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(3B O drdz®
3.1 dzw yjet dsyds dMf sdz' L s9 Ok B § ke jyd3iEzdzls S
ROl j td@iz'sh 2! COyklsm eddsdayjull Bsledd Wdj f
Ol oG jdzj 2 tls flstekzC skt Pdztk® " ydz' né& & j dzj 2 ?

ldzjhdzd?2 odH CkmsySte Ol tscjdv §tH 1 dj
(WesksdBdyujMSd?2 %OCkd Isjls §u)



RL™ fC Odzdz’ | Witeds dzOdzts i3 @Qc 02j0d' 7, MlskH j dzyj Mm¢
skedUujMSOY MstkClkt® OdkBOLO (GBHdscEs dL MO
hCOdj fissBi@® dqL MO®R R dLo jfisd' 7 MistekSkicds -
bt fted fjtejatH] § ¢cdzOdEOREBOL e Ol EyE  \pdkERj
b OCs0Cj, o tjLbd O] yjct dOdsyOhnlsdy’ {§td
1. [fdhdlj, CO¢ bkfmsttj dd StdimlsOdddyj nsov t

(18 O dzdz)

2. [fdhdlsj, SOC syjls Brils: bkfkts] dd ¢Ctwdfls
dz0 dzts O d£dgO L BORdzczO )

3.50C0O% dL ©jhjlsS MiSOmPdzd)] d §syj Bkz?

4. s OC dL &3 dgv Is W ~dBdud MEdJ, B34~ Oded ud ME d.

OB OdZBOL O 5 MteOs dzj dzd ¥ 4f) BtOMEdgOgdz' B S ted file

vslstetsjdadj dzOdetsC d&zOMlsjte® (dL tOBBI OF OHJ C
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] dzOls  ®RPuazOv ¢ dzj o6 ROV , B ING@&HQ dzyj MS 2 ke j

[dzv fMBLHOdY SObOddsduyjmMisets Mdasw ddL sl d

dmf sdz' Lzs s cOLBsftesdzdyOj BBz bkcedzjtetsHdazy Bz BOG

(sl 2O dzj fj dz' dz0 dzticj @ fif liscfias™ o df,dzO lydsds’ . f dAO I

L dzj CotetstsMOyHjdedj a5 dL 1 dzj Clstetsd2d s@BMCHIGHzOD OH -

Ldzj Clspsln B3 slsj deydOdz 0.1 | wmlsdsMmdlsj dz daets flsC

o Isj W34zddsd de.

1L tommudso2ls] k6f)ay bk dzdsaow i s Ged tzd ity Mdh
i Mmdzd Mtej H dzVifvtc dn didzdj UslistE€tOdzd L j (fpts frplsGodadd@y® 0 . 0
2.1 jOdz dzOv 59 jton detsfls f sdzkz 4 dedzts ey te § Hz zgf
Ldzy Sstesndddd Ui MSd,”% MeBEBQad 02 ). 9 jjdgizdsts fy 5 ¢
S( Bce()l B Odzdz)

3.1tcjHY sdzOcG OV, Yylsts yoOmlsdyr f &zOIs d dz' dd3d ¢ Is
B dsMdzs2 dz0 §sHdzs5Y ¢ j, t60OMd(udds)O2ds j f Nl tajscigleysc
2.(1 B Odzdz)

4, st dzj o0y dkzs?2 ROLOCkjtedMmisds 2 ¢ OlOdaidd Y
OCldodets? tso jtorn dzsMnlS§d L e GRRYG s® stz tc Gf @)d3 s B |
t OfMMudlso022lj jets: (0O) H&Y HOkEsEt fMdkzyo:
fso jtondetsiisd fsHdsySd, (9) HEY § @&DlsHdshie
fsUj Bz Jd3j dedets 1 dzj SlstetstsMOYHjdedj N detsSts
B sOdzdzts o ff dzOls s BOIWAAOP 2 f © ?

