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CHEMICAL BONDING AND MOLECULAR STRUCTURE
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T T A fafq= TR & awdl § et o gl 1 | et
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foremm =Y et €1 wemst % uge fafire o el wiefs % w9
H e e 81 et o U8 WHE 1 ‘ST wEd € Wedel ®9
H hIE a1 U o TZh WAL i STH § Tehe Tedl ¢ fafe
TEEH TS § 3ok ST WIeahi (RIS, STl Sems) <l
Tl el S0 oict <hl  TErEfeh 3Ty’ hed €1 <k TEmatis
ifites fafi=t axail o waTget w1 fu=-fa= fafusti @ g% en
o IROTHEEY od €, 37d: 39H T 99 S 2id &1 TCHIY] T
I el B2 Shelel o HASH € §9a 4 82 i s IHI] WY
F Bt €2 31 weft geAl oF S < o fory gHa-gma R fafie
fagia G ome €1 3 € wige-ogd fagia, G wel geieeE
T gfaedo (AT d.IR) fagia, gasea ey fagia qen
aTfueeh e Tagidl

Harsrehar & fafq= fagral 1 faem qen qemfis sl St
TP I AR H1 YT FaY aRqd H WRA-UEAT q @ ok
TR forame qen 3Terd |Rof w1 SHe 9 @I 2| Yos e
Fferer T B 1 T T B1 T8 ST e 9H ok fou
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4.1 ETAHh 3T okl hidcT-
TS IR

ARl g TEEAS oTE & oI i A 5
fau w2 v fFu U, wfed 9 1916 | SiEd @R
qeE WA &Y 9 HalTsHe A 4§ 9% gul
IR FAYTH TSIl Nalence)ﬁﬁak@ﬁm
1| T A Iepe NEl 1 Afeharar T enia of|

Y TV & Tk €4 AR 3ifte (STdie
Tl T AfYHIE) doT ol el oh ®9 o
frefya fan sr werel ¥ oifuhan e SoleeM
TaTfed & Hehd 81 SE T @t 7 o6 3 o1l el
T o 81 Al T SUTEd B ©, S aheid 3Afte i
o WE T W @/ F| TW YHR Gieaq & T w4
H Sufterd Tehel Soiaeia o1 & Tk i R o T
2, Sl IF= 6 | uF o oS HAl W TH-TH
TR SUfted ®d €| SOl w1 I8 o U
fagrm womdt fa=mm fefra & 21 oge 3 T©
ARG o foh TwAIY] T qEmEiTes ey g
TIH B 3T TR STk 1 W i &1 S0
& foau- difeam wd FolE ¥ @ifeay T T
TAF FARN 1 TSR oY STI TR e
I Il B qUT AT Tk SoieR[ U Y SO
Tyt areeen T e €, el Gifead emeF (Na'h)
T FAREE A (CI) 9 B 3 SRl (S9-
Cl,, H,, F,, S11%) H TAT[eH # ey RO s
#t e gr1 i B ¥ 39 R 5N 3 sruped
o TCATY] ek STEl TRl eTeen STEE WiW id &
T2 Udteh : fRET 310 o o4 WS o Shed
ATEl IS TR TS A o e od g1 3
ngﬁaﬁjﬁ (Valence Electron)m
%I S IGIEC W'&'@ﬁl@'ﬁ (Inner Shell Electron) 3TS31
TR § GUEd Bd € 99 WHa: S gl o
Tfmferd 7 gid €1 Tk st Weee ST, o5
J AT H HASTR 3ersRl i Feftd w5 o fog
WA Hohadl &I gEAIfaa forar, 2 g9 Udieh
(Lewis Symbol) el STl 21 SSEeong— e afrerd
o ql % ‘oEd Wl 39 WehR B

ooo oFo ‘Ne’
oo.

Li Be eBe o¢Ce eNe
[ ]

L] L]

WEE faqm

ST Udiehl T WETT @ Wdleh o 9Rl AR Iufeerd
fogatl 1 HE W] o FAISiohdl Soiaeil sl HE
F1 A F| T8 TS T KT G A TS
TSRl o qRehe H HEEdl 3t §1 T ®1 9
ISR A1 A1 759 Yot | Sufeed foget i s
o e Bl € A 8§ W W fagsi sreen wWasteRal
TR H e & uE 38 ufisferd fRA S
Tehal 21

TR TMEeH o ey W hide 3 FeAfafaa

A St T AT 3MMehiva ferar—

o 37ad Rl § I=o - FoMcTshdl oSS
T = fog- TRl aTe &R g Tk gE
U I T g guE W@ M g

o TelloH THME § SHUMEH qel &R § €FEH
o Hafuq e §) %Ee: T Solded
TTUT LA AT Teh Soide™ Hod B o Horea®q
BT 2

o TH YR fAfld RO qe ¥FEA Sohte T oh
Tl soeRITe forard & e w21 SR
i H SR 1Y T TS S ol (3Teh)
Wnsznpﬁ,WW@Wm%I
e sueh! ovaR €, fodeh Sead e o
el 3 T (SwR) B €

®  SHUTHA Qe YFIEA TEeR S SRl NI Tl
TR H B
3TN — ST fagid o STIER, |ifead qen

FARA ¥ NaCl &1 a1 fefafad &9 o <9 s

Tl &—

Na Na® + e

[Ne] 3s' [Ne]

Cl+e Cl

[Ne] 3s° 3p° [Ne] 3s” 3p° 19l [Ar]

Na' + CI' NaCl 31l Na"CI”
CaF, 1 S 39 YR I91d1 S Fehl &

Ca ca’ + 2

[Ar]4s® [Ar]

F +e F

[He] 2s” 2p5 [He] 2s” 2p6 YAl [Ne]

Ca” + 2F CaF, 312e Ca”*(F),
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¥ AT O oh o STRYUl o Hora®q
fffa ataer =t ‘égam sy’ (Electrovalent
Bond) &1 9 &1 TN 39 YR oA GASTHAT
(Electrovalency) 311 9 IqfEer SS9 i E'OI—TW
1 WA & aUE Bl 1 3Ad: hieEIH HI A
E HEAISTER <1 €, STelfeh FAR 1 SBOTcHsh GaSTehdl
TH T

SR TAMIGUT §RT ST¥H 1 a1 a0l ST
foreeeit ATkl o a1 o aR o 3T Hehoud
%ﬁﬂﬁﬁm (Postulates) W 3TeERd %I s
AfiTehl o SRR HI GHSH U1 ITH] FHHEG FH
HEd & fourl @ Ieoeg gerar el wmy &
Y I2H 39 qeF &1 i @R w2 o o
AifiTeh Seh! STAUROTSA o 3TTEY &l |

