12087CH09

TG Uoheh oh 3199 oh 1% 39—

STHEHASI AT o T o fagia &1
SATTYRONST oF Hew i W Wohl;
= I e Wy 3, fare,
SRRV G, THCINEH F Baifesh
S TRl T e S Heh;
STHEEASH AfTeh! 1 T8 Tgia o e
GTHW;

Thohseh! SUGREAISH ARl % g 9 T
forg Teh;

IUHEHASE AfER § fafe= geR #i
TEEIF@ST i gl w TR
Harsrehar 3Te qen ferear & fagial o
YR W SYEEEASH M | eem
1 Wehid 1 HHHA Hohl;

fr e & SuTEHasH AT o wed
I ST ! THA TR

9.1 STABAENTE

2drewt 26t
aerR 2ot Rl

Teheh

:

\J

: > 2\ . N =
S LR (o X1 6 S 1 et | R 34

“SuHEEErST ifih T TS T e TS (AT adT
Taratien SEr % TR WY &7

T T8 o Theh H B S1eAd fwan foR WoRHwl gl St wem
¥ Heper difiter st §, fSFH o1g WA ST HomeE stee
ST ST W ol %1 HeddeH #) uResg @d &1 S
i SsEet ¥ U8 A SuugEae difith wEed ¢
SUHEHANT ARl F1 WEF STYAF STHER WA F Th
eyl ud AUl &5 ¥ THEfR e U e G
& YR 3 Sfaeh qoli o Sfte seehi § g AMTR] i HrEigomed
FT T TN ITAS HIEE T FARIEa, Fareiifer qen faerfm
B,, S BRI, STRRA 9o hidlee o STHEHAST A §
fafay erqend worsl, STEfieh Saeh! qen dvaifie stfuehtei o
3IUGEGASH AMhT 1 START Bl 81 SgYAeIa, Fe-TTE g1 Sioe
WA o ff SugEEdrsE Al o 3Fe STAnT B

oo fem daifieh iehs o (1866-1919) o SUHEEASH
AfiTehl w1 TETST o Foy § o709 fa=r yfaaied few) s=i
I IUHEEASH AfiTeh 1T AU I7eh1 TA9ITarT =[arg Wel ek
qifder qe1 TEETS HEER 1 WHRA WA qehhl gRl
st fRam o R 3 uig o % fau urafhes wEiSteRdr
( primary valence ) 72 fgdiger WIS ( secondary
valence ) %! ¥NUN ufquifed kil fgafht Afier <9 CrCl,,
CoCl, I PACl, ¥ ¥1g & i Wfieh FaASehdl hasl: 3, 2
Tl 2 2| wEwee (1) FANEE o M & @9 oq fafa=
Afienl o o€ 9@ T T WEEE a9 W ges faen o faeer
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Teee faerm fusa ¥ SeM W 8 FAREeS 3F AgCl & &9 | sfaaifud

B S © qe % faee § € ® W[ 2

| Hid CoCl,.6NH, (i) 3 Hie AgCl I T
| Hid CoCl,.5NH, [fieeifed ()] 2 Hiet AgCl 3l 2
| Hid CoCl,. 4NH,, (81) | e AgCl @ 2l
| Hid CoCl,. 4NH,, () | e AgCl @ 2l

SR Yeruli g 37 ARl ok foremi o wrershdr Ao o qRomE 6 e
foigetl o SR W GH=En S Tehal 2 (i) eafaferan it srafyr & et e
B: T (FANEES ST A1 STHFAT 0] Al i) Hiaee Ao | 8 gL AN
ST qem (i) TR w1 WROt 9.1 H @i eER g feer s, fod
TEhSH H T A H Thel " @ S stfufgen w1 ufifrefaal o
fomfsa =8t il ok 3 o1g TP § WY Je WHel % 9@ @l fgdaeh
GarSteRa A9 ;37 Wil Sl o g i fgdiush Saisehar 9 2

AU 9.1 - Shienee (I ) FANGS- AT Hhpell ohl FHhTOT

@
e
Hreretifed

G
ST

A foae 284

T A ey
[Co(NH,) J**3CI" 1:3 faga sraerea
[CoCI(NH,)]*2CI 12 for@ erTere
[CoCL,(NH,),]*Cl" | 1:1 forp eroerea
[CoCL,(NH,),]*Cl" 1:1 foregd efaega

I8 o 3 arg © TR grelt 9.1 # sifam < Aifenl & gergudt 9,
CoCl,4NH,, ¥9H ¥, W o fo=1 €1 T8 Aifh g9e@d (isomers)
FEA &1 IR F 1898 W SUHEHANS Aifiehl ot Tagia weqa fan 59
fgid &1 qea Sfquroe Frefafead ©—
1. SYHEHANH AfThl § «1qu < FehR sl HaSTohad g9l €~ Wt
GRIREGIRE

2. Wi AT W T 9 SR B § qel RO ST
g Hqe Bl B

3. Tooes GASRAIT M-I Bt €1 3 S STuEt s1edT U
AT R G el &1 fgdiueh wANSeha SUEmEEASH HEA
(Coordination number) @ s{R Bl & A1 $9eh1 AM frdt ©rg
o foru amr=a: fHfvea e 2

4. g ¥ fadiaen SASehal 9 STEfd EF S fafv= SuHeqdsT §&
o EY facpeom o fafdre w9 9 orafer wd 2

YR R | 59 THR 1 fEepeer Hoensii wl qua" SEwetsh
(Coordination polyhedra) %&d & Tehia® ¥ forel forefis Heper qon

TeehIS3sh o ded for@ 31aH, ufd 3@ (Counter ions) FEal &
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3= e off erfuemon & fof dohmor qol o gHad AfTel ¥ gmEe:
ATHARA, TVRRI o o HEAAl SAHE qE Sl €1 3@ WK,
[Co(NH,)]”", [CoCI(NH,) J** 7 [CoCL,(NH,),]" = Senfaf sTesherh
&, ek [Ni(CO),] 99 [PtCl,]” ohawl: Sqohcihd qel =@ gaaet 2|

SEE0r 9.1 Sl faaat | forn e fefafad Jeami & emeR R frefated it § ogst s
fgdiioreh Garstehdl Saasul
(i) PdCl,-4NH,
(i) NiCl,-6H,0
(i) PtCl,-2HCI

(iv) CoCl,-4NH,
(v) PtCl,-2NH,

S = O NN

ga () fedigw gaSewar 4 (i) Tgdioer Hawerar 6
(iii) Tgdoer daerar 6 (iv) Tgdioer Hamerar 6
v) fedigs gaSewar 4

fg otaur agr Gt ®
fg oeor qen Hepet <Al € < A TEE SAferen Tt AifiteRl o wEHeR
39 (stoichiometric ratio) ¥ Wf3d gH @ ad €1 qenfy 3 f= € =it
fg o1 SR shemze, KC1.MgClL,.6H,0; R @@, FeSO,.(NH, ), SO,.6H,0;
qierd, freshdt, KAI(SO,),.12H,0 3 S | qUiEd § |HR0 S |
fgaif 81 S ®, W K,[Fe(CN) ] ® Ul [Fe(CN) " Hpar 3,
Fe’" den CN™ @i o femifer et gram
9.2 SURERRENGET () SUGeddS Hwl a1 §6=d G« ( Coordination Entity )
O W%maw.wﬁﬁ@@mmﬁmwﬁwaw
o 370] TRt U SUEEEArSH Tl k1 fior i €1 Semeonsd, [CoCl,(NH,,) 4]
EUA PF ST A E o FAee S A SR s qen 9 e

T ¥ foRT 1 8T ST €, [Ni(CO),), [PtCL(NH,),], [Fe(CN) ",
N [Co(NH,)*" =% |
qRANE 2eE .
ey (@) e TTHIL,/3TEA
q . TRl STTREASH T §, WHY/SA S U Ffiv=d 9@ | o= T/ 9el
qRA™E T T Fifyad it srawen ¥ uRes w2, FE TWH] SHe PN Sead

21 ST, [NiCL,(H,0),], [CoCI(NH,)]*", @1 [Fe(CN)° & S5
255, STHEEASH AT
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TR HT T TTHY o HIRGH Y91 o TH S W THIE Teresd | 12 figar
1866 H 31| 3I WA 1 TEAA Sy (SHAT) H IR fohan qon @
(feaesRele) ® qof fran ST 3= 1890 H TR o YNemid ¥ $o AgeoH
e TSR AMTehT o TON § T shi HHEEd o SR R T fema|

TR A< B & IgehaRd e T o fagia &l foregd R 30 e o fore wiafa fowan)
TR A fifqer AISEl & SMUR R Gehel ATl o Yoo wd fegdia qon § iR 1 qwiien orad
", R 3 & vEelt IR I SUHeGAS ARl T gaor suihdr w1 @iet il 29 99 KT SH H & A

1895 H SgR@ o foF1%ch Bladehel H WHER &1 T | eHE IR Th THEE ao Ramemsh 4
I SUCfeEl o SUHegars ATt o fagia %1 faswm dfmfaa 21 78 wRadasr fagra, e
T A AL e STUSH o e STaE W A Sl erdl €, YU, sheet i oY i 3fafd (1890
¥ 1893) H Hfadid fRam oTa1 oW Sfed 314 3197 9 fo=ml &1 s1fige & & fau smewas
TENRTeR FHA T Tl H S (ohdll I 9gel R e o 5% TvE &l ggeral
ITHEEasH f9gd W fohT T wE & faw 1913 # Fed AR 9T g3l

CH,COO
/ 2
CH,C—N
’ “\CH,CO0"
CH,COO
CH,C—N__
“NCH,CO0"

e foam 286

WHITY AR HHA: Nio, Co @2l Fe' ', €1 3 hsld TAv[aH/TrT o ofgd
3T o el S €l

() forrs
SYEEHASH Al § Hald THVYARE § IRag A& 31ean 9] ferre wgan
1 3 T ST B Wehd © S CI, B T ¥ Hehd € S H,O a1 NH,
I 317 & Wehd § S H,NCH,CH,NH, a1 N(CH,CH,NH,)., 31/ 837
off B Thd T S8 WA

S T ferTee, o1g 31 ¥ T I TWH] 51 9Ras B €, 99 Cl, H,0
I NH,, @ feie Ushad¥ (unidentate ) FEam ¢ v ferre I
T R R & FehdT ©, S H,NCH,CH,NH,, (T8H-1, 2-SEUHA)
el C,0,” (ATHeie) , i T famre fyaay ok v/ wh fore o ok <
] Sufeerd @, S fF N(CH,CH,NH,), ® &, @ fere agaay sheard
B ereliTertrey wEee i (EDTA” ) T W@l weEq (hexadentate)
e 21 718 31 eeieH qe TR S TRAET R U sheld ¥1g S
IS Hehdl 2l

e Tk feRq e SEEqY forre 1o < A1 AfHeh <l ST R SN
T U T € U A U AEeE o T e §, @ 98 @ (chelate)
ferTe Feam €1 T SuFa Tel ®1 e e #i gquar a1 Sf=fad
(denticity) Fgard g1 T Hpal, sieie W (chelate complexes)
FEA € T I T TP & ThsR forre g Gl 9 sifuss womdt g
g fare, e < =1 g we) B ©, SR SuHR ASH W s U i
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i Teh 9N ol § d SU SHIASA el (IHEA fevre ) wed €1 U9 ferre

0

e

M<_N§o % IR € -NO, T SCN_ 3| NO, 3T hell Hg WIS & o
TN Al TEIeH g e A gRI HAfS 8 Tehdl 81 36l YRR, SCN 315

Ty el g WAY] R GaAfSd € Wbl 2l

MEfee-0 (%) SUEEEASE & ( Coordination Number )

M <— SCN Teh Hepel H H1q S i STHEHASH G&N (CN) 389 efed ferrei o 3
B Elee A1 WAL 1 H@ o SR Bl 2, S Ee erg 31 9 e el
M<—NCS SN, Wepe S, [PtCl” 9o [Ni(NH,),]*", ® Pt o Ni &
SR STHEHANH & HUY: 6 T 4 T T URR G I, [Fe(C,0,)41°

3R [Co(en) ™", ® Fe 3R Co I &1 wo=a ¥&A 6 T Fifh C,0% Tl
en, (T-12-TRUHA) f@aq fare €

el 78 S o1 STavas € T Sl WHyse # SudeHasH geE
A THYSTEA qe0 fere o 7 a7 ohad o (famn) oTeel &t 9@ &
MR W & Fifa 1 St 21 Ak fae qon i wAmyRTR o Hed
n (W) eTeY I § a3 A e S
(=) 9999 "Ed ( Coordination Sphere )
HEE Y A W WS ferrel ®i e wies | for@n S @ qun 4 @
et Wu=™ HeA (coordination sphere) Feaid €| SEAHE T8 T&

HISh & aed T S # dun 3 ufaered eend €1 Seewnd, e
K,[Fe(CN) ], ® [Fe(CN)," @< Hed ¢ o1 K~ 9fq 115 2|

(®) WHag sgheis ( Coordination Polyhedron )

A WA A ° e 8 folis TRAVET i fepee =@en (spacial
arrangement) %! GA-F SgHeih Had B| TTH STCHeTh A, T GHIAE qel
TqRARIE & 21 S, [Co(NH,) " e®a®™ ¢, [Ni(CO),]
SVEAH € a9l [PtCl,]” ot Taaeta €1 o 9.1 § fafi= gHeaa sgharehi

1 STkl g T )
T T i T
LI,,' \\\L L L " L///,' “\\\\ L
' M"\ M \M/ r—m M\
FEHARTY AT Tt Foe ot fadfaet T fadfiret

fer 9.1— Al qu=g agwcrhl #1 STHlaal-M 519 WAy SET %1 o L THRqR forTe 1 Jafdfa &ar &1

(1) hefiT UTHIU] Y TeRAISRTuT G

T TPl | Shsid WA ¥ 2 At ferreef Bl afk ek Wi o Teiee g
gfgd g1 faran S @t T TRA] R Iufkerd STee 1 ST S &
FEd B SFHHT T hi STHEHASH Tl o 0 o Shg WA ok Hohd

257 ITTEEANST AT
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FIe— T7 2004 7 IUPAC 7
ST 1 & 1 forret
I T 3 SR T

A AR, ST F
SR T TET

9.3.2 Udhchdahld
SR EAN
Hifient
ATHERTTT

WA foam 288

o WY ISk H I 3k 9 S €1 $qened, [Cu(CN),]” H FIR
1 SAfeRdTeRTuT 31k +1 ¢ e 38 Ccu(1) feran s 2

(31) THIAAeeh agT geleiied Gkl ( Homoleptic and Heteroleptic
Complexes )
Gepel S8 g TRATY] ohelet Teh WehR o <11 U8 U el @l €, Sseeond
[Co(NH,),*", Tmicifes Tpa Head &1 Tpa foFm o1g Tam] T o
3ifireh Joh o ST YHE! § 981 B €, 3 [Co(NH,),CL,]", #eifes
Tl FHead &l

ITHEEANSH WA ¥, fora: seemdl W fouR & 99d P 9 A R
ey qe e ek 4 foren o foly ATHetvl 1 9gd Wedd ¢ | SUEEEdrsT
T o G q S A S T E A §AvHeT AT i ER T twise
&gt (ITUPAC) &1 reiaisti | amenia 2l

FifiTeh 1 G 3Tk Hered ¥ FeIferd MR el 1 Ffer qen g9 ®9 9

Wehe i ol Ueh qliehT | Uhohgeh!d SUHREATST Tl H Teh shsldl ©Tq TRAT]

Bl 21 g foea v fefafea feam g 8 8—

(i) HEYUH oheld 9] foran S 2|

(ii) deqv=rd ferrei = Siisht auiaren o oha § foran st 81 ferre w1 ferfa
Iqeh TEE W AR =