5.1 d&zv ydet, §osdiddits MR dzsec 51 d2 sty aspzdidsjO
HCIO?( 1 B Odzdz)

6. s O¢C, O 1 Oh oL ¢ dzzs s d L Y iy &ty Mot gzt ddz' " j
ftslsj dzyd OdzO 1 dzj (€ 1s teas@dpd@)y H j dzd W ?

7.50C &0 ©OL®Bjt] dagBROd (s WO d gztzd yj @€l o S sd
Ldzj Cotetsdzdlsj (fted wlsfikzlsmiseodd fjtej dfjl" deoCiirer
8.10Yj B ¢kcdzjtofsHdine CalHs@zdtsed Y j S se 5 MW
f &zOlsd dzd Glk® SR® dzgzH dztsy dlsj MY sfse ' f dzOls d dad
FtcOQo dzj dzd v ( ] OOHEAdIs ] HjlsOdz dets ) f sdgsh 1 s
tcOBtslskz 3] Is Odats dz' dzts ¢ 51 fridstslf" difdttigifipnsts H wotpdiE dizisan
CteOdzd yOn t©OLHj O (yOfm# ne Bdkifzar) o dzetse s 1 dzj d
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Jujdze ®wBOdzjde $dj BOcGdzdlsr (2007, fMlskzhujdoyj MSd?2
I, GCtds ydets, L dzOjlj, 1yt W ,jtesdBOcddIlsdsr j o3
S toj H dzj dedzlz® HESd3j dedalz MbskClkztekz (ftedMmMlsOo O
Ol d d&zhS sets dzOL o ez d3p ) dzj L Pdzd 3" 20y dzj o3
Wjttos®RBOcddlsd i StdMlsOdzdass, A2 dkod BgOf O s
sfted Hjdzj degdz" §] COyd MmMise jdzder § dL d3d dzgj dzgdw d30G dzd Is d

1. Jfdhdlsy dL ) daj dedv BOcdzdlsdzr » Moats2Mlse O o
yomlsdy W j tete(ts23Oc@rzds@)s O.

2.50¢6d] fOwLO®jter d $OC (X twjGudpdd®)s Is 1 Isd + WW

3.1 0tedMk2lsj MAj BOdUuiMSd LOsdMmMdBsihis!: ¢ it
OdzmOdzB dzv  daj Ef steWw Hisyjdzdz' 7 d WdSMdictse Odadz
shdtsodzr §d UM 7 o St RZRZRBEGEY ¢ O dzf 15 dz
(5B Odzdzts 9 )

4.1 Oted k2l MRjBOdUuijMSd Sttdeks ecdfmbjtejL dHf
HdzZw f SHEBd@SE OdzMOBB dZv yYOfmlsdy f ©OL &gj O
Mislsdzd dzOdets d3j Isde s Y3 gB PHAEAIGIIL? Is§ M § BOIS d y
BOGdzd sdzsets GdfMmsjtejL dMO HdW d&OdsyOmisdyr
dzd € j(div .B O dzdz)

5. {fydddlsj ot BVt Hay ZzBY &G d zOB] i MCd MlsOs.
ZOR SHWh | 300K tdpdf Mls j di3¥ MW jteduj MS dr dzOdzts yC
odzaj h dzgj ¢ 5 BOC didlls dzis@ttzpfdid@Y . Hd Od3j Iste YOMIsdy
R=30dzd3, O SCBodMlsOdzlslz 3O &Kedae Is kg0 Pz f tel§ B § i
Ctedlsdui MSCd2 t©OL d&3j 6t dzOdetDYOMEE )’ C 51O tsts ¢35
Mg j tof OttOdOG dzd Is dzis j M mis 5= 3@aKi, JYdsfdzO & ey J
o] ZzOC M@Od dz' dfyy (110 OB IOtz t6 dZOC MOYdd s dmr e
W st Bz dzts AexpE/(keT) ) , EdHodd dzd uqd dzO@ + dzj eej Isd YJ MS
Isj i3 j iR f 5@ s tsW dzdzOW twii tf dz'j w 3@ dpd ,ts dzj dzy d O dz' dz'
ftod ded BOJ 3" 2 WO e dzC digj teleQ) sd uj MS g2 BOL! jto
ftesdL o jHJdadj ®/EEO] B dapGiPisizislr’ B0 ¢ did( Ited@ts 2dztsArds
Ldzj e d?2, L ObttOudady @3tzd) ddOH dde@B3P e dagfB | j &3O
sMwd tezHdsets d dj)Ctets dzOBROE dd ydo Odzd W