4.1.1 3Tk em (Octet Rule)

T 1916 H HEA T I A WAV F o=
T FASH o Tk "equl f9gid i fashied
e 38 TrETaeh 3TEEA T e HehT Tagia’
e Sl 8| 39 Togia o STER, WarSt w1 G
IS SodeHl o Tk WHY] H S T W
AR o6 §R AYS] FASh SeiaeHl oh HgesH
(Sharing) & §N €Il €1 36 Wikl H WRAT] 7o
GAISTehel ShivT H 3Tk WIwl ohid 2| 39 * etk fam’
FEd T

4.1.2 UEEAST TS

T 1919 § ATER T g Afwdfaet § guiem
foram| 3= feeR =1 oTseeh i STEYROT &1 TR
foran den ‘wEHANSE oTeY’ (Covalent Bond) bl
W Rl oEE-oieR % fagid Wl e e
(Cl) T o 3T ¥ FHA S Fehal 2| FAA
AT 1 TR fa=mE [Nel3s® 3p° ®, ateiq
FARH AT § A4 o6 fa=m &1 9 & o fog
T Selae w1 T 1 CL, 3T0] o o I I FARA
TS o &E T Serde g7 oh FeHSH o §9
o W S Wehdl B1 TH UHA § S S WA
eI e I H Toh-Ush SR I MM
FI § qA TR e HIY BN Ipe T, i
AN 1 ereen fa=mE W T o 2
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:Cl- +:Cl. —

9

8e 8e
Iq Cl—Cl1
3 FARI AN & e qewars sEe

et fg goel t Frefia e &1 3w
311 31Ul o forw off <fd fog W foedt <
et B, T T eF orel wATo] gee sterer e
& Thd 2| 38 forq qea fram frefafaa €
o TI® AEY HI U THNET ok HHA TH
TS T o TEHSH o hola®q Bl
o YW T TN YAH WH] HeWied I H
TH-TF SieH &1 ANEH 2l 2l
®  TUFRMI o TEWSH % HeRa®Y HIH B Tl
AT S WTed 9§ Septe T o=y
T o
9 YRR, S qAT e HANEE o st |
el o T i &H 39 TR FRelud o Wehd B

-G

H T Sl &1 Sgwie HTEA Al BRI TR TR
(o) W e € (He fomm) : ¥ 9 URF, ORE e U
qol SRS RS I el 21 W B

Teh T I GRT HIRTd &1 UTHIU] Tehet

WEEAST e (Single Covalent Bond) ERT
Tty wEeTd §1 FE A § wEEt % o
- 31 (Multiple Bonds) SURd 2 €1 og-37eeli
o1 fmior § st & e Tk W sifue soed
Il & HEHISH o FeTeerey Bl 8 &l WHIugsi o
wen Tfe & gelae(T Il h WEWISH B €, A
Ik el ohT HeEATSH ey ‘fg-37eer’ (Double
Bond) HEATAT &1 SIEWNY— FHeH TE- AFES
3] H HEA ql SATeRdlS  WREIU[Sl o Hed
fg-aray Sufterd 81 2
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T YHR THH (Ethene) & 39 § A HTeH
] Tk fg-3ey g sfd B €

G @) et

8e” 8e- 8e”
CO, 317 ¥ fg-smay
H /H
CcC=C
N
H H
C,H, 319
W& WSt UTHTUIR oF Wed i goree T it

T WEUSH BT &, W@ N, 370 & &f MEere™
TRATLAT o WeR AT TATST W 2T Shiai UTHTOLAT o

e §, O9 3ok Wed U TI-o7ae o aT &

N, 319

@ eI wnmomon

8e- 8e”
C,H, 317
413 WX AURN W o9 Teuur (TEw
| )
Tz g wrermelt gRT wewitea gorT gl
qAT e oW oF AR AURN TS M |
JTee oAt TermoT feman wirer 21 7=t 7 oo a1
T ST qAl IHeh! YHid HI U €9 H T T8
WW%W SR 9T W%W(Formation)
T IFeh UN I T G T S § HEE
oot €1 o1d: Topel w o™ fog WA st
ST et €1 3% FrfafE T % SR W fera
S ekl 2

WEE faqm

e GE fa@r o fau sTewass &a sosrel
1 A A A AR S S e
TSR o I g W 1 STl €1 Sereoned—
CH, 317 # &l 373 FAShdl Seiaed (4 e
TR H Al 4 TESSH %GR WEST W)
ST B &

ATl SeigHl 1 el HEA H RO o
Sefer oAl o fow 9fd et gelee
w1 fe S 21 Serened - co? e o fe
FHTEA qAT SAFASH o GAShA-Zed Al 5
I ¥ 3 el Sie KU S & co?2 3P W
3fEerd 3 HOTEY IE 9 ¢ TR 39 oA o
ST A gR fU T e s @ A
Tolde afie &) NH, STRM W Sufeem +1
A Th IS HT FIA kI W@ 1o
NH, 3 o fau SgfiA st gr fag 1w
GRS el § W Ueh Selsr Ul S B
TYF B ATl T[S o TEETR Yot qen
Y Edl SATERYd Y& (Skeletal Structure),
1ol A © A fop TRETIEH o @1 st
&~ T4 o1 1 IF FH W AR ok ot geft
SoraRAl b1 foaeor sTaEfa TeeTs Selee il
o ®Y H a1 YUl STEHl i T&Al o ST H
T B S 2

= 319 H Aan foreq FomcHehal are
AT Sk F IRATY] ST T Il B BTggeH qe
TR o IRHTY] AR STaeel ¥ (Ter-
minal Position) T €1 ¥ NF, 921 CO% ¥
FHM: AESISH AT FHe hEd WA & €9
fora s

Tehel T o forn Hewte selee 3 foen
ok QeI I Seiare Tl 1 SHANT A1 I -
Y o ToIu foma ST © A1 o TehTeh! Seiee
i o &9 H @ 8| SR AeeTehal T8 €
% g omefed ] ¥ seieRl 1 eifaRe
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(3T) QU Bl SU| D ST qe1 A hi
ofsq g Green i wroft 4.1 # fean wn R

AR 4.1 S U q9T Il Tt TFE AT

H : H* H-H
O )::0: :0=0:
o: N
o o o o
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NF, |
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CO? O ¢ O O—C—O
5 3#E oo
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W H B

331eUT 4.1
CO o 317 & ey fog H= fag|

'
1 : HTEA qUT AT TS o6 Farst

SRl i Fd G&AT HT A
I A SRS ITHTLST o o (GrSTehan)
19T ok foar HE: 257 2p° @9l 25° 2p R
3d: IUCTS GANSThdl Seial i T&
=4+6=10
Ug 2: CO Hl SMERYd H=H : CO
TS 3: C 91 O oF o9 Uk Uhdl A& oA
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Cc:0
SRS o 99 W T U1 i

c:0:
9 EU QY T0EH, C T THH! TAaH IH %
w9 39
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C—O