(iil) wgEq forme o Ul avfaren & %9 o fo@ s &) Henaer ¥ fo@
3 foTie o UM 18R &l A | T@eht JuidTer o6 o H 39! f&fd
i =1 STt 2

(iv) |l SUHBEAST Tl ST Bl A6l 7 2, 3Heh Y3 hl Th [&HRSH
¥ foran s 21 afg fore SguAs & dl, 9 G i wies | foad
g1 Herarer o for@ ferre w1 +ff wies o forad €

(v) Iwag Hea urg aen fereel & I oF e T Al Sl Sl

(vi) e STERgH SUTgaSH G 1 g for ferdlt gfaeme o fored € @
ITHEHAST Tl 1 ST & hisseh o a8l I 3N Telieh (superscript)
o &9 ¥ fomn S € e ed Sy w1 gE iR R sy w1 fug
fered €1 SR, [Co(CN)”, [Cr(H,0)]”, @

(vil) M o 9 1 HUMEH o EY ¥ Gqferd fepan < 2l

SUGEHAST AMThi o ATH AT THHT o THgid o SR T for@ S 2

T YR g o 9N IR S TGl i IgaHH 3ok A IUY Uk Hied

U o T ¥ & gEes R 90 €1 SuHesdsH Afel o Amer §

frefefea f=m e gid 8—

(i) AP 31 HOTEE I H ¥ HiE off STevRE SudeddsH wa |
FEYH YA 1 AW feran S
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M- 78l 78 4 37 T &
foF &7 2004 7 IUPAC
BRI &1 TE srgeidr
& STIUR  WUMANRTT
forret & am & ofq &
-g8l (- ido) J&T &,
37d: FART H FARST
ferad &

Fe— 78l 78 4 3 qT &
1o €T 9 FHUMe S
7t § THR & 4
T & Y @t g
gigen & M = 8

(ii) ShEE Ty APH % W | g4 ferel % AW auiEen % %H § fag
ST &1 (78 ufehan g fore o faada 21)

(iii) SRUTETYT ferel o 9™ o 3fd § — o Ml €, S a1 LFEi
ferrei o 9™ TEf S| FB 3T9ER €, S H,0 % oY ueer NH,, &
fau TafF, CO & fau w@Eia dean NO o fau "Eeifadl 59 3=
SUEEHAN H % ¥ W T e 8 A Rl ek () # foran S @)

(iv) afE ITHEHASH Tl | THh & YHR o o 9 | U& o Ay &
@ ITeh! T WA & fau I 9 ¥ @ TR, E AR IR (TR)
W R S €1 5 ferre & AW ¥ ohifher 9 @ e 99 fag, e,
Tl o7fs g (%) WP B € qen U ferre wies | foe S
1 SeEwnd, [NiCL,(PPh,),] 1 ¥ g

TRFAEaa( TRhHanies ) ke (11)

(v) oEf, FHOTeRa qe IEE STHeHdrsH 9dl H g i Ao
e i UHA 3Rl § hissh | <9 2

(vi) af% Gepel A Teh 9 81 dl O1g o1 9 9l forad € St ded b1 A
Bl 1 SeEXonyd, YEfiE Hepel 3MFH | Co %l whidiee del Pt i
wifeTy Fed 21 A Yoot M T HOMFH @ @l o1 ok A ok o1 |
ST - T2 (ate) TR W €1 SN, Hpe O [ Co(SCN), |-
o Co i a2 H8d B o UIgell o foIT Sk Gepel FOTHl o A4
H g & wfed T 999 B €, SSone, Fe & fow %ie

(vii) SEEA Wepel 1 AW H Hopel ¥R 1 wifd @ for@n s 2

Frfafad SETeTur SUHEHESH ARTehR! Y ATHEHTUT TUTeT T g §—
1. [Cr(NH, ),(H,0 ),]C1, % 7™ frefafaa grm—

BRI (111) FARES

AU el 3P & it | ¢, Sl Ueh M 21 Sish a0l Aren
o SHHHR T fore e fae @ gd for@ S ®1 e gEd e
FANEES I T SAFAT Tped A R +3 A9 €1 =) (< s
& 1 3fe U IIEH B) Hehet 21 W o e qen faret ™
IYTELd SO oF STUR W AT i SR H&A T TN ST ST Fehell
21 39 Seew | qeft fore SeEe o1y € 31d: HifHan 1 SRR
3o oET B S Hepel P W SURed e €, TE 98 + 3 B

2. [Co(H,NCH,CH,NH, ),],(SO,), & W fr=fafea gm-
fTa(Teh-1, 2-SEuH)®ewee (1) Fethe
TleHTU— 39 0] | Gothe Wiaena €, it 7l diF dothe 31eH
et i o arfud €, 37d: Weeh Hepel S W +3 ORI BN 3ok
fafier TIA-1 2-SEUHH Teh S 370] ], 37d: Hepel 3@ § whisee

259, TGN AMTH
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SRE0T 9.2

SRE0T 9.3

1 AT T +3 € el =eu) 98 TRl © T T srtes difien
o T\ H wefl ot oA SR RO i Hen el <eE S

3. [Ag(NH,),][Ag( CN ),] &t 7 Fefearfaa grm—
TRUEHAEeR(1) SRaEess=e(1)

fafafed sTaegasH A o g7 fafae—

(i) AT e (11 ) FaNEs

(i) diefEm STrEeiaresese(1I)

(i) rferEm ZReiateRTg=(1)

(iv) SEFeReied(TeR-1, 2-SBuHA)SHiaree(111)
(v) SgrehmEiteee(0)

(i) [Co(NH,),(H,0)CICL, (iii)) K, AI(C,0,),]  (v) [Ni(CO),]
(ii) K,[Zn(OH),] (iv) [CoCl,(en),]"

frefofiad Sugeddisa AfirR] o [UPAC =4 fafgu—
(i) [Pt(NH,),CI(NO,)] (iii) [CoCl,(en),ICl  (v)Hg[Co(SCN),]
(i) K,[Cr(C,0,)sl (iv) [Co(NH,),(CO,)]CI

(i) eEEHTAReHERS-N-wfeTm (1)

(ii) drefeem TEaticeehde (111)

(iii) SEFANESITH(TIA-1, 2-SEUHA)hieee (I11)FIEE
(iv) U=NEHASEH b Eee (111) FaRES

(v) #RE (1) TAeMERAe-S-Fhaeee (111)

agERT g2at
9.1 Frfafed swewarsH A & ¥ fafae—
(i) IR (1) FaRES
(ii) wefrEm SgmmEfEfae (1)
(iii) fea(Te-1, 2-SRUHA)®IHTE (111) FaRES
(iv) TsifeeRemEize-N-<ifete (11)
(v) SEFIREE(TEA-1, 2-SEuH) @™ (IV) TEee
(vi) STRA(II) ZerEEfede (1)
9.2 TrEfafEd STeedarsH Aifehi & [UPAC ™ fafag—
(1) [Co(NH,)ICl,  (iii) K,[Fe(CN),] (v) K,[PdCI,]
(ii) [Co(NH,),CIICL, (iv) KiFe(C,0,),] (vi) [Pt(NH,),CI(NH,CH,)ICI

W foaam 260
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9.4 STABAENTE
ANPredt i

gaue wHEEd (cis)
CI\Pt _~NH,
HNT cl

fouer g@@E™a  (trans)

far7 9.2—[PNH,),ClL] &
ST FEEIa
(GH9y Tg fagey)

THEEE T < A1 3 Sfien i B € ok TemEfen g3 wHH e € W)y
TRATET T e = gl €1 TArst w1 fae sewensi & SRol ok Th
71 afferes Gifden sreren TEETE o8 A faear gidt @1 SuHedEeH AifeR o
T TIE YR HI GEEIEAE F6 S H ¥ IAF I GH: gfadiferd feman S
Tehal 21

1, Tafaw wura=Ear

() A FHIE=E (@) YA FHEFE
2. GlEFTHG QUEEIEAr
() duAT gHEFEd (1) A GHEIE

(@) ITHEEISH HEFad (%) foc@easH aeged
forferdter THEEel o TEEE T o TEES e T0HE € © WY ST
feoh- T gt f9=1 eidt € WEEEs gaeEdl § erey e g €1 s
el F1 auie fomR 9 A9 R S @ R

TH TR 1 HEEIE Blelee Hepell W WE St @ T ferrel -t fu=
S ST G97d B Fehdl 1 39 YR oh 8K oh YHE SSE 4 9 6
STHEGANH F& 91l Wpell ¥ W S 1 [MX,L,] gF (X 9 L THER
forre €) o ol wHael Hepel ® &1 X o @HUe (cis) HHEEE | qH-
I wd € 1o fauar (trans) TAEEd ® th-g@ & fauda @ fo= 9.2
o gwitan e )

MABXL (S& A, B, X, L T ferrs ®) T arel g@d 9hR & o
AT Fopel oF I FHEEE BiM— 3 GHUST a1 T fauey| 379 S9! ST
T T FAE H Gehd &1 39 YR i GHEFEA] Tqhe i At o Hod
T ¥ WY [MX,L,] 3 o6t sTher i depedl o, ol <) ferre X gt
o wuue = fauer &f; tm oreer w9d ® (fow 9.3))

+ +
Cl Cl
NH, NH,

N A

Co Co
NH3/| SNH, NH, /| "SNH,
NH, Cl
gHU  gHEIS fouer gaEEa

fa7 9.3— [Co(NH,) ,CL]* & Sadiy aHraad (gH9s Ta faqe)

TH TR 1 FHEES 39 Tpall § ot WE St © et 37 [MX,(L-L),]
i & den f5 fae@R foe L-L &9 €1 semeeoned, [NH,CH,CH,NH, (en)]
o (fad 9.4)1

[Ma,b | TR o STeherah I3 STesarst 6l 3 [Co(NH;)(NO,),] #
T 372 YR 1 ST Foe@ad 9% <t 81 4% T & ferre o = fhead
Il TRHT] STCHsh 1 Heteh o Al W f¥erd B df wetahtd [facial, (fac)]

264, ITEEGHSH ATH
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HHTEFE U B B | A(E 3 i <1 W] STehersh o Yadd W e e dl
@ity [meridional (mer )] THTEEET 91w i 21 (Fo51 9.5) 1

Cl cl cl . NH, NH,

Nl |/ | 0, _NH, HN_ | _no,
°n Co eg\ Co /\e n OZNRT O\NH3 OQN/ Cio\ NO,
L\ VAW, Yo, N

€en Eaccap) (fac) W (mer)
T qEETd fouer goEEE THEEa THTES
farF 9.4— [CoCly(en),] & SHAE FHIETS e 9.5— Co(NH,),(NO,),] & Weihiq
(GH9er Tq fager) (fac) @1 I@¥TE (mer) THEIE!

SEE01 9.4 d ITTRAR Gt Y g f9=1 YRR o THER forTe i o1g o | S w,
St SRTEFedr =i e 3w ?

g6l TSR g Hepdl SATHATT THISFe T 181 J¥0id, Rifch S99 ehald &g T ¥ S[e
Th forrel w1 wmey feofaal e o wh S gk 2

9.4.2 AUl HUEIEAT YU FHEEE TH-GE o A0 fdafae e € R we-am W sremifud @
fopen S Henall 3% Ufdfsie T =1 TR (enantiomers) 8d €1 317
A APH S Th-TH W AANG T8l fhT S §hd, 1A (chiral)
FEA ¢ I T -0 Yok (d) IR TEEA (1) FEA ©, TS W
o X fAeR ear ® &6 3 gaumrdt (polarimeter) ® Touaer yfed it 1
form fewm o sl oed € (d <€ W& =fvla o € qen | 9 @) | FoRIin
FHEEE W w9 G fgE@ e g W Heopell § U S @
(fe 9.6)1 [PtCL,(en),]*" o WM SYHEHASHh Tqe § choel THYH &
WehTT¥Teh THree g9 ® (fast 9.7)1

—\ 3+
en : on 3+
faT 9.6— [Co(er), ] & a0 2N /) : k}

| coZ on

gaEgd (d dgr 1) en Co !
en en)
Bk CcHRUED Tqu ElEieni

2+ 2+
| 5 cl |

Cl : al
farg 9.7— &H9&, [Pt Cl, (en),|** & e/\llt/ ; N | /\

n ' Pt
gau gHrEad (d a9 1) \/ L\ (/) \/
Zfaor yamr ol en oy

WA faaH 262
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3REE0T 9.5

SRE0T 9.6

[Fe(NH,),(CN),|” 3 i SHE@al i HEmm 31t

NH, | - NH, -

NC\Pl‘e/NH3 NC\Fle/CN
~N

ne | Den ne” | Den
CN NH,

gHUe  gHEIS fouer gaEEa

frefafed 1 STdegas ot § @ SF-91 HTeld (YFu guid) 22
(F) |Ha& -[CrCl,(ox),]>
(@) fauer -[CrCl,(ox),I*

F T ITTEEASH H 7 YR § YSRid H o1 Tt § —

k? e /\| /—_\\

(%) "AUY [CrCl,(ox),]* (@) fauer [CrCl,(ox),]*
T A H ¥ (F) FHIE- [CrCl,(ox), > HEI (e i) 2l

9.4.3 SYAr TUEIGAT SUIEA! G Jo SUHEEArST Al | e gHeded ¢ Sl 1 39 FhR

9.4.4 ITEETHAST

9.4.5 3ATIAT

FT GUEFSA 1 T T S0 e— AEEEAE fae, NCS, I bl T
ferre AEeeM g) oTg § Sfad 8 X M-NCS a1 9ol gR afvd g
M-SCN @1 & SR 3 [Co(NH,),(NO,)ICL,, ¥Fd ¥ T8 JHR
FEER i Wie 1| Hoped, fSTEd Ag2ze fovre s o 5] (-ONO) 1]
Y eI TEdl ©, el T 1 gl & den food e forre st (-NO,) &
SN U ¥ Yedl §, 9el 7 w1 e g

forelt Topar o Sufked fa= uigetl ol ¥FEfe Td ko Squeddars |
o He el o SAquufied™ ¥ TH YR 1 GHEFE 39 el ¢ Hepel
[Co(NH,)4][Cr(CN),] T8 Tk 331X ¢, e NH,, fefre Co®” @ sifera
g 91 CN” ferre Cr’" 1 39 STHEEASH HEad [Cr(NH,)[[Co(CN) |
¥, NH, fare Ccr’” @ ¥ & 9o N~ fare Co”" ¥

o fFdt e § 31 wfdemer W U gfad fare @ o fedt forrs
1 it ot Teh IR feoreenfuyq fore wiaemam == @eh, af 39 WK i
THEFEA 3= Bt 81 Wl [Co(NH,)4(SO,)IBr 1 [Co(NH,) BrlSO,
S FHIEFEAT & SR 2

263, ITEEEASH ATH
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9.4.6 TaemasRaSA

S Sl focEs oF 9 W YgHd ST @l 39 YRR Hi GHEHEdl ‘BTEEe
TUEIEAT’ FEAdl 21 98 ST GHEFad o T0H ¢ faaresaisr gaese)

HHTTIIAT
o oherel 5o SR Bl @ TR U gmEEe o foerae 1) ung o 9 ferre
& &9 4 e dfud war € 90 g guEEd H faomEed o) dehd &
e Soreh o Uod ®9 § foemE ®al 81 39 YR 1 Th I e—
TFEE [Cr(H,0) ICl, (ST den z@a1 foamaswdisH gaeEEd
[Cr(H,0).CIICL,-H,0 (-7 |
aqERT g2a
9.3 ffafed Fgal g7 TERIA THEFadl H1 YHR Jqast qef 39 FHeel i S JHEul
@ KI[Cr(H,0),(C,0,),] @  [Co(en),ICl,
(iii) [Co(NH,),(NO,)](NO,), (i)  [Pt(NH,)(H,0)CL)]