6. 1 cd SHJRZOCtSotsd HJOM] stey yYyOMIsdy, ftcjorhoO
ftesydn tOo dz n Efydztse d W A, COCdyj dL RO G
tOL et o Ols! Mw | te] fisE dajiathds H f30x% @tf ¢ gz dg G Mis d -
BOwLE Odzyj ots2 hff ddzj dzq , stelstsW jtetedlsO dllsted
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Odz' ded ¢ 5, GJCMOWjtetedIsO B(@tcdp @ dzdf@fPdzdlslzl , J4
Bsekzls BT Is! i tcd yd dz tcOLtsGtc]j 90 IOSCdnr dBOG
Pirso dA. B @dRE)] J gL LIsdn yofmilsdy BkHEzls
yqdlstslssC md ydetsfmils: ¢ fted dMmftsdz L s OdddY O dzap)

MEZHBY jMise jdedesy dLBBOY jdzadd dOdesyOfmlsdyr, tcO]
f sdzd o3
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[ 4 ZOj o3 dzOdzets ¢ § ) Bdzafi § EHzy( MAE @2, d OMI JqOdzelsmMSE d2 Izt
vinddzdw d3dztsc d n -df @)l jddg i Bdrt®Ods j idg @ MtsMtcj H SIS Y dz
wydd o, Clstster | ftcj otcOh O Is L dgj tecd¥ ~ d d3d .
Lz Clstedyd ME ks L dzj e d¥ . ] Istsf dzd o dzts 2 dzts Y gzB ¢
Bj BBcOdets?2, odzjhdzadj o jterndesmlsd Ctlststets?2 dcto
B YHE ddB3d LOftsddw jIs s jteH™ 2 1 dzj Slstetsdzdls, My
1.7O0fdhdlsy EttOodzj dzdw tj OCyd?2, ftotslsj € Os h dn
Mz yoOjydej @fj Y HEz CdmMizstesHtsdyz ( O SHBIGBH A
fjtej desiudC e dstabdd ¢ df hidesds BHIRMED )d L d3j dzd Is iy
9f3i MIss otsHEBSESH O (dlitOdzdz) s OlIs! CO?
) cOL tcOBSISE § LWWJjCIlsde dzr n stsf dzd o dz" = MY Q4 P!
RZOdztsSIs § » dzsdztsG d W . 1d%d B8IdMOdO & IssHdCO f d
wyd29d, ftoj HMMlsQoadzwes h j 2 MtseBts? dOdshistezCiIskztcd
Zroy(Y,03) , Is. 4. t¢MdH ydteitsddw, dijcditseo Odzdzr 2 s
2.8s0CdJ WhkdzCydd totsdpjsdidsizy ¢« s Bfstsly IsO ftod OB
10fdhdlsj EtOodzjddy rdddudmédns tj OCyd2, t
Bl widzdIlsj, C0O¢ 1 Ofdzs W isted3( Bz ©iipdzOflis tc k2

3. Zr(OGHs), d -2 S tcOlsdats Csdzdyd Mlses NaOH tOfmise
1 Is d dzj dz6 dz@Hp,dzv L QIEHAZ 1 Isd dzj dzge dzd € sdz' tslse sdgw &
ftosdmMatsHI? s0O0Cto O( Ba&Oddd®Y dzj dzc dzd € tsdzw ?

4. 1 sdzzyJ dzdzr 2 ftesHbkSI fwdBOodzvels ¢ dquplbddkr
N.NN-Is te d d3§ Is d dzO d3dafsNdedtdbCHG] (BOH (13 o j Mtse " = %)
NaOH. Ifmi fjtjdBjhdoOsls HMzdl (& &®©izdoOtsj @3v .

