pudnyp
wupnibwlnud £ dhuyb Ukl vhwgmpynih: ‘Unyh hnbip Yupng Ehwyniydb Jkhhg wdkh
[nudnypnid: 8nipwpwiynip vhwgnmpeinit juqujws b dhuygb gkl Junhnihg bkl
withnbihg" htwnlywy swpphg:

Yunnhnbitkp. HY, NHe, Li*, Nat, Mg¥, Al*, K, Ca?, Cr*, Mn?", Fe, Fe*, Co%, NiZ, Cu?, Zn?,
Sr¥, Ag’, SnZ, Sn*, Sb*, Ba?, Pb, Bi*

Uthntbkp. OH-, COs*, HCOs, CHsCOO-, G204, NOx, NOs, F-, POs*, HPO#, HoPO«, SO,
HSO«, §%, HS-, Cl-, ClOs, MnO«, Br, I-

2bp dtnph nwl] Yu thnpdwinplbp b nwupugdut hiwpun]npnipymb b ny uh
[pugmghs nkurljwnhy, pugh pnpws 9phg b pH —h npnguwib hughiunnpuyht prphg:

(Ipnok’p 1-8 nidnyplbph pununpmpnibp: dnip Yupnn bp npny withnbitkph
hunfwp oqunytiy nuskihnpyurts wgnuuwlhg, npp wipduws E hwenpr kenud: Bpk gnip
wiiljupnn bp £hown pnliinhdhljughly hntip, nykp wikiwhunjwbwwubh nwppkpuyp:

Thunnnmpnibukp.

Ulhwpn yménypubtpp Yupny bo wupmbwll wibowh jaowntmpnibp, npotp
hwtnhuwind & gpuitg Jpw onh wqpbgmpjwt hbknbwbp: Pnmnp  nsnypukph
niigktinpughwitpp juqunud £ 5 % quqimdughtt pudhl, wjuhtipth Wmp YJwpng bp
wupq iljunnk) uyb bunwsplbpp, npnbp wrwgwimad i hhdtwlwh punqunphsibphg:

Npny nhwpkpnid bundwdpp whpupenpbi sh wewewinud, npny pyny ymphkp
npnpwih dudwbwl Ywpnn i diwy ghphugbgums nsnypmd: Twnwy puguumlub
Eqnuijugmpmh swikp, wwubp 1-2 pnyk, bpp whhpudbon b Uhown pupbklungnpki
thnpkp phwiljghugh poynp hwnlwhsubpp:

Ljunnh mitkgh’p, np mupwugnudts wpwqughmy b pmnp wpngkubbkpp, dkswginud k
Uyniptphg ks dwuh piskihmpmin, b jupng © uw]l) nbulghwitp, npnbp ubijwljw-
1hb gipdwunh&wimd skt pipwbnid:
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Name: Code: ARM-

VUhr 1 10% of the total

1a{1b | 1c | 1d | Task 1
3012 |12|4 |48

a) Mpnyniynp bipp, npp gputigmd & opquithquuanptkpp

b) Zwpk'p 2kp wpngmywnh wkuwlub kpp® qpudiibpnyg

Stuwljwh kpp.

¢} Hwgphp dkp ppwobpn ppniuwinngpubhugh phplnhyp U pagtp ubnuiht
opqubthquiuninpbtph Ynnuhg qhwhwinbym hunfuip
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Name: Code: ARM-

d) Uthbhwpwit’p dkp Fpuybphibiunp b pnpl’p £hown yunuupwbp.

qunijngh wgkinhjugdwi nhwljghwi tygnphpd L.

[]a) U

(o) ny

[ ¢) htwpwynp sk wwwnwuhwbiky hhutu]bjoyg thnpdh wjujikph ypu
B-D- qpnijnujhpwtingh whtnwwgknuwinh hgnibpugdwi nkwlyghwt Ywupny &
oquuqnpdyk| Ywpnip a-D- qyniynu hputingh unwmgdwi hwdwp

[]a) Ujn

L1b) 0y

[ ¢) hiwpunynp sk wwinwupawitky hpfin]bpm] thnpdh wdpuybikph pu.
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Name:

Code: ARM-

VU 2

2a

2b

2c

2d

Task 2

25

4

25

6

65

a) Ce* swujws Swuyukpp

15 % of the total

swuujwd swjwbikph dheht wpdtpp (V4):

b) Shupuwh nkwlghwi

Lilnuonud yniph quitgywdh npnonud.

Kas[Fe(CN)g].3H20 mass (m):

¢) 8hulh ményph Swpuud Sunjuwbpp.

duijuuws dSunjuyuikpp dhohts wpdbtpp (V2):

d}) Clunpk’p &honn yuuwupawbip.

Thdtuhjunlht highljunnpp dinfunid £ hp gnutip nhuljghugh Jepgtunnud,
(] a) npmhbnl Zn?* hntiikph §nigkinnpughwh wém k
] b} npnyhbwnl [Fe(CN)e]*” hnliikph Ynugkiunpughut iwgnud k
[J ¢) npnyhbwnl [Fe(CN)e]> hntukph §nbgkinpughuwi ménid £
[[] d) npoyjbkwnt highuunnph wgwnynid  ynduykpuhg
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Name: Code: ARM-

Punhljunanph np dlt £ wnw dhiish npnpdwh §kpeht Yhnp?
[] a) opuhnugus
[] b} Jykpulubqinjws
[1 ¢) dkirwy hnbih htan Ynuuy bpup ke dwnwd
Shuipdwh uljgpnid hkpuwghwim$bpunn(ll) - & hkpuwghwiindtnuna (M1)- hwdwlwnpgh
rknopu yninkiighunt wykih gudp t nhdbhpuiht highlunnnph nkgopu ynukiighwhg.
[1a) &hoin &
[1b) upauy t

e) (pnpkp hunqwdph pwitnudtp: 8nyg ujkp hwyywplh pupwgpp.

‘Luwnjwbph pmhiwmdlib k.

ltems repiaced or refilled: Student signature: Supervisor signature:;
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Name: Code: ARM-

upr 3 15 % of the total

Task 3
108

Lpwgpt’p wyju wnniuwlyp, kpp yunpuan kp npuwb

1 2 3 4 5 6 7 8

Yunhnl

Ulhnt
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