9.4 THEH! FHM G & [Co(NH,),ClISO, T [Co(NH,)(SO,)IC] & THEa B

9.5 SAABAENTET
ANBreet #
SEEET

9.5.1 WIISThdT ITT&el
Tagia

SUGEHAST ARt o 3TeET i Fopfa 1 9uiq gagem s+R 3 fhar o1 wy
75 fagia 7 TR To 1 SW el ] el

(i) *0 Fo & qdl ° STEeHasH A = 1 fafere o1 aen s 22
(ii) SUHEEASH AfiTehi o sl o feenerss 0 i 7Y S 22

(iii) 0 SUGEHAH AfTRl o fafyre gawE qen gau sgoiw o 9

S &2

SUGEHASH ARl § A H1 Yopfa & GHeH & fou ems v f{u
T Fe HeArSeRal 3T fagid (VBT), forea & fagid (CFT), foare &=
fagid (LFT), snfvaes ek fagid (MOT) | 9 7@l shad VBT @@ CFT
o Wi foee=d W g ST 2 ohfsd

T f951d o AR, ferrel o6 g9 # &g WAy 3T 319 (n-1)d, ns, np
#UEl ns, np, nd HEH! H ST RO & o€ T gehar & Forw@ fafe=
SHITAfGE] SIH STCheh 4, Sqhehd, o FHdel TS o THeRe] hHefh SUeTe
g TR (UROT 9.2)1 ¥ Tk ek 39 fore werehl o W Afqeard #3d
il 3T9 ST I ST o foie 3 M W 2 g e S g v
fopan T 7

WRUT 9.2— HThl hi HET qAT GHUN & YRR

e

AN &N »n A~ b

WA foae 264

HHUT AT UhR HRa Herhl o1 3meRmiE faawer
sp® TR
dsp? o gl
spid Freproftar fftfire)
spPd? STEHAHA
sp? STEHAHA

2022-23



ISRl 3EY f9g1d oF ¥R W Ughdl oh gasid FaeR § HHHa:
THeRT SAMHG 1 STTAM S S Fehal 2|

Ak A STeHAR Tl [Co(NH,),]” , Hieiee ST +3 Siierdisho
e | § qeN THeRT oI fae 3d° §1 SEeh! WUl Al T YRR

o
Co” 3T & e+ S0 R A A B
3d 4s 4p
Co™% d’sp’ 1ty
G HeTh 3d Fop
[Co(NH,) ™ LT LT LT Ty
(TaReh etk a THT]TY ) 3
b ) 3d T: NH, 103 ¥ o ©: gels I

T: NH,, [ § Toish 1 T Soiee o B: Hohid hEeh H €I T80
FIA ¢ TH ThR ool i SAMH STEHeHF © ad e Sl i
Fufefa & wRU I8 YfagasE ©1 39 Ggd & fEi &% fou gwwr §
AR d F&F (3d) F99 89 ¥, GFd, [Co(NH,) " Tiafieh heieh
HFA (inner orbital complex) 1 71 U=rshul €&l (low spin complex)
I YeIehUT JfUa Wbl (spin paired complex) Feelidl g1 TG4
TEHARTT FFd, [CoF,]” HH (sp°d’) & fAw a1 Ferh (4d ) TIH
Fd B1 THIfW 98 oM@ &k (outer orbital) a1 I=& Wershul (high
spin) a1 WeIGRUT Ha Wl (spin free complex) HEaldl €1 T8 FhR—

co*smm s e (TP |11

3d 4s 4p 4d
Co™ ok d’sp’
S 02 T N .

3d sp’d’ |ehul 4d
[CoF,]™ DR O R T T T
(A EF@ e 3d B: F oo § B: 3o Jd 4d

FIqShCTh T Hhall | Teh s T T p Hefeh oh ool § R FHIed helh
o € il TgehesE w9 9 sifufanfad g 1 9 [NiCl,]” o fon e guter
T B TRl el +2 SATRAehT TN W € U I 1 geleRiieh T
3d’ | THH! HH A H I B W oz F <t w2

Yk Cl ST Ueh Soigei el S il B ] S gl bt
Sufearfd & wRO AR SEgIRE ¥ T UER, [Ni(CO),] T Sefafd
TR T TRy Hfageshia 7, Fifen fohet S StferdieRtor staren o § qen gy
TTferd gt et €

265, STTEEAS AMNTH
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9.5.2 IUHGHASH
Aiftrent o

EECiRER

WA foH 266

Ni** s & e P 1
3d 4s 4p
2+ 3
Ni Tﬁg NIEIE
3d sp’ g
. 2-
INICLI™ NIEIE e ifrefry
(S=4 WEh HHTA)

3d 4 CI ¥ gl o =R 7T

i Tl HFe H dsp” FHRT A ST €1 [Ni(CN),]Y THR ThH
I B F&l Trohel +2 Sierdienor sraeen § ® qU THE goreieh Ty
3d 21 3EH G0 A e B

N o & wem (ML) ] 1
3d 4s 4p
Ni" % dsp ity
e 3d dsp’ G 4p
[:jfmz | e e
( 5 3d ACN w9l @ ur 4p
TAHRAl & =R g

Toieh Hehd heleh Teh WIIAISS A ¥ Ueh goiee el Wi &hidl 2
(AT SRl 1 U oF Rl Hepel Uiageshid ¢ 7€ & &9 |
& S A ¢ Toh Gehila sherehl o1 ardfersh 3T el 81 oread o, Hehdol
TSR] URATY] heTehl o AT el 1 Tk TUdd IiEmer 2l

ITGEHAH AfTH % gahia Mol w1 W9 gawE Y9 (magnetic
susceptibility) WA gRI feman <1 Tehar 21 38eh UROTHET b1 STANT Tepal |
MG SOl 1 @A qUl GLEIST i SR o fou fehan ST "ehan 2

T GoRHU SOt ok eqel o SUGEHANSH ARl ok FehT kel
eI 31e7 $w Sifecrdn Suidar 21 «1g 31 o forg foh d et o
T 76 seRA e B, S T (d); VP (d); e (d°); 599 4s qen 4p
o heTh! oh 1Y STCHCThIT Tk B & d Heish STed &1 T qod I
AL TTh1 STHEHAST Tl 1 ok HoRR THM il &1 5@ o ¥ 3tfuh
3d T IUMAT Bl 1 STCHaieh i WUl Bq 3Mavdh 3d HEHI o goa
e sueed T B (88 & REEER)| 39 YW, dF (Cr’, Mn®"), &
(Mn”", Fe*), d® (Fe”’, Co®") = fau fied d werhl & I sae 3d
TSRl o Fferd e W IUCTs B €, Tholta®y shisl: &1, Uk o I Tgierd
TR o Ed B

e Tearfael, faea @ & I el & SueeEdsH A o, gaw
A S=eaH FEeh0 I ¥ A @ &1 W, d SR d whei @ g s
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SRE0T 9.7

o J9 Gepell § Sfeerdd I W €1 [Mn(CN),> 1 gewia sl
ST oAl % RO € S [MnClyl® 1 ga1d 3ol =R srmferd
STl 3 FR E; [Fe(CN) ™ 1 ot eyl T SRpifer S o
FROT & Safh [FeF|” 1 Sgahia el uia swgifen soeel o fag 2
[CoF > =R s/fad Tadeq g9 Tdashid Tha Ed ¢ weih
[Co(C,0,),I" vitdeemial 7 srEmfa washal sy fagia grr s
Heh q1 9l Heh Hpell o a9 o SMUX W TR 1 S Fehdl T
[Mn(CN)]”, [Fe(CN) > @@ [Co(C,0,) " #dReh ek Fpet T aen
Th W UIg T TR S dsp” B1 T U T Gepel Sghid qul
e gfagesha 71 @0 3R [MnCl]”, [FeF ° @ [CoF,” <Tal &
Tepel € TS 9T o1 Hehil 3Feql sp°d © AR kT ST 19 Tohid Shugl:
R, Ufe 3N =R e el S Surkfd ok wRUT

[MnBr,]2~ & ‘hacl-Jeshul’ Gahid 30l &1 OF 5.9 BM ®| TFal 3TEF &
ST Saeea|

za O Hd A § Mn2* SPF S GHE HE©T 4 2, 37 98 A A aqhas

(sp?FR0T) AT FEHAA (dsp? TR BN W T6 Hepel 3MAT I Gaeh 9 S0
5.9 BM ® 31d: d hefehl | Ui SRl geisrl i SUTEefd o SNl SHeh! 3Tiehia
TqERAS T B A1eT A fh o THdes|

9.5.3 HATSTRdT TMEe  Fafd Saisehdl ey fogia (VBT), SUSEHasH afTei o o e 3
fagia = @ GTEIST Ud Heeh g SRR 1 oAb & W SR <ar ®, R off guw

9.54 Toreer ax

frefafea s © —

(i) 399 3F% YR o qaiaH €

(ii) 9% Ghia STl hi HIE AHEHS A Tl <l

(iii) T% STHEHANT ATh! 5 T T T H1 TLHIT T Zal

(iv) o€ STEEHASH Afiehi o SOANTGRE 3R Tiaeh T & &g ot
TS AT &1 Ll

(v) I8 4 99l GFall o foI0 aIqehereh ™ aol aierae aeael &1 9el
SHE & S 9Tl

(vi) I€ qaa aen Yaa ferrel & wen fadg &1 sl

foea & fagid (CFT) wh feer e wica @ faeh @R umg-ferre
e ETH BId € S ohelel o MEA aefl fors o we feereRq o=
foraneti g1 S0 i €1 ey ferTel i us foig emee o &9 ud e
ferrei =1 faig fgea o ®u & A S 21 ot forafma Tt emg wamy emem
o Uil d-HeTehl HT Tl 1 O IS BT © 31id 3 19¥ (degenerate)
el H B4 21 I8 U SEE] q d%h a1 Wl ¢ S d%h 1o eTq WAy
P o TR 3R SRS 1 Teh Tieliad: GAfHa &5 @l 81 R fohd dgpa
H S g8 RUmefiTd & forrel o ®Ru (oA @ ko o T feyee oty ok
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fIT 9.8— STCHaTH g feheeer &5 z

4 d Ferhl H faaeT T\y
..-\‘“v

WA foam 268

FUTHE ST 59 NH, a1 H,0) Bl € f ST 81 Sl 8 3 d F&ihi i
T € (degeneracy) HIE € ST | S8 UROTHEEY d hefehi s
faured & a1 1 Fe faare (splitting) fRea e &1 gehfa W fsik wwan
21 79 =l fafa forea aaff o famrea #1 T %3

() EHTHT IuTgHAS wgl H foreeat 7 faures

T TGS SuTeHasH g1, fay urg wvyemr o: farsl gr fi
@Al €, H U o dHeh! o soiaHl qen ferrel o seal (A HOmEe) %
HeA AT BT B1 S HTq 1 d Herh forre ¥ T gt Hen Al g
T @ fqertor sifueh B 1 39 WR .. T d, e, S fore w1 fem
ot Srell W ¥, SAferen UfaeRtur ST We id ® 9 Skl el W gfg @ o
? W d,. d, 3R d, FeF, S ol % wer ffde 2 2, F e e
forteet & &1 iiga STl &1 ol § 52 Sl 81 39 YhR STl Heped
T farre ToigeA-oTg oo Ufaehdul oF RO d HeThl i STAYSdl
(degeneracy) B2 ST € Aol T 71 S5l a1, t,,, Herehl A2 <1 3=a ol
9, e, shefehl o ] TEEE ad © | 39 YRR HHH smn?ﬂéqmqnlao‘r ferei
ﬁﬁﬁaﬁwﬁqﬁrﬁw&qﬁr@ﬁmﬁﬁmmmﬁm
(crystal field splitting) Ecldl € qe Tz 1 Seil o IR H A (T
o 3liferfiad eTether (octahedral) & faw @) o <9ifd ® (f9 9.8)1 74
THER A e, FaH F I 7 (3/5) A, o R g A 8 T A ¢, Farl
Elﬁ‘*‘m_vﬁﬁ(2/5)A & TR FH S 2

forea &7 faured, A, fare qon o1g oem W foaemm sTemt 9 3ca &
W TR T B | S o Yael & S o Wehd € aen UE feufa o faured
ik BT © Sfeh 311, gl &5 Scuel hid & Toreeh o ®y d hefeh! i
faure &4 81 B 1 W forel i Sk agdl g5 & Yeeidl o hH | Th
goft o FTTER efterd fan S Hehal e—
I<Br<SCN<Cl'<S"<F<OH<C,0,”<H,0<NCS < edta’ <
NH,<en<CN <CO
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U YHR FI S0 WeeHl TEEE AU (spectrochemical series)
Fear 21 g fafi= famel & e oF Hepell g WehIYT o SRVl W
aenfia Wit deal gry Freif Soft 21 eMgw, B9 STt g STEEHASH Tl
T IUFEe g 3T oF d Hefeh! | Sl oh TR0l ] HHel| TI=d:, d Seiaed
1= il At foret O ¢, %aﬁﬁﬁmldamd SYHEHASH 9l |, §S
&ﬁm@nd%ﬁ%ﬁt Heehl § e d B d el o ferg,
WW$Waﬁﬁﬂw%— (1) = TR t,, Fer o
&l ¥ T seleg % W ed 8 wHd © A (i) T e, o o
TR R, Wwa?mﬁaw%wﬁﬁaﬁmﬂwmqw%%m«m
& faured, A, 921 09 st P(P U& Fefd H Soiggd g0 oh fag STaeesh
Tl 1) o qeriedeh aierr W R s 2l
frfafeq a1 foswen 3
(i) o A, <P, @ @ Al solw 5l TF e, Fark d FEM AN
sffo=ma t5,e) w B forre e faw A < P @i 2, g9 &
forre wead € 3R 3 S=9 9k (high spin) ¥&d S0 €

(ii) Ik A, >P & dl, 78 Sl 1 gftc § sifrk srfepet g1 ©, 37 =en
ol TRl T t,, ek W ST ey et o e,
mlmﬁwwwgﬂmmmﬁ%wwm(s&ong
field ligands) ead € qen 4 e Jeehol Hepel S 2|

TG Seidt ® o dF @ d orelt SUSEHEAsH G god & Hehall whi
TUET Yol & T ferk Tl B 2
(@) ATRAhd SUHeEa 9l ¥ forea & faures
AT TeHAS Il o fated |, d Fefehi $1 faued STehas ™ o 3ael
(a1 9.9) qe 1 a1 &1 TAM ¥1g, TAM ferrei qon que org-ferre 5@ &
fer, = fammn 51wk 8 o A, = 4/9 A, 31: ekl *1 fawed e st
sfirer et Bl S Selael 1 g o fow e ) gHifey, fe geee
(low spin) fo=mg foarel € <@ W €1 ‘g’ WAl HT ST TEHAR I
Td o gAdell dgal o w € T guETd o el 21 S aqshorhid
Hopell H HHEYA ohe T8l Bl 37d: el &R § ‘g’ Fedfshe 1 TN 8l hid|

d,d,d,

[ N A
A 2
‘/ ZA
4 A(

N

|t

ferd 9.9— agwerHia foreeet & i

o d Ferwl FT faared e fopeed
&1 o d were v A e
F1 3Hd s d: - d’

T
|

& | d herehl

3
a
3
§
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9.5.5 ITHZTHAST
afiert § @1

THY Ted % The U g Ua1 foh ToRHUT uIgS o Hepell 1 Uk oo Seh
T o1 faega T B1 gHent o1 € fop o v e wfsel (Sample) ® 9
TR el Fiehetdl € 1 3 IR FB A0 SAANTG H A B o7 e b
e FehTeT 37 Yaid Tél Tedl| Tehel ol Ul o fa@r 1 € <l 3%eh g vl
11 W BT B ek T 9T R IoA GR I Bl 81 AR Heped g 4
SFeifte el 2, 1 T8 el fe@rd vear 21wl 9.3 o fafi= srawifia aures
(Sarcter) e dferd 1 % Hed Ged <A T 2