5, yZHO Y] HBBOoadwels tOfMmlsoatstc dzadlstcOIsO dad € j
ftcd C sd3dzOls dzts 2 Is § a3 J t&OdCmtaig]. dzd j( @ttafj BOGH e Q) .
9T Hjdwjlsmw Jtecakz8Bdziz) OCydd?

6.1 Odzj i Mdj M §Jtehdi vdasO Y le(sH hf Gadf)s ?

7.1 tcsHEZCl BlHjdvesls Wdd StesoaOdzadj 53 €. Q&S
ftotsd fn(SH JEs@dzdz)

8. 1 sdzzyj dzdz" 2 @ BOLjtchOdBSEjH jottsHIHEAHIDOIs tf totff to & @
(1 B Odzdz)

9. | tcjLlzdz sOIsj 3" f sz yoj &3 dzOdesS sd3f sL dlIs
cstcdL sdzlsOdzr dz" = btekzBE dL 8EMdHO yYydtet sdzd"
fMisj dztbzdz3 Mo B BBH s ftosf ME O8 h d A dz@G L disjtordE (
RZOdzts € d&zOMis j e OB B sOdzdzd yj ME s s dzd(€3 dB'O dzdg®
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[JtecOddyimMe&dy MojlsHdsHr (2007, OMfdtOddsm< d?2
14JHOodes Eyjder§j dL Ekdzdo jtefndlsy sO ¢ tsdoctOdzd Uty #ni¢
flo j stsH d tsH Adv.(M&erBAD} 19,1972 02) f) o' MsC 52 Co Odzlstso t

1.1 syd Bz dd3j dzdes fted dMytsdz L so Odedd WismW ste]
mMeh imMsokjl ftddydf dOd: doOw otL @dtsy detsfls H
L WW i ¢ Islgde des@ED? (1 B)O@®¢ d J mMikh j Mlse 28 Is 0
L dzj Clstetsdzs dzd dzj My j delsde” d3 BOLj tcd OdZzOdBZ dzO s
dtedHI)w (d § dtPlsdegdzfr Clstster n ISOCYJ Isdtsted Isdnr
100% odzzlstcj dzdzj 2 C o OdfBtse PlzdzOW W j CIsd o desmisd ?

2. [ sy des dzd ML OERBH i etzlj etso Odgd j i3 0 € OyJ Mls
L dzj Slstetsdz dQzd dzd fpyd delsdz" = BOIsj ted Odzso dzO tsfi) dzt
(2 B PldacziOH dztsy dIsj 3 stsH2Z B@dzdf@s dzlz y j dzd v .

3. sOC o sMmdeso dz' § t6teOdzed yj ded W j €26 d » GgDAsize ©
2B Odefz@®@y dzts dzd HBBdIs! Mw ji ko j dzd ypPdEdPw j o
gL 3 dzgj dgd™w Bh j2 Mstckz@RIskEPddd MsmMisOs © Mt

4. VtojHdzs)y dlIsj dBOIjtedOdzr, SCwlstster | dBsekzls L OdJ
ZOMmisswh jj otej 3w i 3 tzyttfpiis®ddr dzdziz@ HT@E (B d 1B &P dz(zO
SOCK?2 bjrndsdtsedyjMSs2 Ms@H@PdMsts f 5L 9 ts5dzd

5.1 syj diPEDpdzj sBrtsHdBs dhf sdz L tso Ols Is s dzfdd J ,
B OdrdzO

sOtelsddz¢ © dL BEHENMNjEe (Wlsts MO2I0O0 U
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ltesdmMéd dzj o dzd 3OIsj dz! dzse s MlskHj dzgsO (2007, Mmisk
1 @dze dzd iy ¢ :8 G
A graduate student attempted to prepare highly luminescent CdSe nanoparticles. He heate

TOPO and dissolved the required amount of trioctylphosphine and dimethylcadmium in it but
accidentally added trioctylphosphine sulfide instead of trioctylphosphieeidelas the source

of selenium. After nanoparticles grew to approximately 2 nm in diameter, he noticed the mistake
and immediately stopped the reaction. In attempt to save the experiment he redispersed th
nanoparticles in TOPO, added trioctylphosphinkersde, and continued heating the reaction
mixture. After nanoparticles grew to approximately 4 nm in diameter, he stopped the synthesis
and attempted to measure the quantum yield of their luminescence; however, no luminescenc
has been detected.4 poins)

1. How the student stopped the reactions?

2. Why luminescence has not been observed for nanoparticles grown by the student?

3.1 f you were the studentos advisor, wh a
luminescent nanoparticles with high quantum yield ftbenanoparticles he has already
made?