TR TH TEA | HEA H STH YU A
g1 81 gl ¢ 99 O ok i 9g-3TeY
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YT Bt &1 37 TAT[A o He F1-37eiy
forem W Al A o fow stes I
e Bl S g

Ge o s

Ut 4.2
TELZE A, NO, o oI ‘ofgq w=m’ fore
&'

1 : SIS QA SATeRdTS GRHETST ok
GASTohdl SRl hi H&A—

N(@2s” 2p°), O (2s” 2p%)

5+(2x6)=17
THIE FUMEY o foIl T S ST i W
SRl HT FA HEw

17 +1 =18
g 2: NO, 3T &1 TEHA Ll i &H 39
TR fora wehd B

ONO

U 3: RIS U1 YAk S o g Th
Teh 3T a9 (UG Teh e TSI Sl I
foa) de SHeRISI o TRHTI[S] oh 3Tk quf
FE T AEIASH W IR q SR T
THTRT Teiae I o €

[:8:8:: |
<ffth TH YHR EEIeH WA R 372k qo7 T
g1 81 3UfeT N @ O o i 9g-3TeY
AERTHA it ¢ eSS qel SAeRdSE ok
fRdl T T o o9 TE fg-sTEy SHH W
e frefated ogd fog e W gt -

0:N: b':]
g0

ERENER S
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4.1.4 RHEA AT

Y fIg AT WG STupe ki aTEdfas SThfd
Tl gwiidt €1 Sg-wRanE eEH § gyl e fand
foreTs wRETY] W Iufierd 7 gl R oTEF W ferd g
2 TR Teieh TRHIT] W WhiHel ST SR S Sehdl
2| TEIHI[E 3T0] 1 S ok Terdll TRATY] W Sufer
I SOl S S Hehdl ¢ SIS S0 A
3T oh ToRdl TXAIY] W Ifeerd HiHa STeel Sl 3Hh
fomifera (Isolated) feerfa (eTefq Ha TXATY] ofereen)
T ARl Seiael i el G a1 e e §
THIY] 1 YA SoiaHl hi @ ok AR F &I H
ufRkefera fehan S Tehar €1 39 39 YRR Stfierer fepan
ST &

ﬁm“rqwulii = Ws@iﬁ:ﬁ —[ 'Eﬁ.( 7 )}
St o - ) ToRMl H FA He
1| srefea (W)
2 | s .

TSl 3TERT 1 UReheld 39 STaeRON W 2enia
g fr o10] srern o W HefHd WH] WY
e I § 9 T Soiaeia aefl Tehieh! 78 ok SHI
TR SUfed & 2

BN, AR (0,) o Y Hl | O, i U
Wﬁww%@ﬁwé—

2'(5/0\:(2:3

SAferfIS o T[S Wi 1, 2 a9 3 g Tafea
IERIRICIE
o | gn fafgd dsm O wEM] W HiHA A

62%(6)1
e 2 gN fafgd sider O WHV] W HiHA A
64%(4)0
o 3 g fafed ia¥ O WA W ®iHA &
1
66 @ 1

#d: O, h T I HIHe A 6 Y 36 FHR
EAIRISICIE S

O _
O/ \:O:Z

WEE faqm

Tel W &M 37 9 91 e ? foh wida e,
370] ¥ STEdfash e Yok Yehe el Hhd 1 g~
GO | AN TR ST 61 9 G 70 | Hersihd!
TR 1 SrE-SiEl W | el fHerd 81 widd
S 1 e | fRel wiefis 1 %% 999 9
et ° | frerag el &t 9 &1 9 s o
el faerdl €1 WreRuTa: Aad St arelt ST
o Bt &, TSeh Tamugstt Wt e Wit e
ET| ThiHeT AT o Tagia TT&EH i I Teaarst
Wepfa WX anenia €, formw enefia uwworstt o
e TR o HEWIST A &7 § il &

4.1.5 TR Tom =t dwg

T fopan S gehaT 21 98 G&F €9 U A6 GRON K
fgda oted & qf W @] g ® qen sifuety
Frefeh AR T TR H gueH | ST g
2 3T Frm & 9 yqE SR -

hld UTATUL ST 31U 3Tk

9 AfTRl § hdd wHM] % uR iR 3ufterd
TRl 1 HE@T S W HH Bl g1 TE qEud: S
i o Aifieht o gren , fe Harorhar sl i
T 9 ¥ FH B T 3IE F AU LiCl, BeH,
qm BCL, o &

cl
Li:Cl, H:Be:H, Cl:B:Cl
&1 W Li, Be A°1 B o HASehdl Scig2il i
TE HUI: 1, 2 91 3 T 39 YRR ok 3 AfTw
AICI, T BF,
fauw 39 (Odd-Electron) 30T
39 ofusT SH seieeHl &1 gd we faud (0dd)
Bl & (S SARES, NO 91 TEis SiE-
HlFEe, NO,), # |l W sreeeh fom =1 wrer
T& HT Ul
=5, G-
yqriid (Expanded) 3T<dh

3 GROT o A qeT ek 3T o STed! o axdl
T Ty o folu 3s @ 3p Hawehi o 3ifafed 3d
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e i ST BId B T el o 3T AMMehl °
ST AT o R SR S8 W Afueh Selei[ e
78 THTRA 372k (Expanded Octet) 8d ¢ T 2
o <1 AifTehl W st fram @ T B T
ifThi o FT I & PF,, SF,, H,SO, 7o ¢
SUHEHS e |

:F: . iFr .. HeoH
| IF F: I
- F p/ \Sl/ H—0 —S—0—H
I FT|
{F: F: :0:
PF, SF, H,S0,
P WA % WR AR S wimm] % AR SRS WHW] % AW SR
10 3o 2 12 3o B 12 e B

ek 727 I8 B foh Wew W] UH SHe
Afirer oft s ®, T stees fra w61 we B R
RN — T TEFAREE H S TV o =R/l 3R
SieRAl 1 T SUfLed Bl Bl