URUT 9.3- FB SUHEHAIS A« o Ufyd 10 aur ravifod Yyl aies & dter wey

[Co(NH,,)CI2*
[Co(NH,)(H,0)13*
[Co(NH,)4l3*
[Co(CN)gI*
[Cu(H,0),1>*
[Ti(H,0)I%*

e 9,10— [Ti(H,0),]* & T seiaiT
%1 AU (Transition)

W foam 240

535 et ST |
500 ren-ga T .
475 e I et
310 QST okt el
600 T [ ] ren [
498 BISISUNEN o wifeq

IUgEEAeH AR o T H S fhee & fagid o SR W Hed
& BT S HRA B HF [Ti(H,0),|™ 1 I & S I T A T
ALEHAR Hohed © TGH oig o d FH&F 1 Tk o (Ti TH 3d'
T el ) Tepe 1 FEaH Sl oteRen | t, e H T¢I W ol %
U SUeTed 3UY STTel = ofeen T egaﬁwﬁ%lwﬁwqﬁ—%%%aﬁ
Fiofl o TA YT T ST R Al TARIA £, TR H e, TR R Il &

ST (1h,e0 — 1)) | 9% Horawy W S famr 2@ ¥ (Fa 9.10)1

foreea &% Tagid 98 Al @ T SU=esdsH Akl 1 W1 e o d-d
YA (Transition) % %R Bl 2

Exli

po— e, + _ e,
hv

W

T y t,
A ST Iufea eTaeen

g

g M < Aoyl ¢ fR forre &1 srguffa o, forea & fame =t
B, 37 e VR g 81 3eEns, [Ti(H,0), |CL, ®1 TRE T W 3o
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¥ Wt e S o R0 8 TEH B W 81 36 YR S CuSO, vad
I ¥ WY CuSO,-5H,0 el T &1 8l €1 Wl o W W ferre % gma
1 [Ni(H,0),]”" % 310 51 @0 S el &1 S Fohet (11) FARES i
S H foeid i R o 21 A 3o oR-oR fggq e, weh-1, 2 e
(en)aﬁwmaﬂqﬁﬁ, en:Ni, 1:1, 2:1, 3:1, # Toamn st o F=fafEa
sAfaferard qen 379 gafia a1 9Red= e €1 39 J@en i a7 9.1 H swfen

T &
+ 2+
[Ni(H,0),]”" (aq) + en (aq) — [Ni(H,0),(en)] (aq) +2H,0
'Y Bkl el N
[Ni(H,0), (en)”" (aq) + en (aq) — [Ni(H,0),(en),] (aq) +2H,0
W/ﬁagﬁ%ﬁ
INi(H,0),(en), ] (a)+ en (aq) = [Nicen),] (aq) +2H,0
y ?‘ J
ferg 9.11— fidber (11) Tl & ol
faerr g ue-1,2-gEuHt
ferre @gd gY Srgud H Bl 1§
[Ni(H,0),]* B —— [Ni(en)J* (aq)
@ (Ni(H,O)enl”*  [Ni(H,0),en,}”
(ag) (ag)
FS Tl o W

ehHUT HTq SATIF o d HeTeh o St gelariql o HehHUl | T o1 Icq= BT BHR <f7eh S o STeR
fe@ ggar 21 Wi (Ruby) (fo1 9.12 &), @9 0.5-1% Cr3* 31PH (d?) I Tefiatad
HFIES (ALO,) B TR AlP* 3 TIH T Cro+ 3T Hei-el dardia feord wd 81 89 3% vgfe
% et B THEfted STEweTeh i Shifqa|
(III) Hebel & &9 § 3@ Hhd 2| &
5l W d-d FhHU o HROT AT o
T 39 B 2

71 (emerald) (o3 9.12 @) ¥,
Cr+& @fe 3@ (Be,ALSIO,,) - -
A erewawy T W fen wd @ fera 9.12— () W I8 37 91 (FHR) 9 91
Ty ;; W_mmaﬁﬁa?w QTR A 9@ T (@) Te—- 98 e
7 E‘S“?”'m'm?’;‘%wﬁﬁﬁ Hei & T (Muzo) § T TN
T o & 9l YehTel THId Biar 2|
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9.5.6 foreedr a=F
fagia =t

aqERT g2a

forteel &5 Aieel & g SUEEEASH AMThl o o, ST G, T
IR O <RI HIHT &S ok HhCTdTIdoh THSAET ST Tehell ©, TR 3 SRS
g for forre foig emaw €, W@ did g1 © fF o fome g1 d et
foraren waifues gF1 =feu) Sefeh oM fore araa ¥ TeerRE@e 9uft oh
el fel W et ) seer eifditen @8 fagid fors aen v W] o 9o
S h1 TEEATSTh Yo &1 WM &l oidil ¥ CFT &1 o wasiiiEl & e
fere & fagia (LFT) qen affvess e fagia (MOT) g 99eian S
Thdl B TRy T8 3@ G HI WA & e 2

9.5 HANhAl ey Hgid o MR W GHeAEy foh o Hodefa HEA1 arel [Ni(CN), 1> 3TRA
Tfagasha & qe AqSheih I SR o [NiCL ]2 S ST{gasi 2|

9.6 [NiCl]* 3TIgaeh4 FRSEIG [Ni(CO),] it 2 @l <Al IR g Bl 2
9.7 [Fe(H,0)/]* Ya& Tgas & Safth [Fe(CN)|* o SR THAET
9.8 THAET f&F [Co(NH,) |* TH Naleh Harh Hepdl ¢ safsh [Ni(NH,) 2" T aTel haieh

et 2|

9.9 o gl [Pt(CN),]” 3T | sHfiHd soieeiAi %1 He saensy)
9.10 fortee &% fagid =1 Yge i g GHAEY o ¥ Reusen TS (11) 3eH o oie
ST S © Wik ST ST | had U& & SR s 8

9.6 g Tt
5 o

LSRRG

BT shraie (s fSH aheel heitel forre Bf) SAfemat Fehao
uget g i B B1 3 FEitel B ST WA O e gt )
ITeTEIeATohel (0) HTherhid ©, Urehmaiiiet 3T (0) Frepiia fgfrfie
2, VAl SHAREITHIHEH (0) TCHASA B
SHTRTEEEEHTS (0) & o fRfaet Mn(CO), redl § a1 & i
Mn - Mn &4 @ SEI ®dt €| stfaemhEiteeRseee (0) ¥ & Co - Co
mﬁﬁuﬁm&nwwcow%#mﬁw%(1%13913)|
co co
1\|r oc\F|e_CO l /co
OC/|]\co oc/| /l\co
Co Co

[Ni(CO),] [Fe(CO),] [Cr(CO)6]
R [ECIRiRRHENEE AETHAR I

[Mn,(CO),,] I

[Co,(CO)g]

2022-23



QAza_2
788

T HEIAl oh HTg-Hed 3EY § ¢ T«
T % T U S &1 M-C ¢ TS SIeita 998
& F W SR s T F O ¥ R
Feh H A HE 0 71 M-C 1t 3T o1 o
IRd d Feehl H W Th TARE T Bl HE

ORI 171 TETEE 3 fe ST ot Fa § T w5
T 9.14— FrEita qFe § TErwArner T 71 21 g ferTe 1 o1l Uk Geferareficran
ST STAHA FHT SR 1 AT ST HI © S CO d o1d o HeF A

F1 Tigd oA € (Fa 9.14) |
9.7 SIRERRIGH ITEEYAeH AT 9gd Hed o 21 A A @i, Yg-del o Sia s o
. A9 &Y W 9T S € 91 faveivoiens: weH, uged, Sifas yonfedr, sent
Mreet 261 T ST9 o & W TIR! Hedqul fHehTC €1 TRT v e foRam e 8-
BT =T e U (qualitative) T AHTHS (quantative) THRES foweyon o

SRS

IUHEEASH ARl o Feh SYAN B1 e qRfea Ti stfaferang o
1 3Tl o WY ok ferrei (foviy &9 ¥ ®iele fore) i SygeddsH
Gl g % RO W S el Bl fe@Ed (classical) a9 #iteR
(instrumental) faftEi g o1 & & 99M 9 396 HETHS
3R 1 YR &1 TH iRl o 3@ €— EDTA, DMG (SEafoe
TATSSATRA) | - TTEEEI-B-reilet, Ut )

WS 1 FSRA H AHET Na,EDTA F HeI STAE 50 o S 21
Ca” @ Mg” M EDTA o §I¥ TEll Gehel a-id &1 31 Tl o
<ICHe STeher TRl ST Tehdl € aHiifeh hfewad g H-ifmed o Gepall
o T Teere o ST i 2

el o yq@ teptu fafa § S faeer qen Ties & fau Hed
o= 1 STAN eiar {1 S, il qen St w1 Sufefa | e,
HAIES A § HASI iRt Sfefty faerem o wedesH &<, [Au(CN), |
I €1 3 Torera © fSien fHeTent Ties w1 goreh o2l ST Hehdl © (Toheh 6) |
T YR 9 o1t 1 YGHT 37k Gopal S ael 39 YA fosfed &eeh
foran S wehan 21 3eTeXoe, e1ys foka W1 [Ni(CO),] ® wfafia feran
S ® A W ruEfed R g bl W Y od R

STHEHANE AR 99 77 H 9gd & Hewyyl 21 U Heeww % fan
IWEE Tuieh, FeARifther, BT 1 STEEHaSH Ak €1 W &1 ard
Fuich EHReAsE, S o SadisH 1 9 7, SR H1 Th ST9eEars
diftr 21 faerfid B, WEATSRIaTCUHE, giAgUnel sWeddl R
(anti-pernicious anaemia factor) , FisTee %l Tsh STHEEASH FfiTh
21 Sifgw wewd o S ulq A g SUHREASH AN SH—
FHEiFHUEes-A (carboxypeptidase A) TU HEIeh TGRS
(carbonic anhydrase) (9 JUTell o SARe) TEH &

273, IqEEGASH AiTH
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ARAN

3 SR Yohdl o STHEEAST AfTeh 1 STAN SSRH! o &9 H fepan
ST 21 3ereone, Afeam wepa, [(Ph,P), RhCl], T fafes=m 3a 2,
S TewHl % eSS § ST H T 2

TEgel W fHeer IR Tieg &1 9gd ou o1 3T o foed 9§ & o
UeT 3ok Hepel I [Ag(CN),|” @@ [Au(CN),]” & foer@d | &
W A9 HEl Al THER o Tk g 2

TIM-Yad Wikt H, fasfad &1 g8 e @1 e (fixation)
TR foeam o iRt foman S €, St eFetEfed AgBr ¥ Gl 31,
[Ag(S,0,),]” e 5@ § et o 2

Ay A o i Tafhn & SuEm § el 9g w1 81 gHe T
IR0 B— Urd/Sia g e o it st o faeme engeti & grn Se
OIS &1 IUERI TE YRR HIW AT SRA i Aferswar &l
D-uffeidi= qen Suhdefaan B el & @Y Suuegds Aifis
TR R A ST 71 EDTA w1 o 1 fawmedt o ST=R | W fhan
S B W o 5 STHREASH AfiTh W Ig F gt 9 9 b
£ ST T THUL-WIfEA (cis-platin) T Gsiferd AT

SUMEEAST AIfTehl s THIEA, SMMEFTeh ShTe(eh THEANE i Th Hequl T g0l &
2| el worg ol § 39 € W gU {9 o ey SAeY o Higd a1 Ao GeAet o
o o ¢ sraune fasfad gf, TETEten SE o & § faeter 951 qon St oot § e
FH Tl hifdh TH § Tyl sid: 3fie W g R

STHEgSH AT o fater, Sifufhard, TTerE T S 1 e & oy geyem T, et
SR A fean T Sk fagid o SUR, STHeEasH AT § foeHe w1 wHT / $EE S YR
1 HarhaE (Wi w9 fgdte HaSehaT) w1 SuEn i 8| WA e
MY TN ¥ 57 HAISIhaIsTl i ShHRT: ST (STHTHR) T SRR (HeHdsh) ey
HEd | TEEFEd o U 1 SHAN T U, TR A S SUMEHAST Y| hi ST At
% aR | wfesganfoEr w1

HarsTehar 2MTsier fagla (VBT ) SUHegasH ikl o MM, Gah1d SFaer qe S
AT T FhAAgE Feifad T <1 81 i oft 9 fagid, STaesarsH ATl o o
SEER &1 WS, ARl i § el @1 8 91 9 ANTeh o o1 ol o Heel § o off el
Exall

foree & fagla (CFT ) SugedaisH A o foemM shela ©1q WHT0)/STEA o d-hemehi
T oMl ! FAMA R fafa= forea &= o gva (fael &t fog 1w AMd g 36k g1 Yea
TATE) W AR B1 Yo & qo1 ot & H d-herehi o faed (splitting) ¥ fafe=t seirifeR
o o 2 €1 39 i 1 Gerdd O Sugesdrst x| R ¢1g wHy/enad o d-sheent
%1 forare 3isTl, SHeh1 Gah 1 S0, Taefien! qefl TM1f9@ o Jr=all (parameters) o WHEEER
ke § HerFdl fierdt §1 g, 78 uRon foh forre fog omaw 7, o dgifass swfesal sa=
T 2

WA foae 244
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o1 TSIl o g~ SeHl § ¢ Te1 T A & Sl o o e S ¥ fare 9
g % WY O TEY q g U T % WY TNy oal 21 gg fafere @i (synergic)
S 9T BTSel k1 T S HI

STHEHASH ATk §gd Hewqul €1 37 AR ¥ Sa-guferai § w1 e el S S i
FHEGUICA o Gl ®1 Hecqul SIS U Bt 1 STHEHaeH TR o gt WoRHi,
fageIToTeHe qen 3wy TRA § o Sy

SFRIRA

9.1
9.2

9.3

9.4
9.5

9.6

9.7

9.8

9.9

9.10

TR FT ATIRONET o TR R ITTEHASH AT § T FI THARTY

FeSO, fa@@™ e (NH, ),S0, faera &7 1: 1 Hier $73ua o fasm Fe® @M &1 wlam a1 8 =g
CuSO, 3 Seltd I FT 1:4 Hier g9 | g0 Cu® ST &1 9ha T8t <1l J0eisy 2
T o < SaTEIY 3d gU FEfafEd il THest- 9Hed wie, fore, SueeEasT e, SuHesae
TEHAR, BHICIEH T BRI < |

THEQ, TEEq e IWIRQR forvre § o areqd €2 Wekd o |1 SEel iy

frfafed STesgas I ¥ H1qel o STl 3 H Ieci@ hitTi—

(i) [Co(H,0)(CN)(en),|*" (iii) [PtCL]* (v) [Cr(NH,),CL]

(ii) [CoBr,(en),]" (iv) K,[Fe(CN),]

IUPAC fawi & oaR R fre=fafed o fod 931 fafen—

(i) <RSIl (vi) THENEHHSEEE(1I1)Tehe

(i) TR STfEtee() (vil) TR TR me(I1)

(iii) eEUEeRETIREl i) (viii) T ER(IV)

(iv) efre SemmEfeierae(i) (ix) SHET F(I)

(v) UrEAEfE-O-Siemee(I) (x) YRR gl N-shiaree(II])
IUPAC i o ¥R R frefafea o geafen M fafae—

(1) [Co(NH,)JCL, (iv) [Co(NH,),CI(NOICl (vii) [Ni(NH,)]CL
(ii) [Pt(NH,),CI(NH,CH)ICl (v) [Mn(H,0)/J" (viii)  [Co(en),]”
(iii) [Ti(H,0),]” (vi) [NiCL]* (ix) [Ni(CO),]