4. How would you covalently attach a protein molecule to the latter nanoparticles? Describe

steps of the attachment and give a brief rationale for each of the steps.

10 tekmMmEtsdy wiLr €j:

dlskHjdzls fsifrilsOdznvw sd ey ¢c sisHE s Msds@del® Cd Se
dzs d3sd dzj My dzydd. [ dz dzO cWey iitwTD R @e )( ¢ & tc dstOIMisd dz tc
Csdzdyd Mlsots bLiedsSIsddzt sM¥ddz0 d HJABIIsd dz¢ OH BB W
mMzdz? WdH stedtsClIlsd dz¥ s d dz© o i3d Mis @ tsfdedzy dsdtsHe@s

Odts yOMmisdyr or tetsmdzd His ~ 2 dads 9 HJOMB] stey ,

dzj &5 H dzj dedets ©MlsOdeso dls! tj OSyds. | fgofrisCj L
BOdsyOMisdyr o TOPO, HsBOaddz dgO i figjsdkj dztf @
e &Y sMY¥ ddz0 d Mt MfsSs2ds? Moo jfls! & fosH
l sfidzj ke, COC¢ dOdsyOfksdy' Hstsfdd HE -~ 4
MddzasjL d §sfrlsOdnY dLdEjtdls' CoOdbsssar?2 of of
sty &. s ty@xh jagzzemtsy Odzj ded s,  dz8 i3 dzj MyJ deydw

slsfkzlsmss o OkO.
l. sOCtss BIrOddL B3 Wstedzdtetso Odedw CoOdzlstsor n
(5B Odgdzts o

210 Mudb yies dOBd* HOJIsMY dz¢ dY daj Grpdeseyd ™ o
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aos oW

. s 06 Miskhj dals oy iPE Qo dd sf @z j Bz s 52 &P @O

I sy sz k2 §fsdzzyd dzdz’ » dzOdesyOMmisd(f§ B OddshE o
vyIlsts BT lr fsmMse jIstse Odrdp ¢ 1 Is W Hsjddlzlayte],Is + y Isis 3 d
ZOdets yOMmlsdyr M or MsCdd3 C o Odzlsts® ' dzdzo tzd tizis 5 B
Ylstser dmf cOo d Is mMdlskzOyds d ftdzkzydls:! L O
(5B Odzdzts 9 )

SOC MWy dets B dzts B' Ctso Odzj dzlsdets ftcdowiL @ls' ¢
BOtS jteOd3 (B wihdzedIlsy SCBteslsCts Mmdsodz § Mls
(5B Odgdzts o

[ 8 B3d dzj ) Ul je Gro dfelss dditsy j dzdz’ = S o Odzlstsor R Istsyj ¢ f
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1 JesdkOdzd™Y (2008, hCwsd ddCd, ©OL &g ds 0)
1 Jesl swidgmiE2hlsots HdMY jehmdr 7 kO] td Odzse Ot
CdzsOCl] M oSLHEOIGE, §tyfj disse, H OEIOYHdssy |9 e
Lo jMisdr 2 hSsd dg 2 & Is) .
1. s0¢ fodkydls' §dt2sWechadds ¥ j dzj L 572
2.1 BYj Bz Gt @dJeOireeds?
3.vybts SBLOLEZjMY ftod jc 6 @NEORH0 o ©OL dd
4. vylsts kOS] o migdd Hoogds smdls §tod S5 oy
orHjttydoOdedd Tted?@B lsisPdizd & j OISkt
5. 1H) &sckl dmMisd Lss Ol! MY &GO dadds d& @ dzdzD dzts