Cl—S—Cl a . Cl S Cl

e fam it 9 o= wiuar

o E ww ¥ fo oes oM S W
e AR T AR ©, W b S
T (S9— SiEM deon feed) sitadfisA e
TS § off HaAfSa et € qen g A
TR €1 S8 XeF,, KrF,, XeOF, 3cg]

o ot fagid 9] 1 el T T wHr 2
TR W o f Hhd el 3 B

4.2 AT AT JEA HAIST TS

TR 3Ty foR=d T Hidd a9 59 TR &

g Tk Tieneral @ foh 59 emeie o1 foe A &9

9 frfafaa qeai fadk wom-

o 3T WAV ¥ Hafyd oAl TH FOMEAl oh
I T TReAT qefl

o ARl TH HUMIAI i 3 H AR B hi
fafy, srefq faeecia it %1 Soh (Lattice)
faffa &= =1 fafu
¥R T AT STAAIRT0T, Teifq IS UReT]
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H Y UE A Th Y AfE el o R 5r
=1 Bl B 1 T YR SIE TRATY] GRT SR T8l
FH 9 HUREE U B 8

M(g) — M'(g) + e ; 3T Tt

X(g+e - X (g) ; 3o afed Wit

M'(g +X (g — MX(s)

FoR @i Ui, A H, T wEeen ¥
] G Ueh Soiaed TR0l &hid o Hoa®d gr
el Ted aRed © (Teheh 3) | Seiee ofedl qiehan
ST ST SSHIEW B Fehell T GHA AR SEH
TeT SRS & BT 31 Solaei-ars & Horawy
T arel Seli-uRade 1 BOMHS A Soiaeid S
(Electron Affinity) B %I

T W o amatie smew frer s
Wit qun e T goERl @i ot
Tl ATl o ater oTfie Welar ¥ s 2

sifeRTe eTrafer AT o oA e awel
Y qen SEUeH HAulfeaes dwdl 9 M9 g ®1 |
S1eTfeaeh deall 9§ S STeT STHIfEE 3T U STUag
21 I8 3 AR H g % w9 H Bl 2

sty Afient o fored § oFRA 9o HomE
fferf w9 o fraftg 9 9§ afied ®d 21 3 oA
W A= (Coulombic Interaction) Al R
TR SE @A €1 3 o AR ok FI= (Pack-
ing) A AU 3T HRUN o SR W F Fifireh ferfer=
freeia dwEme o feefaa 89 81 Seew &
fau—wifeay s@Ee, NaCl (WS 9% ) &1 T
oA 9 <9 W 2

}}’ £ A )‘>
> >
H—F
y T 117
AT 5~
\- -
P e
P *
c—I——<

Qs 9% Gl
A 3 & fau soieeA afed TSl qen
ST TdEdt T AN YATHE @ gehdl ¢l U9 o
fored 9 &1 T SUh STeleh o 9 o
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S A Foll o HRU el 1 I F fere—
Na €1g ¥ Na® 39 o a9+ &I 3T el 495.8
kJ mol ' &, ST Cl(g) ¥ Cl(g) s 1 Tl
wfer Tl sheel —348.7 kJ mol ' &1 39 1 &1
A 147.1 kJ Bl 81 T€ 9RO (Value) Hifeam
FANES o o Seteh Toedt o JM (788 J) i
aden eifush gfaafd eidt 21 s R Tqof gl |
W B STl Sl St St § el eIt gl gl
ara: Tt emafer difiter o TaTfae w1 TR
oM 39 iR & fovem S et O S
fasfe @t €, 71 for Tt areren ® S@ amafeR
Wyl gRT 3ffee wiftd W

<fer eafes TRl & foem § Sors e
Tewaqul et fomht 7; era: o=y, &0 3@ faug o
TP AN THHR W H

4.2.1 Ak AU (SATeTeh  Salt)

fortit amafer 3@ & Tw Wie difier @ T
AT H TUEH I W YAFk A oF A
AV Tl ol 3T AifiTeh @t “AeTeh T’
FEd B SIEWN o faU— NaCl 1 STefh e
788 kJ mol' 2| 3HH Y TE ¢ fF wh At 3
NaCl %! T& Hid Na'(g) a1 T |id Cl (g) ¥ od
T T U K o AT 788 kJ HSll i STEeTRA
B 21

39 gfepa o faudia 27aeT aret oAl | SRR
I AT THE SAAY A SAFA W HAH T TeA-gHL
q o 21 gfe 2 fra fifadia g ®, em:
Shael 3MHUUT T FiaehyoT Sl i == foran 9 &1
et Tt 1 IReper T G99 e 21 e
sfafa 9 geafud wRel & ot 3ad afmfad w5
G IcreCd
4.3 AT UTeeT

4,31 ST AT

et 3107 W oTTeifia TRHTULST o ATWeRl o ol
ISR G S TATg | gt ¢ S e
T, Tog-fotur faads e seiae faada (Elec-
tron Diffraction) faferai =1 T 9 @ &1 S
21 T qHAhl 1 SEAEA 3 S wensl § wi|
e T 1 Yesh TLATY] STIse-AaE T AR <l

WEE faqm

g (fo 4.1)1 wegash ey ® Yol WA w1
NS 3 CAM] HT  GEHE e’ deend ?)
et oTawer ¥ foddt wwmmor & s, o
T UTHTU] o IS o WUek W BraT €, Wt e
STeRt WEEATS F5oar AT St €1 Jegdrst e
T & A § oTEfed S UHEY WAV o o S
rA I.B

&
<

— Y -

A B
fera 4.1: G4t 379 AB § 379 g
R=r,+ry 61 R 394 @ & o r, 9 1,
FHV: A 9 B WA H1 gegais e 8
T HT ST A B} aevara e st
JTEEAT § HASH hivT Aigd UHTI] T THT AT
Trefua et €1 arstae e 3 staen | fafe=
STV o |1 THEY WHIONST ok W= i g T ST
T Bl &1 AR 3T0] o felq Tesarst qen el o
feaetl &1 o= 4.2 o <witan w2

r.= 99 pm

ferT 4.2: 3R & 319 89 Wedasi TF aIekard A
3T & gd AR S TH FT HHR 37T F 8
ot @rcw:amﬂaﬁ?mﬁ?w‘
Ifd &)1



(e ey 9 SAfvdes 9XEHl

T Thd, fg qon 1 swei 1 e ofemgal
arot 42 § & R € F9 gEET S10E Sl ey
oAergat aroft 4.3 ® § W ¥, Sl $w gH qwi
1 Tegarst et et 4.4 § wHeg # T )

4.3.2 3MSA-hIOT

foRelt o1 o hsid TXAI] o STEUE IUfEd ST
AR I I YRV A Alel Affeieat o oig a7+
I SHI0T HI * 3T HI0T Fed &1 A FI0 ki Fewht
o ¥4 | oo feran STl © qen WrEfien AR o wegH
faferal grT S fean Srar 21 st 1o 319 o Hd
TR & AU SAffeiea o faawor i SR <
21 o1: THY e euySifee PE 1 SHfd ® |
W § wEEdl e §1 SH—< o 319 § H-O-H
S 10 i TH YR efid feran s 21
:0:

PN
H H

4.3.3 eer TIT
Teftg feorfa o < wATope o ot fafire enel & wh
Hiet 1 dig o foIu STTavae s i * ey Toedt’
Hed B €Y Thed w1 AW kJ mol ! B €I
ITEUNY— BESISH oF 379 H H-H 3TaY &1 A&
el 435.8 kJ mol ! el B, @reifq
H,(g) — H(g) + H(g); A,H® = 435.8 kJ mol '
T YRR, g ol WS (S O,
q1 N,) ok forg sreier Tt R
0,(0=0) (g) — O(g) + O(g);
A H® = 498 kJ mol '
N, (N=N) (g) = N(g) + N(g);
A H® =946.0 kJ mol ™’
Tg 924 Hewqul € fop afx emmey fasea odedh
rferes ©, al ey 31fueh Yool BT HCL S Teh faom
Tferertar fgoRaToR 219] o fag
HCI (g) — H(g) + Cl (g); A,H® = 431.0 kJ mol '
TEIHANE AU H SEy-gmed &1 U
aAfersh et g1 81 SR -H,0 S ¥ 7 O - H
el o forese Bq SMavash Sl 9uH Tl 2
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URUT 4.2 FB Tehed, Tg qen fir areieh =t oia ciagat

T WEEATSH 3TEe wars
LEJSS (pm)
O-H 96
C-H 107
N-O 136
Cc-0 143
C-N 143
c-C 154
C=0 121
N=0 122
Cc=C 133
C=N 138
C=N 116
C=C 120

RO 4.3 FT WEET AR @t ST FangAt

370y TS &S
(pm)
H, (H - H) 74
F, (F - F) 144
Cl, (C1-C] 199
Br, (Br - Br) 228
L (-1 267
N, (N =N) 109
0, (0 =0) 121
HF (H - F) 92
HCI1 (H - C)) 127
HBr (H - Br) 141
HI (H-10) 160

ARUN 4.4 Wg GAst et ¢ /(pm)

cov

H 37

© 77(1) N 74(1) O 66(1) F 64
67 (2) 65(2) 57 (2) Cl 99
60(3) 55(3)
P 110 S 104(1) Br 114
95(2)
As 121 Se 104 I 133
Sb 141 Te 137

* U T T Tohed Al o ToIq €1 377 Woh ok aTraelf shl shisseh |
it T 21 (et g9t o forw wehe 3 o <@)
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H,0(g) — H(g) + OH(g); A, H] = 502 kJ mol '

OH(g) — H(g) + O(g); A, Hy = 427 kJ mol '

AHP T H Sfat I8 <l ¢ for afafda wamfes
Rfefa & #R0 fgda 0 - H &y § s aiadd
3 €1 FET HROT € foh O - H 37e shi et faf=
suE (M- C,H,OH eHie) e <1 § fr=t gt
21 THITTT SEURATITeR 27Ugal W ared arere sirad
TS FHoll THeh US hT WA fepam wrar &1 39
W s o foIT opet anree oo qeetdt o A b
foresfeq emael 1 Wem gr fawfsa feman sman 21

IR % folu— <1 S H O - H &Y
Ared aTere Tt

502 + 427

2

=464.5 kJ mol '

4.3.4 ATET whife
TEHAS e H TEH RS o SIER faRet
37T | Y URHIULST oF W TSl shi WG A&
ST (Bond Order) FEaTdl 1 IS & foru— H,
(foe s wewfom et g™ ©), o, (foww =
Teafsid Teiee g e §) den N, (f5ad &
TR SeiagM T Bid 8) H afed *hife a1,
2 de1 3 Bl T YRR CO H, SRl W HEA q
Ao o ot A Gewfed g €, ey Sife 3
B N, 1 ey HIfE 3 B a1 $8h1 A H HH 946
kJ mol’ %, S frdt fg-wmmeia e & fauw
Haifere 2

AHZASFLAT U AT AT § TT&ET hIfe
Tue gt §1 e % fem- F, @ o2
MY wIfE 1 B

T U N,, CO T NO' i 3TTael whife 3
21 31T ok Tl oY WugH o forg wes suEndt
AT TEgse 98 ¢ foh aeig-ehife aga W e
Tt agdt 3, et ey warg gedt B

43,5 3TTAE WTEAT

TR fuffa great (Parameters) & gl o
TRl 210] o f&9T o faT T TEE-GE &E ar
Wi el gt B SN — S @) w1 ffetEd

L IRE I CRIE]

FEART (19 1) g0 ¥9H ®9 9 fefia fean
Hehdl o—
O v

%QS 7, \Q& N
D78 PR /4
.. II .

HON -0 o)

N7

%Qf/ ° NG
0,/ \\%
0 (@)

11

ferT 4.3 0, arqa#@@ﬂﬁm[W{all?{?ﬁﬁa
(Canonical) &Y 39Ifd &, Sfer QAT I $77R
Y (Resonance Hybrid) &9 It ?\]

AT & AR H T O — O Tehel @Y q1 Th
0 = O Tgemsy 3ufkerd €1 O — O Thed den Tgavae &t
YT ST ASTEal H9T: 148 pm @1 121 pm €|
T g 9 g @ R o, o ¥ I 0 -0
AT T e TH THHE 128 pm F g1 3Tz O, F
3] H SiTeRdToT - ATeRdTer 3T, Tehel qen fgeTael o1
Teedt &1 o1 : ST ofgd TSt [ 99 11 § § IS
off T F& O, 31 ol & Fal T Fehell|

0, S8 U T STEdfas T H T HIA
E=a forq AR Yheudl (Resonance Concept) ET|
T fha T 39 e o IR wia feRdt
U] R A Tk TRH WO g et
fear S weh, @ @uUE Sel, TR S 9uE
Teil e WU Tafga (Canonical) SIS &
wa o fodt =t &1 37 fafed Gt w1 AR
G (Resonance Hybrid) 319] i grdfaes fefa
1 Frefad w71 91 0, ®T ST & WA (1
9 11) SEh! fafed G € den S Wehild &9
(ST 111) 3T arEdfads a1 ! e i 2l
AR 1 I T At IR gRI <9ifEn S @1 e
3T A1 hTeA SESTTHEES 3T0] TR WA o &
3T ISR &




(e ey 9 SAfvdes 9XEHl

34lglUT 4.3
CO2 APF 1 WAl &1 &N TR gN
el
&
e qm Stfedie WSt o Wed & Thd
Y 1 Tk f5-3Tel aell Tgu-HEE Hae
AT HI e WA I fefad s
fau srqata €, it 39eh SER o shieH-
siferdie sTaell 1 ofarg fo=1 g =few) Wy
AT IR oF STTER HTei-e ST o -l
HTa- STl ST H1 warE HE e 8l
3T IS AT i ardfdeh G i -
fafaa = fafeqd d@wemed (1, I, @0 1) o
TR HoL o &Y W ST S Fehell B—