SUGEGASH ARl o fou Gunfaa ol yeR 5t SHeEEde S geiag ST 99 Yol % T
EREURISIY
frefafes sTaegasH gu | fhad st qeeEEs gad €2

() [Cr(czo4)3]3_ (@) [Co(NH;),Cl,]
=1 o yeRIfeTd IuTEFal Ft WA aHE—
(i) [cr(C,0,),° (i) [PtCL(en), (i) [Cr(NH,),Cl,(en)]

275, IqEEGSH AiTH
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9.11

9.12
9.13

9.14

9.15

9.16
9.17
9.18

9.19
9.20
9.21
9.22
9.23

9.24

9.25
9.26
9.27

9.28

A faae

frefafad o aft wwrEl (SfadE g yaor) &1 SEET a9Ee-

(i) [CoCly(en),] (i) [Co(NH,)Cl(en),] (i) [Co(NH,),Cl,(en)]’
[Pt(NH,) (Br)(C1)(py)] & @+t senfhdta wameea fafau) 379 9 feraa Yoo wrerea i ?
el HIR Hethe faea (el 11 ), frefofad deor <uta 8-

(i) i qrefyrem wieivEe & 9 &3

(i) et WREY FAge & WY IHFn B W SqUe Ui qRomE i gHemE)

HIR Gehe o Teld foaerae o Feftd KCN &1 7fue § fiem W o9+ arell SYgegdist 91 31 grft?
39 faee § 54 H,S 9 vefed #1 Sl @ A FIR GewEe H e i Tl T g
HArSehal ey faEid o SR W fefafad Iuaedas™ 9dl § 3Ty i Jehfd &1 foee=m Hifve—
(F) [Fe(CN)l (@) [FeFyl (M [Co(C,0,)4l () [CoFgl
STHAHT fohed &7 § d Fwefahi o foares &t qei o fae foat ameu)

TedREE Gt = 22 goa &9 fore qon et & fare | SR o whifem)

fopteet &t faures el o B2 STHEHAST e H d ekl 1 A I A, o HH % STER W
9 fifa feen sm 272

[Cr(NH3)6]3+ ATGaH § eIk [Ni(CN)4]2_ iagahid, THARY 1?2

[Ni(H,0),J”" &1 foem &0 & Wg [Ni(CN),|” 1 foerr T 21 wmemew

[Fe(CN) " @2l [Fe(H,0) " & g foemrti & @ fa 3 &) &2

g HEe § a1 Yopid i foe=mn S|

=1 Spal o s uTq ST &I SR oToel, d FHEH w1 AT TH ITHRHAS
HEAT TaeTEt—

(i) KylCo(C,0,),] (iii) (NH,),[COF,]

(ii) cis-[CrCl,(en),]Cl (iv) [Mn(H,0)4]SO,

71 Hepedl o ITUPAC A fofEs o afisriienton sterel, Seierit-en fam=me 3ik Suaegarst S <9y
Hepel o1 Fafam oA qen Jashia el off aaenst:

(i) KICr(H,0),(C,0,),1.3H,0  (iii) [Co(NH,),Cl]CI, (v) K,[Mn(CN),]

(ii) [CrCl;(py),] (iv) Cs[FeCl,]

forea &t figid & TR W Wa [Ti(H,0),]” & S I %1 = sifsu

el FUrE ¥ 91 qeqd 22 Teh S0l i)

T T Th STV <7 g FreAfafad o sueesarsH it w1 qfier w1 e faee swifse-
(i) <& yorferat (iii) faveioomeas W@WrA

(ii) efroe @ (iv) ©rgeti =1 frepdo/eg w4

T [Co(NH,)gICL, ¥ faemm o farar etem 3o 3ii—

(i) 6 (ii) 4 (iii) 3 (iv) 2
276
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9.29 frefafed sl o W foruch Jasia el &1 A waifs gmm?

(1) [Cr(H,0)4”" (i) [Fe(H,0)¢l”" (i)  [Zn(H,0)"

9.30 K[Co(CO),] | imce I ARishv T&a t—

(i) +1 (ii) +3 (iii) -1 (iv) -3

9.31 fr= o walfars woml g 8-

(i) [Fe(H,0),”" (i) [Fe(NH,) > (iii) [Fe(C,0,)4°  (iv) [FeCly>

9.32 FrAfARad & T 339 T § SR &1 qUTeed &1 Tl oW & B2

4 2+ 2+
[Ni(NO,)y] . [Ni(NHy)yl . [Ni(H,0),]

AT LAl 8 TR

9.1

9.2

9.3

9.4

9.6

9.7

(i) [Co(NH,),(H,0),]Cl, (iv) [Pt(NH,)BrCl1(NO,)]

(i) K,[Ni(CN),] (v) [PtCl,(en),l(NO,),

(iii) [Cr(en),]Cl, (vi) Fe,[Fe(CN)],

(i) B (1) FARES (iv) WeRmm ZEsmRiehe (I1)

(i) URUEEAeEh (1) FINES (v) Tefrem eI

(iii) TR THTEETERE(I) (vi) SETHMERARESI(AEHA ) ifeTa(I) FirEe
(i) THYe den faue AT ST THEEe T SR SHEEd 1 Yau 9ued SIfd J i)

(ii) 1 Yo gHEgd foemme gl
(iii) sonfidta (o9us-, foue-) SHEEd 999 B
(iv) 39 GHIfad qHEad §9d &1 (Fohd— SAHdE, 3T T8 eTEy Iaa9d)

T FHEEE St H e gt i o1 39 € 9o 58 wehR faf= sifiertient @ faer w9 9 sifaferan
FW@ -

[Co(NH,)_BrlSO, + Ba” — BaSO, (s)

[Co(NH,) SO,Br + Ba” — &F ifufsan 7=

[Co(NH,) BrlSO, + Ag — i3 stfafshan et

[Co(NH,)_SO,]Br + Ag — AgBr (s)

[Ni(CO),], #, Ni %1 SerRfieh 1ol = € Wafsd [NiCl,|> , ¥ +2 81 CO ferre =7 3ufearfa
¥, Ni o 3Tferd d Seldei Fferd 8 S & g CI U goial fams €1 gafe sferd setai
I Fferd &l T Tl

CN (vaa farre) =1 sufeefd o, 3d seiagi Ffed 21 9 € qen et T SPfer el o
TEdl 21 WH0 ST dsp” ¥ 9 ARk ek Tl Il g1 H,0 (3o ferre) &1 sufeufd #, 3d

277, SUFEHASH AR
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Telae gferd T el 38H G sp’d © A Sl-heh Hohel aal @ foe uie sty soeee
g AU g WA ATGIHIA T

9.8 NH, ! Sufeafd ®, 3d o= Ffe eid @ o o o & R d-herh d’sp” Wt | 9T TRl
[CO(NH3)6]3+ o I | AR H&F (innerorbital complex) &AM &
[Ni(NH,) " &, Ni 1 Srfiohiv sToe +2 & q 391 ol famam & & den 9w sp’d” @
9 A herh Hepel sl B

9.9 eTHHACH el o T HHhol dsp” B | 31d: 5d hefsh H SUEed STgiieid Seiei Jierd gieht T T
d F&% dsp” HH0 o foau fem 2 <A 21 39 YRR 39 Srgferd goe Tl

WA fo 248
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T Tohd T e e Hebd RIS HeR
Ui T i FIHT
(g molY) (g mol'!)
it T Hg 80 200.59
Tafafem 1:1: ?g 2%:32 HiferseTH Mo 42 95.94
R Am o5 (243) ratfeam Nd 60 144.24
Ll Sb 51 121.75 AN Ne 10 20.18
S Ar 18 39.95 ﬁ%qq“ IEP,’ gg (235750751)
aﬁﬁq;" 1 .
T gts 22 742'?(2) IREIEEL] Nb 41 92.91
At Ba 56 137.34 I N ’ 14.0067
TR Bk 97 (247) RIEUSERL] No 102 (259)
Sfeferam Be 4 9.01 sirafee Os 76 190.2
former Bi 83 208.98 S o 8 16.00
Elteet Bh 107 (264) ﬁﬁf’s‘m Pd 46 106.4
] B 5 10.81 TR E p 15 30.97
S Br 35 79.91 wife Pt 78 195.09
Frefrrm cd 48 112.40 I Pu 94 (244)
i Cs 55 132.91 SRR Po 84 210
Frfewm Ca 20 40.08 e K 19 39.10
FrefrmRRE cf 98 251.08 EIRRISILEL] Pr 59 140.91
FTE c 6 12.01 wraferE Pm 61 (145)
Hifem Ce 58 140.12 grefeefEm Pa 91 231.04
FA cl 17 35.45 RERE Ra 88 (226)
i cr 24 52.00 e Rn 86 (222)
e Co 27 58.93 RUREE] Re 75 186.2
HIR Cu 29 63.54 Jfeam Rh 45 102.91
Ffa Cm 96 247.07 ESEIERE Rb 37 85.47
EvCiE! Db 105 (263) RRIIEED] Ru 44 101.07
feegifaey Dy 66 162.50 TIHITETH Rf 104 (261)
AT Es 99 (252) Hufem Sm 62 150.35
st Er 68 167.26 whireaH Sc 21 44.96
Tifem Eu 63 151.96 HraifieEm Sg 106 (266)
Eatpel Fm 100 (257.10) ISIURRE Se 34 78.96
TSI F 9 19.00 fafeer Si 14 28.08
paEp Fr 87 (223) e Ag 47 107.87
Treifefrm Gd 64 157.25 wifeaw Na 11 22.99
it Ga 31 69.72 wifre Sr 38 87.62
ST Ge 32 72.61 HEHT ) 16 32.06
e Au 79 196.97 e Ta 73 180.95
TwhEm Hf 72 178.49 EcsINpL Tc 43 (98.91)
2feam Hs 108 (269) effeam Te 52 127.60
giferm He 2 4.00 zdtem Tb 65 158.92
Tifemam Ho 67 164.93 Siferrm Tl 81 204.37
BEEST H 1 1.0079 RleL] Th 90 232.04
< In 49 114.82 offeram Tm 69 168.93
SEER I 53 126.90 o Sn 50 118.69
slifesm Ir 77 192.2 Ty Ti 22 47.88
ATH Fe 26 55.85 exje=c W 74 183.85
fer Kr 36 83.80 CECEICpE] Uub 112 (277)
SRRl Ia 57 138.91 FeTeR Uun 110 (269)
NEEEL! Lr 103 (262.1) ST Uuu 111 (272)
e Pb 82 207.19 m U 92 238.03
e Li 3 6.94 v 23 50.94
g diferm Lu 71 174.96 i Xe 54 131.30
At Mg 12 24.31 Tefiem Yb 70 173.04
TSt Mn 25 54.94 Tfeam v 39 88.91
fuefram Mt 109 (268) iGED Zn 30 65.37
Heefiform Md 101 258.10 SRt 7r 40 91.22
whisgsh | a1 71 W srfershad S Sy el qHeie 1 HieR geAHH B
279, TR
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T A WX & EHRT 0EHw
1 1S = 453.59 U9

1 i = 453.59 UM = 0.45359 THelum™
1 fereiom® = 1000 WM = 2.205 Ui
1 7™ = 10 SEUH = 100 YIum

= 1000 frefumm
1 T = 6.022 x 1023 WA SHA HHH
1 TRAY] SHH = 1.6606 x 10724 UM
1 Hifetwm =7 = 1000 feamm

= 2205 dig

TG T | AT
1 F9TES = 0.9463 fotex
1 feex = 1.056 FaTES

1 faeX = 1 @ S = 1000 =
HIHR = 0.001 TFHXR
1 faefiferer = 1 79 M = 0.001 o=

= 1.056 x 103 Fa1S

1 ¥MHE = 28.316 faIet = 29.902 FES
= 7.475 T

STl Rt HTHT |
15T = 1 x 107 ergs

1 S TEEfe hel™ = 4.184 I
=4.184 x 107 ergs
= 4.129 x102 faX agrea
=2.612 x 10!° TAFRA diee
1 ergs = 1 x 107 @ = 2.3901 x 1078 et
1 SoRM diee = 1.6022 x 10710

1.6022 x 107!2 erg
96.487 kJ /molt

24.217 AR
101.32 S

= 1.0132 x10° ergs
1 fafewr oA 1 AR = 1055.06 I
1.05506 x10'° ergs
= 252.2 FHAR

1 fat-agaea

TS hT AHTT ATAH
1 39 = 2.54 SR (Hfew)

1 Hiel = 5280 WIT = 1.609 feraiHx
1 T = 36 39 = 0.9144 "X
1 Wi = 100 ¥IHX = 39.37 39

= 3.281 HIT
= 1.094 TS
1 feetiier = 1000 "X = 1094 T
= 0.6215 Hid
1 TR = 1.0 x 108 X

= 0.10 =
= 1.0 x 10710 HiX
=3.937 x 10284

q* T TMA F AW HHH

760 THefHer Wl &1
1.013 x 10° U&hal
14.70 dfs wfq =igs

1 91 = 105 U&ha

1 2R = 1 el W &1

1 9%l = 1 kg/ms? = 1 N/m?

1 agHSA

AT SI 3T |eh hiea (K)

K =-273.15C
K = °C +273.15
F =1.8(C) + 32
C = F-32

1.8

* gAd- 1 2T (N) = 1 kg m/s% 1 =27 98 & &, Sl U Hhe ol W | fweiamm geqmm & 1 HeX

gfq Hehe &1 a7 Y T 8l

* O] 1 g€ AET, S | AH el 1 a9 14.50C T 15.50C @ GH & o0 awaw gt
t oI @ T I e WAk 8, = 6.022 x1023 @ U FAT B, AifE GEl-wel gor 8 qahl