RMEC ter

21



] O ddizsotsj BEedzedots (2008, hCwsdr dzdSd, teOL di3d dzs
J fmd3d Mm! o SH St tsH @O Ms HOp ) dzts tifeH Sfge d € B d3dzO Is dzts 2
Bl jdi3z), odzj Mdzd OMBJ Mls M dzOdtyOmisd yodd  dzOlIs
1.1 syjde mMdsj M oBHBSBHO d CdMAzstttsHO dzOL '™ o (
MoOkO fts MiBd dad oL tor 9 Ojzkeif2? o @dpdz® ts B3AzO Is dzts 2

2. 0Cts90 tsdz?  &zOIsd( BehdaddOsd §ftetsyd Mg ?
3. s0C¢tsor wmdseoder §j MIsOHdd toj OS¢ ydd oL Od &3sH §
OCOHJBIE 1.1 . 4d d@gj dzls @ f sz y@ dz s\ peEmtodzj o )€ |
B nOdzd L &3 BN dls dL d3j dedls! v, jMdd wjOCyds*

(18 O)yizdz

4. s 0¢ ftsdzzydIls: sO¢ts§ ¢1f OB drdzts a ®©] O ded D s et
mMf stss.

5. yIsts BEHJ]Is, d Mdzd ¢ dzOlsddzlz L Od3j ded Is ! &z O
(2B O@zdz

Rd&zdz¢ MistcOydvw (ftotsmists oL tcr o)
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sjtejBtets d cOdzsejdzr (2008, hCwmdz degdSd, tOL d&3d d

vyiIssB" 9 ftOLHdAdSd tOL e dzOls! B dZOCO dzOH Mistsc

[sMCor dOftwQodwjls MOBsdilsr, tOMmfr d&zOs h dj oiBqd ¢

ZO Ctlsster n CdeH j deglMdekze Ismw COf dzd HEYHW. . .

1. IsLBBsy jdz dzd OS2 X j  WWEEtsd ifldc@dzdedfn] k- s
Mdtc] HaIc OB Pz@O s T BkHEl tMtej dzdzsMmisd € tsdzH §
f simdzj Hdzj 8 MeddzdnddQ ?

2. 1ted 1 SMftsLdydd MmMejlkykzemlseodlsj dz' desects Mmdzts
O tcdMisOdzdzr Mmjtej BteO ( MCtst d&fisg Kl dBiOxEAO % | d
31 ByYj @3z e dHtesn ddzetsdz f tesW o(2zv jBlSp afdzBLESO Y g o3ts BdsK
CLOBIHAdIsjd é? s0Cdd ftd {Istd -Afdedsddni~istHd
ftesyd@mns Pddzo

ltcd dzOcGtcjoOdedd i fisppdH® fBjlifpwOlskztcr BEBOGWwsme s

dzj &3 wOLEZYfstcWHBYdo Ojlsmw HBO dL CtodflsOdzdzd yJ

dL d3j dg¥ j sfqw L destesy dw Mmdmlsj o3 .

4, s OCOY dL fYtsHtejh jlssC (1tc@)khsjtcdsr tsdid dOdz'ts nly 7
dMmisj(@" B Piz@ OCdd3 §sMdzj Hiflsedw dz o o Blpdash
(W EdS ydtsdzOdz: dz" ) Mo s2 Mise gsHdHO MmMjtej BTt
(18 O)yizdz

5, RLABBj dgW Isiqw  dzd Isj 3 j ttOlsktcO® t0OL 2§ stcW H sy dad "
otsL! g B3 dzOdes € tod fls Odzdzd yJ MS d2 d 6+ deH® digdg@c j B
6. RL 3 dgv Isfpw dzd Moets2Mlkso® dsHdHO MmjtejBtcO
ZOdes C tod Mls Odzdzd yj MS d2 ¢ Mde Biészld vdzOd dzch O€
sOCd) SthiftsL dls@ds QizdzOls j ted Odz' ?
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[ B dZOC O

sedmlsOddduj MSOY ©jhjlsCO dsHdHO T,
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