:0: :0: ol

I «—> | —s |

I I 1
forT 4.4 COZ & 37 &1 T=A I 11 SR I i
fafed G
ISR 4.4
CO, 3TU] T HLEAT i AT HI|

&

CO, o 3 H He-iTefIs 3Tae il A
1 WA WH 115 pm @1 WHA shieH-
SRS fg-3TeY (C = O) TAT HTa- AT
fesy (C = 0) +T AarEal HAW: 121 pm TN
110 pm 21 CO, H - TaRASH  3Tee T
@aTg (115 pm), (C = O) T (C =0) i A
el o ot Bl B1 3HE 98 T el ¢ T
CO,, Y] = ATEdfolsh HEEAT i shael Th oed
HEAT o YR W YRR Tt fohan s |k
Id: € AEYTH Bl Sl ¢ o 36eh foT T 9
Afereh e TA fa@l S 9 co, Wi
T i 39 fafed dmet (1 10 9en 11 &
HH o &9 § YRR fhar s

10::C2 O «<>:0:Ciio: «> :0%ic:iol

I I III
ferT 4.5 CO, o719 ° SR WeFA I, I, 79T 1T
di fafed qearsi i 39id g1
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A ® § Ig hel ST Hehdl & Tk

° IR V] Hi T WEH wl €, Hifh
TR "L I Tott fopelt off fafed G &t
TS @ A el 2l

* IR % HRUI AEUl S eI S A I
FW B T YHR O, 31 H TR HehY §Y 111
I Holl, ShARS &9 1941 11 i STl o AH
g off %9 B 2

ST HeheqT ¥ Hefed w2 wifaan €, fome
oo Teveeh 21 SRl TR0l ® fh—

e gg ¥ fafed w=mmet &1 #ig SAfad
&l g 2

o Uw E T T ] Fw gEHA o oy
fordt fafeq W & w9 o Iufeed &
&, Safen &= g fenelt ot fafea s
%1 ST 2

o fofeq Tt & wrceal (et aen gte)
o TE U S ol | SIEl g 9
&l g 2

o IRAfdeh ®Y H 3TU] hi hael Teh |
Bt B SH had TF ogd HEAT N
e et feman ST Wk 2

4.3.6 ITAL-YAUTAT

fopedt emmeer o1 ot faer ematten o1 wEHAST g
T Ry feufa €1 W arede | g ot ey
it ot & W Hegarst a1 safis T g 81 T8t
T o 31 TIESIeH WS o o o aTel Teddrstt
e i Yt ot eifver &9 9 @t el 2l

9 T8 G Y {1 HHAM GRHVE o o,
(S®- H,, 0,, Cl,, N, T F,) 9°dl &, qa s
TR T T TREET R T €9 H TS g
21 3Tk URUITHEEY Seiaei™ 971 &1 GHM AI1ehi o
3% A § Sufterd FT B TH UK W e
‘el WEHAS ey’ el ¢ 36k faaid HF
S foavm QR o] o < wRAmst o s gaifsa
TR I TS #1 SR fazenfya @ S @,
Ffeh TN 1 T FHOMCHR T BI3gIS i Ul
Afeer Bt 1 39 YR I H-F 31ee T e
TEHASE e B
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YA o RO TH 0] | fgyd STl (Dipole
Moment) 31 € ST 21 fgYd i 31E9T & AF qen
YR 3R UMk TeRl o Wt 1 T
U oF &9 § GG fRan S 21 39 W
e wisg ‘' R swiEr S @1 3@ fefafed
TeieRToT gRI oAk feRan Sl 8

9 WA Y feare #F g7 1936 °
I7eb X-ToRv0ll o forae e fya st &
Haled 37eb 19 o 7Y Aee] JE@R 7
T 3R T HXA oF forq gya St
& T HI feare amEE o & S 8l

foege el () = e (Q) x SATET YR
w1 3 (1)

ﬁiﬂa Waﬁw: feamm (Debye) R
(D) o ®9 ¥ e fohan Sl 2

1D =3.33564 x 10 °Cm

SEl W C He q¢ m T 2l

TGk T fgyd STl U wiew ufer ¥ Wy
F STER 3 TF SR dX g <t s 8, fre
yesd T oTeash ehg T ferd eiar @ qen s fau
ST ohg 1 3R @ @l €1 W WEE ¥ fgyE
STl 1 IARfd 9] i T G& o SN HiF
T (—>) 3N <E S B AR H oG e %
TR T W SR i seomeres R W e 2l
I % foau— HF # fgya ool 1 39 gahr gt
S Fehdl T

L
H—F:

TE IR 3] § I T o aald i e
Al © eA STSY i ke dR i faen fgya
ol ok iyl Y Ui fEen & fawda 21

T AU | fgea STevl kot STEe ok
A7+ fgya, T omreir emepl’ he wman @, W & el
w ot freft s ®1 @ fgya e & fafa=
el o fgya ol o1y o faf=r emsiel o fgea
31T‘E£Uﬁ =T Ff-am (Vector sum) %ﬁT%I 3BT h
fu— St o 1], Foraeht sTrepfa aiferd &1t €, & &
O -H 31&Y 104.5° o v R 2 &1 39 7] A el

L IRE I CRIE]

fgya ameol &1 7 6.17 x 10°°Cm [ID = 3.33564
X IO_SOCm] Bl % S8 O—H 3TeHf o ﬁiﬂaﬁ ED
AT o WRw-A ¥ 9 i 2

H H
% RN
O — O+—
() (@)
sy ot afomt feya sl

¥ fgyd i, u=1.85D
=1.85x% 3.33564 x 10°°C m

=6.17x10°Cm
BeF, o fort fgea el 1 7+ 3= g 21
TE THfA F € R 5 o1 § 1 whe etey faya
faudia feen o =1 € 91 Tk T % 99 H U
(Cancel)ﬂo‘(iﬁ%l

F—Be—F (e + +—)
“—t+ +—>
BeF, 319 # BeF, 3] &1 &a
EICERCI fgya st

BF, S =qsh WVE 0] H fgya st
I B €, TEi 39 370 § B F Y 120° o i1
W R € 39 0] B S S-Sl oh THM el
Tl fom & 2iar 21 55k Tereed Al S-Sl
1 el WA I o SR Sl 2

Y
F<—+B+— (¢«—+++—>2)=0
%
@ F (@)