WA foH 1280,
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aTuerEd atel rfufsRan E°/V aTuerE atel erfufsRan E°/V
H,XeO, + 2H® + 2" —— XeO, + 3H,0 +3.0 Cu"+e —Cu +0.52
F, + 26 — 2F- +2.87 NiOOH + H,O + e — Ni(OH), + OH  +0.49
0, + 2H' + 26 —— 0, +H,0 +2.07 Ag,CrO, +2e" — 2Ag + CrO} +0.45
S,0% + 26" —> 2505 +2.05 O, + 2H,0 + 4e” — 40H +0.40
A + e — Ag' +1.98 ClO; + H,0 + 2¢” — CIO; + 20H" +0.36
Co® + e ——3 Co? +1.81 [Fe(CN)g]* + € —— [Fe(CN)4* +0.36
H,0, + 2H' + 2¢" —— 2H,0 +1.78 Cu” +2¢ — Cu +0.34
Ad® + e —s Al +1.69 Hg,Cl, + 26" —— 2Hg + 2CI’ +0.27
Pb* +2¢ — s Pb?* +1.67 AgC]. +e — Ag + CI’ +0.27
2HCIO + 2H' + 26 —— Cl, + 2H,0  +1.63 Bi” + 3¢’ — Bi $0-20
Ce + o Ce™ +1.61 SO2 + 4H' + 2¢ — H,S0, + H,0 +0.17
2HBrO + 2H' + 2¢ —— Br, + 2H,0  +1.60 Cal N O, o198
MnO; + 8H' + 56 —— Mn® + 4H,0  +1.51 Spgmg2e g S *0.15
Mn® + e ——s Mn®* +1.51 Ag4}+3r +7e — jjﬁg + Br +0.07
Au® + 36— Au +1.40 Ti ) +e —Ti " 0.00
Cl, + 2¢ — 2CT +1.36 2H +2e-—— 1, (TRATTR) 0.0
Cr,0% + 14H' + 66 —— 2Cr* + 7H,0  +1.33 W7 3 o ~0.04
0. 11O + %6 — 5 0. + 201 oy 0, + H,0 + 2¢ — HO, + OH -0.08
O + A + de — s 2H.0 b, Pb%* +2¢ — Pb -0.13
2 . 2= ) In"+e ——In -0.14
ClO, + 2H ++2e — CIO; + 2H,0 +1.23 Sn® + % — 5 Sn 014
M202+A}H +2e — Mn~ + 2H,0 +1.23 Agl+e — 5 Ag+T 015
POT+2e — Pt *1.20 Ni2* + 2¢"— Ni -0.23
Bra: 267 — 2]5:’:' +1.09 Vo 4+ ey V2 _0.96
Pu” +e ——> Pu +0.97 Co?* + 2¢ —— Co _0.28
NOj; + 4H" + 3¢ —— NO + 2H,0 +0.96 In® + 3¢ ——s In _0.34
2Hg” + 2¢° —— Hg? +0.92 T + e — Tl _0.34
CIO + H,O + 2 —> Cl" + 20H +0.89 PbSO4 +92 — 5 Pb + SO%: -0.36
Hg* +2e — Hg +0.86 T + & — Ti% -0.37
NO; + 2H" + e — NO, + H,0 +0.80 Cd* +2¢ —> Cd -0.40
Ag +e — Ag +0.80 In* +e —— In’ -0.40
Hg3 +2e” — 2Hg +0.79 Ccr* +e — Cr** -0.41
Fe™ + e — Fe”' +0.77 Fe*" + 2¢ —— Fe -0.44
BrO + H,O + 2e —— Br + 20H" +0.76 In® + 2 —— In* -0.44
Hg,SO, +2e" —— 2Hg + SO +0.62 S+ 2 — S* -0.48
MnO7 + 2H,0 + 2" — MnO, + 40H  +0.60 In* + e — In* -0.49
MnO;, + € —— MnOj} +0.56 Ut +e — U™ -0.61
I, + 2¢ — 2I +0.54 Cr* +3e — Cr -0.74
I +2¢ — 3T +0.53 Zn* + 2 —— Zn -0.76
THT: - -
281, ufifite
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aTuerEe el atfaferan E®/V aTuerEs el atfaferan E®/V
Cd(OH), + 2 — Cd + 20H" -0.81 La®" + 3¢ —— La -2.52
2H,0 + 2e" — H, + 20H" -0.83 Na*+e —— Na -2.71
Cr** + 2¢e —— Cr -0.91 Ca?" +2e—— Ca -2.87
Mn?* + 2e"—— Mn -1.18 Sr?* + 2e—— Sr -2.89
V2 +2¢——V -1.19 Ba?" + 2¢" —— Ba -2.91
Ti?* + 26 —> Ti -1.63 Ra?" + 26— Ra -2.92
AP* + 3e"—— Al -1.66 Cs*+e —— Cs -2.92
U +383¢ —> U -1.79 Rb*+e —— Rb -2.93
Sc3 + 3e"—— Sc -2.09 K"+¢e — K -2.93
Mg?* + 2e”—— Mg -2.36 Li* + e —— Li -3.05
Ce®" + 3e—— Ce -2.48
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wefi-pefi forel Geacas a5 W <l WSS %1 N, WN e URHd u wiferd i g1 UE woret W o
Igd AT e &1 A8 wied et # SEH SR H "eds g ¥ WEd fame § Aot o Wl sy SieeEehar
O e, SENaeH!, JEaEEH A o el B1 B9 Ugel 39 Hehoudl w1 qieea < qen fremi ahy faeen i,
IHh YYE AR T SUA WG 3R R W a1 WA I @A o fou & 6 9w e wfed woreh wt
A o A R

7 SMa § fe
25=8,32=9,5"=125 7"=1

YR fRd oATHS oTEdfdes WA a, 991 Uk UNHI @ m o fau AE | fR a™
SEl b Uh adfas gEM #1 W I § O MHR a &t m'™ | b R

T Wed w1 T e Te B fa—
a FER W b H AFH m
aff ThH OIS ardlae & a o faT a = 1 8 df

a™ = b,

B9 @ed € T b % WU, a YR W m gl B9 TH IW WGR 9§ fa@d g-

log: =m,

“logarithm” ([TUh) I 1 Hohdlel ‘log’ B 3@ UHR -

log,8 =3, it 2° =8
log,9 =2, s 3% =9
log 125 = 3, it 5° =125
log1 =0, it 7° =1
wguTeRl o frem
frefafes foeem & &0 agmoe fedt off TR 2’ W WW W (@ > 0 A a = 1)
yaw fram-
log, (mn) = log.m + log,n
wuToT—

oH ST fF log,m = x @1 log,n =y
ad a*=m, a =n
X+y

3d: mn = a*a’= a

IO T URA % ATER

log, (mn) = x + y = log, m + log, n

2022-23

= b.
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Tau fam-
(2)-
log, 0 log, m — log,n
TAHOT—
oH ofifse fF log,m = x, log,n =y

GEI a*=m, a¥=n

X
37d: E:a_:ax_y
n a’
m
zgfery, log, ; :x—yzlogam—logan
e fram-

loga(mn]= n loga m
JHIUT—

%ﬁﬁ‘ém,aﬁlogam =x, da*=m
zofam mn:(ax)n:anx, oTd: W BAm—

loga(mn] =nx=nlogam
ad: oM M % OER, & GENe o UM k1 UM, S HETsH % o fIUshl % Siig oh SR el @l gl
YR U S Frem o @ R < wensii % 9 U, S WeTsi % ool § SR % aUel el el
T YRR W T O # SWN YOWEM Skl GEE i Sig/SRH S gHEN W oagd Sl © fS el TUm/EN
qUel WA Bl FEl HRO € foh oIUR WEAH® AfWeher W gad Wedw Bl

10 o IMUR W TTIIUTH
gemel w faed & fou wEen 10 SMR ® @: 10 % MR W GEIURRI %1 YAN A §gd gTH Bl @l
O IIE TH TER B

log 10 = 1, Fifs 10! =10
log,, 100 = 2, FifF 102 = 100
log;, 10000 = 4, FifH 10* = 10000
log;, 0.01 = -2, FHifw 1072 = 0.01
log;o 0.001 = -3, Fifes 10° = 0.001
and log;,1 = 0 FifeE 10° =1

SR uiomE g9id ® fF Ak n, 10 #1 s WM ¥ WM WEem | % 9% 3% Y A §en | 9 TR
wHerd foig d% oFe Y B @l U ol @ Wia feRan W1 WeRal R

Ifg 10 1 YUk WG n & € Al log n B UM AWM T B W TMOM W 3@k foy difeeRd Suee €
fa @ @ 1 9 10 9 fRdt i oFicR WEN o WU w1 Giehe WM UEl ST Hehdl € @R ¥ Sy #
weitfa frdt off W ®1 o W % % fou v €1 3@ SSsvd % iy €W <ueid whl Hed YUish S
10 @1 1 @ 10 % o9 fedt gen & HRd % w9 0 faed 2
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TIWAS HI WHEH ®Y

& TRl ot wem @ <wmem ® tW for@ wed € fh— () ¥@ Yo W ok W™ 10 ®1 SR () 1 W 10 ok
= TRl WEn w1 AW el T8l $ SeE Ry T g

(i) 25.2, 10 3R 100 & <= ® ¥

25.2 .
x10 = 2.52x10

. 2562 =

(ii) 1038.4, 1000 @M 10000 & = ¥ ®

1038.4 3 3
- 1038.4 = x10° =1.0384 x10

1000
(ii) 0.005, 0.001 3K 0.01 & o= # ¥
-, 0.005 = (0.005 x 1000) X 10° = 5.0 x 10®
(iv) 0.00025, 0.0001 @M 0.001 & <= ¥ I
-, 0.00025 = (0.00025 x 10000) X 10" = 2.5 x 10*
A% S W EH I9HO™ i 10 9 fwE W@ Gfed 9w @ qon e € S oeem @ weRfa R wHfaw &R sf
YA <¥FeE T ®9 § feEn S @ehar 2
n=m X 10"
p ©F Ui § (¥, I A1 HUMHH) @9l 1< m < 10. 38 “n & WFH &9 wed 21"
wEeHr Em
1. YEAE hl SMEALIRAIIR el I IRl IR TIAARG o 98 T d& S ¥ 7 @, 9Hed & ani
R o S
2. (i) IR SRl p T FW AR SR WM WS @ 10° ¥ TOm wI
(i) af% 9kl p TMEl gW FfeA AR S U A 107 W o |
(iii) afg Ul Svmera fog foedt off R TMEf@ 9 &1 @ @ 10° ¥ O w|
(iv) ST T <ImaE w1 OFE Y WW HE ok faY 10 H M F WY W AU A w1 (WO 2 9) g

‘{U'I'FST ( Characteristic ) T@ aT'{U'I'f?T (Mantissa )
n % AME &9 H AN &N
n=m x10°, W& 1 < m < 10
10 % SHR W oYU od W AR o Rl s W e W
log n = log m + log 10°
= log m + p log 10
=p + log m
Tl p Tk YUl ¥ @R i 1 < m < 10, TE@C O < log m < 1, I m I
logn F p +log m ¥ WRid fFa 1 8 S& p % [0k T W 0 <logm < 1, &
1 QY (Characteristic) g qu log m %I log n &1 3TIUIY (mantissa) F&d R k!
AHE, RUMCHE FAAT YA Uik eiar € den erquier weft off momewk W& grr den
B log n, % YUAY SR YUIY WE *X od € d log n % W@ wH & fau eH
3Fd: log n H W HH % fou, TW I WHER W wgT -
1. n &% AF® &I & AR =H
n=mX 10°, 1 < m <10
2. logn & YUIW p ® IWe sk H d T@ (10 H ®M@)
3. dfeht ¥ log m 3@, 5@ =9 wwemn T g,
4. fa@ log n = p + log m

Ei%
3
3
3%

285, ufifyr
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afg frdl wem n #1 qufw p € iR euifer 4133 ¥ @@ log n = 2 + .4133 Yoty &RM, W W 2.4133.
for@ whd &1 wg e afg -2 @ SR erquify 4123 ® @ log m = -2 + .4123 M AT T BH -2.4123. T
forg whd (F?) @ SN W W ¥ fAw M 2 W 2 fomd € ok 99 ¥W om = 2.4123 fo@ wed #

Y I TH GHY fh W YUY WK wE % AU UM difeiehl w1 SN hE wid &1 3 URRTE ok
A H wm dferr SE R

o e T arfes o e dfed & 3l erell U @Em @ WRY e €, 10, 11, 12,... 97, 98, 99 | T
e o WY W Tk Ik H GEA, 0, 1, 2, .9 Bl Al IR wH Ge T E sfwd o (dH fewiw) #Ed ¥,
a9 W & fer 3 w1, 2.9 FEa fewEt ©

0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
61 7853 7860 7868 7875 7882 7889 7896 7803 7810 7817 1 1 2 3 4 4 5 6 6
62 7924 7931 7935 |7945| 7954 7959 7966 7973 7980 7987 1 1 2 3 4 5 6 6
63 7993 8000 8007 8014 8021 8028 8035 8041 8048 8055 1 1 2 3 3 4 5 6 6

3 AT B log (6.234) T A ¥, TW 62 W UKW W ol Ul <@d €1 36 U W S® W9 % e
foer ofid ™ 3 fa@n 21 aw gem 7945 ?1 @ s ¥ fF log (6.230) = 0.7945"

g T log (6.234). F1 TH wIfeq, Uy TAR SW THH &9 s e fHam sifus =m? sues fauw em
‘i ferEN % T H @A § BEN WAl Ik 4 ¥ TEGN W o W d@d € e 3 w4 famn ® (62
ot i W) eW 3 3 WW i 21 THT eH (7945 W 3 Wigd €1 eH 7948 Wiw el € ofd: ot W W W
g g

log (6.234) = 0.7948.

TE ST Ad Bl log (8.127), Wd G o faw 81 wreft uhk § ww 2 § @d € iR '@ 9096 W ®rl
B 9 o ufem W oM Wed € N UM B TR 7 WY W % 4 W el B SH 9096 H Sigd SR ®H 9100
EIT‘?I@?IT%?FI?I:

log (8.127) = 0.9100.

log nfam & @ n &1 99 W@ &
#ff 9% TEH log n H T FE F1 fafy 1 fadwm R oW w9 THHl fawla whEm w1 @R W ¥ Aft Sw
log n & & @ n 1 99 9@ A ¥l 3@ U wW ww fafy g o B AR log n o=t @ Al €W UE: wed
& 5 n = antilog t, @: & U U t #1 AT (antilog) T HT 21 B0 T U SUCTS FiGer 0 difershl
H ST HwW

oH ST log n = 2.5372.

n UE %W % U g9 UEd heel  log n k1 YUY ©d B T& W A€ .5372. B (AH ® fF T oA
&)l o 3@ GEA o WAoueh &, difelhl § W@ #id ®, fS0 ok @ifersst (log table) ® € @@ wEW H
@ S €1 WG oes difeehl W w9 7 § .53 arell dfed § .3443 feran qen @ ufem W oifqw ot w1 HA fewim
2 3| z@few difest § 3445 W B 2

31d: antilog (.5372) = 3.445

it log n = 2.5372 ¥, 3@: log n % UMW 2 ¥ SEY n 1 AHE &9 § e ghR @ fo@ wehd i—

n = 3.445 x 10°

I n = 344.5

* g eq @A Gy 6 afaeen 4 RE Mg GE gerdf W 98T 81 98 dae feeadw A §, #Efy g9 ‘SwER’ %1 Hed A H o
g fomd a8y glar 8 fh 7 a9 8 s GRGE # g0 WA @ g A fEer S

WA faam 286
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ITEAT 1—
I log x = 1.0712 8 @ x TG HifL—

T— B9 UW ¢ fF gem 1179, M 0712 &% THEY ¥ log x HT U T
#d: x = 1.179 x 10'

11.79

Salglul 2—
I log x = 2.1352, B A x A HIET

T WiaerTul difeeRl ¥ ®H U@ § fR Wem 1366 WEA (1352 oh UHkE ¥ ;W Ui o A -2, ¥, s@faw
x = 1.866 x 10” = 0.01366
WA MU W TR T SUENT
IETEOT 1—
6.3 x 1.29 9@ i
TA— A x = 6.3 X 1.29
9 log x = log (6.3 x 1.29) = log 6.3 + log 1.29
3@ log 6.3 = 0.7993

log 1.29 = 0.1106
- log x = 0.9099,

YiaeTgUe @ W
x = 8.127
S&TEI0T 2—
(1.23)'°
—————— & °H HISY
11.2x23.5 =
3
2
TE— WA x = log 1237
11.2x23.5
3
2
dd, log x = lo &
11.2x23.5

3
= log 1.23 ~ log (11.2 X 23.5)

3
=, log 1.23 ~log 11.2 - 23.5

7,
log 1.23

0.0899

3
5 log 1.23=0.13485

log 11.2  =1.0492
log 23.5 =1.3711
log x =0.13485 - 1.0492 - 1.3711
= 3.71455
. X = 0.005183
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3&TE0T 3:

(71.24)° x /56
2.3 xJ21 A 1T

71249 x \56
EEATX = AT (9.3 xv21
{(71.24)5 x\/%}
q9, log x = log —[2.3)7x\/i

llog (71.24)° + log /56 - log (2.3)" - log~/21]

O N~ N|+~

1 7 1
= —log 71.24 + — log 56 — —log 2.3 — — log 21
2 & 4 & 2 & 4 &
9 difeTeRtsti 1 YA wH W

log 71.24 = 1.8527
log 56 = 1.7482
log 2.3 =0.3617
log 21 = 1.3222

- log x = S log (1.8527) + - (1.7482) -~ (0.3617) -~ (1.3222)

2 4 2 4
= 3.4723
T x = 2967
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R 1