BF, 3 (%) &Y fgga o1 fequ (@) g
feya el w1 fEwm

33U, NH, de1 NF, & 303l &1 TH o
3SR | I A HI A S Bt €,
S8 SIS o WA W Tk THERT A I
Sufterd Bl €1 Srelieh Goqeiida, foe smomeshan
eI T STY&T STfereh B €, W NH,, T qRomst

fgga ol (4.9 x 10°°° Cm) NF, o fgya sl
(0.80 x 10°° Cm) &I 2TWam Ifrk g1 &1 T



(e ey 9 SAfvdes 9XEHl

Tafe 7 foF NH, ® -TEgiom W] W Sufeerd Tshieh!
Sl g7 I hefeh fgYd AUl 19 N - F STaHi o
feya—emepon o6 o fgga-emet &t foadia feem
I €1 e f5yd STUl TR SoeRi g o R
N-F STa8-3TE0T o qRomHT fgye-3Teul o gemE
1 HY HIAT 2| Tk Ferkawd NF, o 319] &1 fgd

et %9 2 2l
V

v

1

] ]
AN T
7 S

H

NH, ® uRomdt fgya sl
=4.90 x 10°Cm

NF, ¥ aftort fgya-smeo
=0.80 x 10*Cm

&9 Ui o fgyd Sl i WOt 4.5 | fan T 2

9 YR gegdst ody § Snfe ot
A0 Bl B, SH R St oEy H of arifirn
TEEANS @0 el €| ST e o s
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TEHAS @9 Hi oMl WNTE (Fajans) A
frafafeaa fml & STER &i-
® YA ok STHR o A qAT FUMA oh STHR oh
T W AAME AEY o TeHdrsT a90 ¥ gig
et 1
®  YFIEH qA HUMHA R SAEY HI AT d@T d
AR e & Tegast de ¥ gy et 2|
®  TUM 3HR TN 3TEN o HARA § F 39 A
HT YA ST sk e 7, foen
Solaeieh o &R qe & §a1 9igeti ok
W%W%Wnsznpﬁ T TUeT
W%ﬁ%m(n—l)d‘qns"mél
I, UM oh SOl ST o 3Tehfid o
U Yfad T €1 Bewd: STeh HeA STl Rl A St
B TE Wi el sey i o ey 2, s |
Rl o e SiHIT STeRT Srcel | g Bl 21 &
T YA &Hd], TS i ol a1 UM oF ool hi
T SIS o e €, S GitHferd ®9 9§ fordlt et
e Y HEEASThdl o e w1 i w2

AR 4.5 B =AM RN & fgya-smget

T T WhN SETEIT fgga-smgut MR
(AB)
HF 1.78 Faw
HCI 1.07 kiseEa
HBr 0.79 kiseEa
HI 0.38 kiseEa
H, 0 fa®
(AB)
H,0 1.85 1
H,S 0.95 1
Co, 0 faw
(AB)
NH, 1.47 Fremae-faufae
NF, 0.23 Fremae-faufae
BF, 0 [ERERRIEEREL]
(AB)
CH, 0 AHAR
CHCI, 1.04 AHAR
cc, 0 AHAR
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4.4 GIAISTRdT ShivT ST TH
ufaersor fagra

ST T8 S T €, 59 STAHRON S k1 SMHfa
#1 wren § ermd 71 ol wE. € o0 R fugid
TSt 3Thfd &l THeH & fau & W wEfafy
YA HUAI 1 Te Tafer Tefwerm & 1940 ¥ fosifas
qel didd (Sidgwick and Powell) ¥ TRHI[SA SR
TEAISTRT SIT H SUMEed Teieei gl oh Sl Tfaeweo
3= foRamstl o eTaR W ufaifsd &1 oftl 39 fafy
%! AE8M a1 feed (Nyholm and Gillespie) 7 85
1957 § iR atferes faepfaa qen g9ty fean)

ot wE. € 0. R, fagia & geym arumd §-

® U] I SHM, HEA T o STHAE Iufeerd
YIS 91 Sorae Al (TAfSTd teran STeaifer )
1 e WA w2

o Shell¥ AT ok HaISTehdl SISl W SUTELTd geleR
I TH-SW ! Uahiia H &, Fifw 57
Telae 319 (Electron Cloud) T UM SO
2T 2|

o 3 s g fafom o 39 feufoail o stafeerm
T W YA wd €, T wowesy I
JiqREU HH ¥ HA B 39 feafd # 376 7
tferrad Tl @it 2

®  TANTEHA-HIT i Tk el o &G § T Sl ©
eIl Seae i el (Spherical) 9d8 W T
T Y arfshan 0 W feord g1 T

®  TEEY F Th Uohdl soide g7 oh &9 § a1
T g o 1 A1 A Telae I F Thd
YW T HEA @ 2

o I 37 F T A AfE TR TR TN
I S Wek, @ 39 feafa # 4. wa. € L e
Hied UH Yo HEAT W ] Bl €l

A Il o siier UfaeRdur s feramd -

forfiaa v § wedt §—

TehHTohl T - TehTehl JH > ThTeh! JH - A&l IH >

(Ip) (Ip) (Ip) (Ip)
> &t A - el I
(bp) (bp)

WEE faqm

e qen feredt 1 seiaeil o ThTeh! Il qen
ST i o HEweqUl Sl i SATEAT id gU . TH.
3 . R Hied W GUR fRAl THH AR W
HEE WA W AT (Localised) B €, Sieish
e STt T < WHET o oie Hewieid gl 2l
q: Torell o70] | STreell gt g i STUel Thih!
T feeh T SR €| THoh FoRa®Y ThTsh! Tia
I o S Tkl JrH-STE e 0 qen et -
aTief g <R T STUen Stk Uil el €1 g WfdeR -
el o RN 3TU] Ht Frfad Mhfa o fa=Tar gt
@ 1 9] o e Hol H ot ST o S B

. T 3 d AR Aied &I WEHdl ¥ U Hi
SATHATT STR{TAl h1 GaTgHA T oF foTg SToe i
< gfor o sfer S 28—

() o 37u], TToR Shgltdr URHTU] WX g +ft Wahteht

T 3ufegd & g 7
(i) o 707, TSR ShgiT TRHIU] WX U o1 Uk §

siferer TeRtaRt T SuRed B1d )

ARl 4.6 H TehTeh! IR hard T A oh
AN 3T e T i AT T AB UHR 6 TS
LAl 1o STE ki sEffEl <9iE T €1 WRol 4.7
H o 37 WA SR qe A ) sefhfa @ W 2,
S7eh eI TR W T A1 T § Al Thiht
ufterd gid &1 TROM 4.8 1upeti ot sanfufa o fawor
(Distortion) &1 =&l Tl B