N ] 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
10 | 0000|0043 | 0086 | 0128 | 0170 5 13 | 17 21 26 | 30 3438

0212 | 0253|0294 | 0334 | 0374 | 4 8 12 | 16 20 24 | 28 3236
11 | 0414|0453 | 0492 | 0531 | 0569 4 8 12 | 16 20 23 | 27 3135

0607 | 0645|0682 | 0719 | 0755 | 4 7 11 15 18 22 | 26 2933
12 | 0792|0828 | 0864 | 0899 | 0934 3 7 11 14 18 21 | 25 2832

0969 | 1004{1038|1072| 1106 | 3 7 10 | 14 17 20 | 24 2731
13 | 1139|1173 | 1206 | 1239 | 1271 3 6 10 | 13 16 19 | 23 2629

1303 | 1335|1367 1399 | 1430 | 3 7 10 | 13 16 19 | 22 2529
14 | 14611492 | 1523 | 1553 | 1584 3 6 9 12 15 19 | 22 2528

1614 | 1644|1673 1703 | 1732 | 3 6 9 12 14 17 | 20 2326
15 | 1761|1790 | 1818 | 1847 | 1875 3 6 9 11 14 17 | 20 2326

1903 | 1931|1959 1987 | 2014 | 3 6 8 11 14 17 | 19 2225
16 | 2041|2068 | 2095 | 2122 | 2148 3 6 8 11 14 16| 19 2224

2175 | 2201|2227 (2253|2279 | 3 5 8 10 13 16 | 18 2123
17 | 23042330 | 2355 | 2380 | 2405 3 5 8 10 13 15| 18 2023

2430 | 2455|2480 2504 | 2529 | 3 5 8 10 12 15 | 17 2022
18 | 25532577 | 2601 | 2625 | 2648 2 5 7 9 12 14 | 17 1921

2672 | 2695|2718 |2742 | 2765 | 2 4 7 9 11 14 | 16 1821
19 | 27882810 | 2833 | 2856 | 2878 2 4 7 9 11 13 | 16 1820

2900 | 2923|2945 | 2967 | 2989 | 2 4 6 8 11 13| 15 1719
20 | 3010(3032 | 3054 | 3075 | 3096 | 3118 | 3139|3160 |3181 | 3201 | 2 4 6 8 11 13 | 156 1719
21 | 3222|3243 | 3263 | 3284 | 3304 | 3324 | 3345|3365|3385 | 3404 | 2 4 6 8 10 12 | 14 1618
22 | 3424|3444 | 3464 | 3483 | 3502 | 3522 | 3541|3560 |3579 | 3598 | 2 4 6 8 10 12 | 14 1517
23 | 36173636 | 3655 | 3674 | 3692 | 3711 | 3729|3747 |3766 | 3784 | 2 4 6 7 9 11| 18 1517
24 | 38023820 | 3838 | 3856 | 3874 | 3892 | 3909|3927 |3945 | 3962 | 2 4 5 7 9 11| 12 1416
25 | 3979|3997 | 4014 | 4031 | 4048 | 4065 | 4082|4099 | 4116 | 4133 | 2 3 5 7 9 10| 12 1415
26 | 4150(4166 | 4183 | 4200 | 4216 | 4232 | 4249|4265 | 4281 | 4298 | 2 3 5 7 8 10| 11 1315
27 | 43144330 | 4346 | 4362 | 4378 | 4393 | 4409|4425|4440 | 4456 | 2 3 5 6 8 9 11 1314
28 | 44724487 | 4502 | 4518 | 4533 | 4548 | 4564|4579 | 4594 | 4609 | 2 3 5 6 8 9 11 12 14
29 | 46244639 | 4654 | 4669 | 4683 | 4698 | 4713|4728 |4742 | 4757 | 1 3 4 6 7 9 10 12138
30 | 47714786 | 4800 | 4814 | 4829 | 4843 | 4857|4871 |4886 | 4900 | 1 3 4 6 7 9 10 11138
31 | 4914|4928 4942| 4955 | 4969 | 4983 | 4997|5011 | 5024 | 5038 | 1 3 4 6 7 8 10 1112
32 | 50515065 | 5079 | 5092 | 5105 | 5119 | 5132| 5145|5159 | 5172 | 1 3 4 5 7 8 9 11 12
33 | 5185(5198 | 5211 | 5224 | 5237 | 5250 | 5263|5276 | 5289 | 5302 | 1 3 4 5 6 8 9 10 12
34 | 53155328 | 5340 | 5353 | 5366 | 5378 | 5391|5403 | 5416 | 5428 | 1 3 4 5 6 8 9 10 11
35 | 54415453 | 5465 | 5478 | 5490 | 5502 | 5514|5527 | 5539 | 5551 | 1 2 4 5 6 7 9 10 11
36 | 55635575 | 5587 | 5599 | 5611 | 5623 | 5635|5647 | 5658 | 5670 | 1 2 4 5 6 7 8 10 11
37 | 56825694 | 5705 | 5717 | 5729 | 5740 | 5752|5763 | 5775 | 5786 | 1 2 3 5 6 7 8 9 10
38 | 57985809 | 5821 | 5832 | 5843 | 5855 | 5866|5877 | 5888 | 5899 | 1 2 3 5 6 7 8 9 10
39 | 59115922 | 5933 | 5944 | 5955 | 5966 | 5977|5988 |5999 | 6010 | 1 2 3 4 5 7 8 9 10
40 (6021|6031 | 6042 | 6053 | 6064 | 6075 | 6085|6096 6107 | 6117 | 1 2 3 4 5 6 8 9 10
41 | 6128|6138 | 6149 | 6160 [ 6170 | 6180 | 6191|6201 | 6212 | 6222 | 1 2 3 4 5 6 7 8 9
42 | 62326243 | 6253 | 6263 | 6274 | 6284 | 6294|6304 | 6314 | 6325 | 1 2 3 4 5 6 7 8 9
43 | 6335(6345 | 6355 | 6365 | 6375 | 6385 | 6395| 6405|6415 | 6425 | 1 2 3 4 5 6 7 8 9
44 | 6435(6444 | 6454 | 6464 | 6474 | 6484 | 6493|6503 |6513 | 6522 | 1 2 3 4 5 6 7 8 9
45 (6532|6542 | 6551 | 6561 | 6471 | 6580 | 6590|6599 | 6609 | 6618 | 1 2 3 4 5 6 7 8 9
46 | 6628(6637 | 6646 | 6656 | 6665 | 6675 | 6684|6693 |6702 | 6712 | 1 2 3 4 5 6 7 7 8
47 | 6721|6730 | 6739 | 6749 | 6758 | 6767 | 6776| 6785|6794 | 6803 | 1 2 3 4 5 5 6 7 8
48 | 6812(6821 | 6830 | 6839 | 6848 | 6857 | 6866|6875 |6884 | 6893 | 1 2 3 4 4 5 6 7 8
49 | 6902(6911 | 6920 | 6928 | 6937 | 6946 | 6955|6964 | 6972 | 6981 | 1 2 3 4 4 5 6 7 8

2022-23

289, dqfifere



|RUT I (SRE9T: )

N 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
50 | 6990|6998 | 7007 | 7016 | 7024 | 7033 | 7042|7050 | 7059 | 7067 | 1 2 3 3 4 5 6 7 8
51 | 7076|7084 | 7093 | 7101 | 7110 | 7118 | 7126| 7135|7143 | 7152 | 1 2 3 3 4 5 6 7 8
52 | 7160|7168 | 7177 | 7185 | 7193 | 7202 | 7210| 7218|7226 | 7235 | 1 2 2 3 4 5 6 7 7
53 | 7243|7251 | 7259 | 7267 | 7275 | 7284 | 7292| 7300|7308 | 7316 | 1 2 2 3 4 5 6 6 7
54 | 7324|7332 | 7340 | 7348 | 7356 | 7364 | 7372| 7380|7388 | 7396 | 1 2 2 3 4 5 6 6 7
55 | 7404|7412 | 7419 | 7427 | 7435 | 7443 | 7451|7459 | 7466 | 7474 | 1 2 2 3 4 5 5 6 7
56 | 7482|7490 | 7497 | 7505 | 7513 | 7520 | 7528|7536 | 7543 | 7551 | 1 2 2 3 4 5 5 6 7
57 | 7559|7566 | 7574 | 7582 | 7589 | 7597 | 7604|7612 |7619 | 7627 | 1 2 2 3 4 5 5 6 7
58 | 7634|7642 | 7649 | 7657 | 7664 | 7672 | 7679|7686 | 7694 | 7701 | 1 1 2 3 4 4 5 6 7
59 | 7709|7716 | 7723 | 7731 | 7738 | 7745 | 7752|7760 | 7767 | 7774 | 1 1 2 3 4 4 5 6 7
60 | 7782|7789 | 7796 | 7803 | 7810 | 7818 | 7825|7832 | 7839 | 7846 | 1 1 2 3 4 4 5 6 6
61 | 7853|7860 | 7768 | 7875 | 7882 | 7889 | 7896|7903 | 7910 | 7917 | 1 1 2 3 4 4 5 6 6
62 | 7924|7931 | 7938 | 7945 | 7952 | 7959 | 7966|7973 | 7980 | 7987 | 1 1 2 3 3 4 5 6 6
63 | 7993|8000 | 8007 | 8014 | 8021 | 8028 | 8035|8041 |8048 | 8055 | 1 1 2 3 3 4 5 5 6
64 | 8062 (8069 | 8075 | 8082 | 8089 | 8096 | 8102|8109 |8116 | 8122 | 1 1 2 3 3 4 5 5 6
65 | 8129|8136 | 8142 | 8149 | 8156 | 8162 | 8169|8176|8182 |8189 | 1 1 2 3 3 4 5 5 6
66 | 8195|8202 | 8209 | 8215 | 8222 | 8228 | 8235|8241 |8248 | 8254 | 1 1 2 3 3 4 5 5 6
67 | 8261 8267 | 8274 | 8280 | 8287 | 8293 | 8299|8306 | 8312 | 8319 | 1 1 2 3 3 4 5 5 6
68 | 8325|8331 | 8338 | 8344 | 8351 | 8357 | 8363|8370|8376 | 8382 | 1 1 2 3 3 4 4 5 6
69 | 8388 (8395 | 8401 | 8407 | 8414 | 8420 | 8426|8432 |8439 | 8445 | 1 1 2 2 3 4 4 5 6
70 | 8451|8457 | 8463 | 8470 | 8476 | 8482 | 8488|8494 | 8500 | 8506 | 1 1 2 2 3 4 4 5 6
71 | 85138519 | 8525 | 8531 | 8537 | 8543 | 8549|8555 | 8561 | 8567 | 1 1 2 2 3 4 4 5 5
72 | 8573|8579 | 8585 | 8591| 8597 | 8603 | 8609|8615 | 8621 | 8627 | 1 1 2 2 3 4 4 5 5
73 | 8633 8639 | 8645 | 8651 | 8657 | 8663 | 8669|8675 | 8681 | 8686 | 1 1 2 2 3 4 4 5 5
74 | 8692|8698 | 8704 | 8710 | 8716 | 8722 | 8727|8733 |8739 | 8745 | 1 1 2 2 3 4 4 5 5
75 | 8751|8756 | 8762 | 8768 | 8774 | 8779 | 8785|8791 |8797 | 8802 | 1 1 2 2 3 3 4 5 5
76 | 8808 8814 | 8820 | 8825 | 8831 | 8837 | 8842|8848 (8854 | 8859 | 1 1 2 2 3 3 4 5 5
77 | 8865|8871 | 8876 | 8882 | 8887 | 8893 | 8899|8904 | 8910 | 8915 | 1 1 2 2 3 3 4 4 5
78 | 8921 (8927 | 8932 | 8938 | 8943 | 8949 | 89548960 | 8965 | 8971 | 1 1 2 2 3 3 4 4 5
79 | 8976|8982 | 8987 | 8993 | 8998 | 9004 | 9009|9015 | 9020 | 9025 | 1 1 2 2 3 3 4 4 5
80 | 9031|9036 | 9042 | 9047 | 9053 | 9058 | 9063|9069 | 9074 | 9079 | 1 1 2 2 3 3 4 4 5
81 | 9085 (9090 | 9096 | 9101 | 9106 | 9112 | 9117|9122 |9128 | 9133 | 1 1 2 2 3 3 4 4 5
82 | 9138|9143 | 9149 | 9154 | 9159 | 9165 | 9170(9175|9180 | 9186 | 1 1 2 2 3 3 4 4 5
83 | 9191 (9196 | 9201 | 9206 | 9212 | 9217 | 9222|9227 | 9232 | 9238 | 1 1 2 2 3 3 4 4 5
84 | 9243|9248 | 9253 | 9258 | 9263 | 9269 | 9274|9279 |9284 | 9289 | 1 1 2 2 3 3 4 4 5
85 | 9294|9299 | 9304 | 9309 | 9315 | 9320 | 9325|9330 |9335 | 9340 | 1 1 2 2 3 3 4 4 5
86 | 9345|9350 | 9355 | 9360 | 9365 | 9370 | 9375|9380 |9385 | 9390 | 1 1 2 2 3 3 4 4 5
87 | 9395|9400 | 9405 | 9410 | 9415 | 9420 | 9425|9430 | 9435 | 9440 | O 1 1 2 2 3 3 4 4
88 | 9445|9450 | 9455 | 9460 | 9465 | 9469 | 9474|9479 |9484 | 9489 | O 1 1 2 2 3 3 4 4
89 | 9494|9499 | 9504 | 9509 | 9513 | 9518 | 9523|9528 | 9533 | 9538 | O 1 1 2 2 3 3 4 4
90 | 9542|9547 | 9552 | 9557 | 9562 | 9566 | 9571|9576 | 9581 | 9586 | O 1 1 2 2 3 3 4 4
91 | 9590 (9595 | 9600 | 9605 | 9609 | 9614 | 9619|9624 | 9628 (9633 | O 1 1 2 2 3 3 4 4
92 | 9638|9643 | 9647 | 9652 | 9657 | 9661 | 9666|9671 | 9675 | 9680 | O 1 1 2 2 3 3 4 4
93 | 9685 (9689 | 9694 | 9699 | 9703 | 9708 | 9713|9717 | 9722 (9727 | O 1 1 2 2 3 3 4 4
94 | 9731 | 9736| 9741 | 9745 | 9750 | 9754 | 9759|9763 | 9768 | 9773 | O 1 1 2 2 3 3 4 4
95 | 9777|9782 | 9786 | 9791 | 9795 | 9800 | 9805|9809 | 9814 | 9818 | 0 1 1 2 2 3 3 4 4
96 | 9823|9827 | 9832 | 9836 | 9841 | 9845 | 9850|9854 | 9859 | 9863 | O 1 1 2 2 3 3 4 4
97 | 9868 (9872 | 9877 | 9881 | 9886 | 9890 | 9894|9899 | 9903 (9908 | O 1 1 2 2 3 3 4 4
98 | 9912|9917 | 9921 | 9926 | 9930 | 9934 | 9939|9943 | 9948 | 9952 | O 1 1 2 2 3 3 4 4
99 | 9956|9961 | 9965 | 9969 | 9974 | 9978 | 9983|9987 | 9997 | 9996 | O 1 1 2 2 3 3 3 4
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N 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
00 | 1000|1002 | 1005| 1007 | 1009 | 1012 | 1014|1016|1019| 1021 | O 0 1 1 1 1 2 2 2
.01 | 1023|1026 | 1028 | 1030 | 1033 | 1035 | 1038|1040 | 1042 | 1045 | O 0 1 1 1 1 2 2 2
.02 | 1047|1050 | 1052 | 1054 | 1057 | 1059 | 1062|1064 | 1067 | 1069 | O 0 1 1 1 1 2 2 2
.03 | 1072|1074 | 1076 | 1079 | 1081 | 1084 | 1086|1089 | 1091 | 1094 | O 0 1 1 1 1 2 2 2
.04 1096|1099 | 1102 | 1104 | 1107 | 1109 | 1112|1114 |1117 | 1119 | O 1 1 1 1 2 2 2 2
.05| 1122{1125| 1127 | 1130| 1132 | 1135 | 1138|1140| 1143 | 1146 | O 1 1 1 1 2 2 2 2
.06 | 1148|1151 | 1153 | 1156 | 1159 | 1161 | 1164|1167 1169 | 1172 [ O 1 1 1 1 2 2 2 2
.07 | 11751178 | 1180 | 1183 | 1186 | 1189 | 1191|1194 | 1197 | 1199 | O 1 1 1 1 2 2 2 2
.08 | 1202|1205| 1208 | 1211 | 1213 | 1216 | 1219|1222 |1225| 1227 | O 1 1 1 1 2 2 2 3
.09| 1230|1233 | 1236| 1239 1242 | 1245 | 1247|1250 | 1253 | 1256 | O 1 1 1 1 2 2 2 3
.10 | 1259|1262 | 1265| 1268 | 1271 | 1274 | 1276(1279 (1282 | 1285 | O 1 1 1 1 2 2 2 3
.11 1288( 1291 | 1294 | 1297 | 1300 | 1303 | 1306|1309 | 1312 | 1315 | O 1 1 1 2 2 2 2 3
.12] 1318[ 1321 | 1324 | 1327 | 1330 | 1334 | 1337|1340 (1343 | 1346 | O 1 1 1 2 2 2 2 3
.13 | 1349|1352 | 1355| 1358 | 1361 | 1365 | 1368|1371 | 1374 | 1377 | O 1 1 1 2 2 2 3 3
.14 1380|1384 | 1387 | 1390 | 1393 | 1396 | 1400|1403 | 1406 | 1409 | O 1 1 1 2 2 2 3 38
.15 1413|1416 | 1419 | 1422 | 1426 | 1429 | 1432|1435|1439 | 1442 | O 1 1 1 2 2 2 3 3
.16 | 1445|1449 | 1452 | 1455 1459 | 1462 | 1466|1469 | 1472 | 1476 | O 1 1 1 2 2 2 3 38
.17 1479|1483 | 1486 | 1489 | 1493 | 1496 | 1500|1503 | 1507 | 1510 | O 1 1 1 2 2 2 3 3
.18 | 1514|1517 | 1521 | 1524 | 1528 | 1531 | 1535|1538 | 1542 | 1545 | O 1 1 1 2 2 2 3 3
.19| 1549|1552 | 1556 | 1560 | 1563 | 1567 | 1570|1574 | 1578 | 1581 | O 1 1 1 2 2 3 3 3
.20 | 1585[ 1589 | 1592 | 1596 | 1600 | 1603 | 1607|1611 | 1614 | 1618 | O 1 1 1 2 2 3 3 3
.21 1622|1626 | 1629 | 1633 | 1637 | 1641 | 1644|1648 |1652 | 1656 | O 1 1 2 2 2 3 3 3
.22 1660|1663 | 1667 | 1671 | 1675| 1679 | 1683|1687 | 1690 | 1694 | O 1 1 2 2 2 3 3 3
.23 1698|1702 | 1706 | 1710 | 1714 | 1718 | 1722|1726 | 1730 | 1734 | O 1 1 2 2 2 3 3 4
.24 | 1738|1742 | 1746| 1750 | 1754 | 1758 | 1762|1766 | 1770 | 1774 | O 1 1 2 2 2 3 3 4
.25( 1778|1782 | 1786 | 1791 | 1795| 1799 | 1803|1807 | 1811 | 1816 | O 1 1 2 2 2 3 3 4
.26( 1820|1824 | 1828 | 1832 | 1837 | 1841 | 1845|1849 |1854 | 1858 | O 1 1 2 2 3 3 3 4
.27| 1862|1866 | 1871 | 1875| 1879 | 1884 | 1888|1892 | 1897 | 1901 | O 1 1 2 2 3 3 3 4
.28| 1905( 1910 | 1914 | 1919| 1923 | 1928 | 1932|1936 | 1941 | 1945 | O 1 1 2 2 3 3 4 4
.29( 1950|1954 | 1959 | 1963 | 1968 | 1972 | 1977|1982 | 1986 | 1991 | O 1 1 2 2 3 3 4 4
.30| 1995|2000 | 2004 | 2009 | 2014 | 2018 | 2023|2028 | 2032 | 2037 | O 1 1 2 2 3 3 4 4
.31| 2042|2046 | 2051 | 2056 | 2061 | 2065 | 2070|2075 | 2080 | 2084 | O 1 1 2 2 3 3 4 4
.32| 2089(2094 | 2099 | 2104 | 2109 | 2113 | 2118|2123 |2128 | 2133 | O 1 1 2 2 3 3 4 4
.33| 2138|2143 | 2148 | 2153 | 2158 | 2163 | 2168|2173 |2178 | 2183 | O 1 1 2 2 3 3 4 4
.34| 2188|2193 | 2198 | 2203 | 2208 | 2213 | 2218|2223 |2228 | 2234 | 1 1 2 2 3 3 4 4 5
.35( 2239|2244 | 2249 | 2254 | 2259 | 2265 | 2270|2275 |2280 | 2286 | 1 1 2 2 3 3 4 4 5
.36| 2291|2296 | 2301 | 2307 | 2312 | 2317 | 2323|2328 2333 | 2339 | 1 1 2 2 3 3 4 4 5
.37| 2344|2350 | 2355 | 2360 | 2366 | 2371 | 2377|2382 |2388 | 2393 | 1 1 2 2 3 3 4 4 5
.38| 2399|2404 | 2410 | 2415| 2421 | 2427 | 2432|2438 |2443 | 2449 | 1 1 2 2 3 3 4 4 5
.39 2455|2460 | 2466 | 2472 | 2477 | 2483 | 2489|2495 | 2500 | 2506 | 1 1 2 2 3 3 4 5 5
.40( 2512|2518 | 2523 | 2529 | 2535 | 2541 | 2547|2553 | 2559 | 2564 | 1 1 2 2 3 4 4 5 5
.41| 2570|2576 | 2582 | 2588 | 2594 | 2600 | 2606|2612 |2618 | 2624 | 1 1 2 2 3 4 4 5 5
.42 2630|2636 | 2642 | 2649 | 2655 | 2661 | 2667|2673 | 2679 | 2685 | 1 1 2 2 3 4 4 5 6
43| 2692|2698 | 2704 | 2710 | 2716 | 2723 | 2729|2735|2742 | 2748 | 1 1 2 3 3 4 4 5 6
.44 2754|2761 | 2767 | 2773 | 2780 | 2786 | 2793|2799 | 2805 | 2812 | 1 1 2 3 3 4 4 5 6
.45( 2818|2825 | 2831 | 2838 | 2844 | 2851 | 2858|2864 | 2871 | 2877 | 1 1 2 3 3 4 5 5 6
.46| 2884|2891 | 2897 [ 2904 | 2911 | 2917 | 2924|2931 | 2938 | 2944 | 1 1 2 3 3 4 5 5 6
.47( 29512958 | 2965 | 2972 | 2979 | 2985 | 2992|2999 | 3006 | 3013 | 1 1 2 3 3 4 5 5 6
48| 3020|3027 | 3034 | 3041 | 3048 | 3055 | 3062|3069 | 3076 | 3083 | 1 1 2 3 3 4 5 6 6
.49| 3090|3097 | 3105] 3112 3119 3126 | 313331413148 | 3155 | 1 1 2 3 3 4 5 6 6
291y qifore



N ] 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

50| 3162|3170 | 3177 | 3184 | 3192 | 3199 | 3206|3214 |3221| 3228 | 1 1 2 3 4 4 5 6 7

51 | 3236|3243 | 3251 | 3258 | 3266 | 3273 | 3281|3289 (3296 | 3304 | 1 2 2 3 4 5 5 6 7

52| 3311|3319 | 3327 | 3334 | 3342 | 3350 | 3357|3365 (3373 | 3381 | 1 2 2 3 4 5 5 6 7

53 | 3388|3396 | 3404 | 3412 | 3420 | 3428 | 3436|3443 (3451|3459 | 1 2 2 3 4 5 6 6 7

54 | 3467|3475 | 3483 | 3491 | 3499 | 3508 | 3516|3524 |3532 | 3540 | 1 2 2 3 4 5 6 6 7

55 | 3548|3556 | 3565 | 3573 | 3581 | 3589 | 3597|3606 |3614 | 3622 | 1 2 2 3 4 5 6 7 7

56 | 3631|3639 | 3648 | 3656 | 3664 | 3673 | 3681|3690 3698 | 3707 | 1 2 3 3 4 5 6 7 8
.57 | 3715|3724 | 3733 | 3741 | 3750 | 3758 | 3767|3776 3784 | 3793 | 1 2 3 3 4 5 6 7 8
.58 | 3802|3811 | 3819 | 3828 | 3837 | 3846 | 3855|3864 (3873 | 3882 | 1 2 3 4 4 5 6 7 8
.59 | 3890|3899 | 3908 | 3917 | 3926 | 3936 | 3945|3954 (3963 | 3972 | 1 2 3 4 5 5 6 7 8
.60 | 3981|3990 | 3999 | 4009 | 4018 | 4027 | 4036|4046 (4055 | 4064 | 1 2 3 4 5 6 6 7 8
.61 4074|4083 | 4093 | 4102 | 4111| 4121 | 4130|4140 (4150 | 4159 | 1 2 3 4 5 6 7 8 9
.62 4169|4178 | 4188 | 4198 | 4207 | 4217 | 4227|4236 | 4246 | 42S6 | 1 2 3 4 5 6 7 8 9
.63 | 4266|4276 | 4285 | 4295 | 4305 | 4315 | 4325|4335 (4345 4355 | 1 2 3 4 5 6 7 8 9
.64 | 4365|4375 | 4385 | 4395 | 4406 | 4416 | 4426|4436 (4446 | 4457 | 1 2 3 4 5 6 7 8 9
.65 | 4467|4477 | 4487 | 4498 | 4508 | 4519 | 4529|4539 (4550 | 4560 | 1 2 3 4 5 6 7 8 9
.66 | 4571|4581 | 4592 | 4603 | 4613 | 4624 | 4634|4645 (4656 | 4667 | 1 2 3 4 5 6 7 9 10
.67 | 4677|4688 | 4699 | 4710 | 4721 | 4732 | 4742|4753 (4764 | 4775 | 1 2 3 4 5 7 8 9 10
.68 | 4786|4797 | 4808 | 4819 | 4831 | 4842 | 4853|4864 (4875 4887 | 1 2 3 4 6 7 8 9 10
.69 | 4898|4909 | 4920 | 4932 | 4943 | 4955 | 4966|4977 (4989 | 5000 | 1 2 3 5 6 7 8 9 10
.70 | 5012|5023 | 5035 | 5047 | 5058 | 5070 | 5082|5093 5105 5117 | 1 2 4 5 6 7 8 9 11
.71 | 5129|5140 | 5152 | 5164 | 5176 | 5188 | 5200|5212 (5224 | 5236 | 1 2 4 5 6 7 8 10 11
.72 | 5248|5260 | 5272 | 5284 | 5297 | 5309 | 5321|5333 [5346 | 5358 | 1 2 4 5 6 7 9 10 11
.73 | 5370|5383 | 5395 | 5408 | 5420 | 5433 | 5445|5458 (5470 | 5483 | 1 3 4 5 6 8 9 10 11
.74 | 5495|5508 | 5521 | 5534 | 5546 | 5559 | 5572|5585 (5598 | 5610 | 1 3 4 5 6 8 9 10 12
.75 | 5623|5636 | 5649 | 5662 | 5675 | 5689 | 5702|5715 (5728 | 5741 | 1 3 4 5 7 8 9 10 12
.76 | 5754|5768 | 5781 | 5794 | 5808 | 5821 | 5834|5848 (5861 | 5875 | 1 3 4 5 7 8 9 1112
.77 | 5888|5902 | 5916 | 5929 | 5943 | 5957 | 5970|5984 (5998 | 6012 | 1 3 4 5 7 8 10 1112
.78 |6026 | 6039 | 6053 | 6067 | 6081 | 6095 | 6109|6124 (6138 | 6152 | 1 3 4 6 7 8 10 11138
.79 | 6166|6180 | 6194 | 6209 | 6223 | 6237 | 6252|6266 (6281 | 6295 | 1 3 4 6 7 9 10 11138
.80 | 6310|6324 | 6339 | 6353 | 6368 | 6383 | 6397|6412 (6427 | 6442 | 1 3 4 6 7 9 10 12138
.81 | 6457|6471 | 6486 | 6501 | 6516 | 6531 | 6546|6561 |6577 | 6592 | 2 3 5 6 8 9 11 1214
.82 | 6607|6622 | 6637 | 6653 | 6668 | 6683 | 6699|6714 6730 | 6745 | 2 3 5 6 8 9 11 12 14
.83 | 6761|6776 | 6792 | 6808 | 6823 | 6839 | 6855|6871 |6887 | 6902 | 2 3 5 6 8 9 11 1314
.84 | 6918|6934 | 6950 | 6966 | 6982 | 6998 | 7015|7031 | 7047 | 7063 | 2 3 5 6 8 10| 11 1815
.85 | 7079|7096 | 7112| 7129 | 7145| 7161 | 7178|7194 |7211 | 7228 | 2 3 5 7 8 10| 12 1815
.86 | 7244|7261 | 7278 | 7295 | 7311 | 7328 | 7345|7362 | 7379 | 7396 | 2 3 5 7 8 10| 12 1815
.87 | 7413|7430 | 7447 | 7464 | 7482 | 7499 | 7516|7534 | 7551 | 7568 | 2 3 5 7 9 10| 12 1416
.88 | 7586|7603 | 7621 | 7638 | 7656 | 7674 | 7691|7709 7727 | 7745 | 2 4 5 7 9 11| 12 1416
.89 | 7762|7780 | 7798 | 7816 | 7834 | 7852 | 7870|7889 7907 | 7925 | 2 4 5 7 9 11| 13 1416
.90 | 7943|7962 | 7980 | 7998 | 8017 | 8035 | 8054|8072 8091 | 8110| 2 4 6 7 9 11| 183 1517
.91 | 8128|8147 | 8166 | 8185 | 8204 | 8222 | 8241|8260 |8279 | 8299 | 2 4 6 8 9 11| 13 1517
.92 | 8318|8337 | 8356 | 8375 | 8395 | 8414 | 8433|8453 (8472 | 8492 | 2 4 6 8 10 12| 14 1517
.93 | 8511|8531 | 8551 | 8570 | 8590 | 8610 | 8630|8650 | 8670 | 8690 | 2 4 6 8 10 12| 14 1618
.94 | 8710|8730 | 8750 | 8770 | 8790 | 8810 | 8831|8851 [8872| 8892 | 2 4 6 8 10 12| 14 1618
.95 | 8913|8933 | 8954 | 8974 | 8995 | 9016 | 9036|9057 9078 | 9099 | 2 4 6 8 10 12| 15 1719
.96 | 9120(9141 | 9162 | 9183 | 9204 | 9226 | 9247|9268 | 9290 | 9311 | 2 4 6 8 11 13| 15 1719
.97 | 9333|9354 | 9376 | 9397 | 9419 | 9441 | 9462|9484 | 9506 | 9528 | 2 4 7 9 11 13| 15 1720
.98 | 9550( 9572 | 9594 | 9616 | 9638 | 9661 | 9683|9705 | 9727 | 9750 | 2 4 7 9 11 13| 16 1820
.99 [ 9772(9795 | 9817 | 9840 | 9863 | 9886 | 9908|9931 [ 9954 | 9977 | 2 5 7 9 11 14| 16 1820
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