ST GROT 4.6 W 9 T E, AB,, AB,, AB,,
AB,, T AB, ¥R o MM o o10e o i
TH] A i IR AR SAFH JTHI a1 B AT hi
el HAY: 3W YRR - @k, i gudd,
TIIhh g, e -l aun sTewasha|
TH YHR &I Al BF, (AB,), CH, (AB,) T
PCl, (AB,) 3TUsT BRT T St €1 39 oTopef
Stafaal i T§-<Sl (Ball-stick) Aieal gRI =

e foRen T B
180° 90°
BFg CH, PClg

BeCl,

ferT 4.8 mmwaﬁﬁamwwﬁaﬁ
s
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(e ey 9 SAfvdes 9XEHl

TR 4.6 THTht AT SHigd UTATI] ad T[T bt Ifafd

o HE Ealcoci) et
180°
2 AN B—A—B BeCl,, HeCl,
Reie) Recii
3 BFg
CH,, NH,
4
5 PCl
6 SF,

* ST {IeH w1 AN el WYl Sk 1 9 ok faw fmam wen ¥ A et w1 < €
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L IRE I CRIE]

RO 4.7 FS A IMURN /M ot epfaal (wfafa), feh et W Wt o U 9 3ifue
TeRTah! SoraRi I Sufterd &

TR

TehlX

o
Ealk:re:)

TehTehl T
i W&

T ST

JTeRfd

ABE

St

AB.E

Prentvita furrfust

AB,E

2772

LSl

H,O

2

AB,E

SF,

AB.E

372

T-3ATehd

CIF,

3

AB.E

- Tt

BrF

ABE

42

o qde

XeF,




(e ey 9 SAfvdes 9XEHl

WU 4.8 STEE-TTH AT TehTehl TH A1 FS MU ki TEhTT

3]
Yh

ATeel I ThThT

HT HE&A Eaksteil

efid 3Trepfa

i AT

ABE

2

AB.E

ABE

2772

Ygifds IR W THRT AF
FreRToite THdet BT =1feT, Wy
T H TE U] HeT g el
V37T 1 Bl €1 THeRT HIR0T
Tg T T THIRT gr-eTeeh g
% o= ufaedor, stEet -
STeEt I Yoo g et
o W Y ST e S
BIl | Herea®y SAEe vl
TE 120° ¥ SEHT 119.5° &l
Eiid

I THTRT T oF T R T
- FCl, @AY HT SR
THHT T Iufted @1 gEfaT
THIHT JH-TEH I o o=
Yfqersol o HRU (S TSR
T-2ee I kT STUeT) SAfeR
Bra 81 et i o o sy
FHIU 109-5° ¥ FEHL 107° &l
Sy

Ffe wft geraR FH-STeE I
&Id, Tl 379 <1 THd IoheTehid
B, W X THERT I BT
IUTfd o HRU TIRT STMHR
fagd agerasE A SV
egaT Bl T1 THHR HRU Tg
2 foF TEER! gH-TE gH
YfqeRtuT STl JrH-Taet I
1 TUET A BT ¥ T WK,
&Y 10 109.5° W HIHT 104.5°
© S 2l




L IRE I CRIE]

AU SEE I IR I Bl Sleai e sTefa
U %l W& & GET e Ealoc)
AB,E 4 1 . pett apfa (%) 9 M tafig feufa
oo F _,.«OQ$ # 81 39 HWO 39 AFHMN F 900
CHEEEE N A A T s
| ["LF St 2 ¥, wiq s (@)
F F o wehTeh!  feerdi feofa o €
. F i 39 fearfq # 90° W et &
@) .S/ O S i B 21 ghfer safafa (@) afues
TN |\F TR 31 (@) § T ST
| - fafer= = few e ¥, S forpd
F aqHAR, dfeAd  (Folded)
Sran el
- F
AB,E, 3 ) | QL\ T- stafa () # Twrl g
. | _JCI—F forardia feerfer 3 sufeer &1 safe
@ o —r @ = St T e
| F T HiqeRyT 31 Senfafaat i
TRt g el fete § @ ot
F oI § W Bl 81 gHieTT St
F i (%) T TR €1 3T CIF, H
Q‘I\\ HTE T-3MH HT B
| /cl /—::F
- /'9.1 —F
F
F
e /Q——/f'lf
() F— 9} - F.:\ Cl i
Y ISt

. TE. % . R Hied &I HeEdl 9 o
et fasie &9 § p-seites o el g e Aifireni

4.5 WIATSTehdT 3T fagia

1 SATHIT 1 qaiqaE W&l ®9 ¥ Rl S Hehell
21 =1l qoh Tor HeAfer SOaretl ® Sotl o1 3 o e
TR T 55k §NI AKifoeh LT Rl Yo HHedTgaeh
S S Hehell €1 iU SfHfq W gereeE g’
JiqesUl o YurE ok fawd o o T, . 6. R Aied
1 Tgifae MR T 7 1 39 fowa o eneft o wiaprd
I3 Sl € held: F8 faered w1 faw o gen @

SHT 319 S & g9 SR 9 STupe Y HEAnet
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F = FH W T8 TEAY T I U T8 A
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(Bond Dissociation Energies) ey ETSITQ?J‘T'
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Hefed AT o o9 Uk Sl I o G
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T VR HI AHfaA &1 fafa=ar W o
YehTN &I Slerdll
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S & Y Hehdl A1 SHeh1 IUA o Hifta 21 5
HE B P FA o fau q AeEql fagid @@
WWW%@[WW (Quantum
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qateehal oEY fagia den sv-wes fagra
(Molecular Orbital Theory)|

HASTeRaT ATeer Fagia 1 gy greer qeon
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8, 2 AT Tl A GOl el o SE B Sl
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@ | =JAq9 o " el ¢ faeima: H, % T
e st o fouiem & faw 435.8 kJ el @i

G IERDET A
H,(g) + 435.8 kJ mol ' — H(g) + H(g)

@ @ Ce

eraRiul g

—> S (kJ mol?)

Y e

435.8

AEY @€, 74 pm  SdAiEEw g0 —>

forT 4.8: H, 317 & foraa & fau H wampsh & e
SRAIE T4 P e Refast S w1 HRE,
oRE H =aq Fi fd H, 1 qaifeed et
e oIl 21

4.5.1 <h&lch rfaearu=  eraemuT

BEGISH Y oF o= ¥ 39 ofoel H =Iaq el
e WIS el €1 39 STl § < YR S e
B W B o Soh TRATI]-ehereh SR ®9 9 SRS
AT heeh AT’ ShEal €1 SEeh URuHeEy
TR Gfad B €1 eifdend w1 dimn weErt
A 1 ererdl i Tl sl 81 W A
sifqeard S wEpst % e Yad Ay sHH 9
Gafd B 3H R, et AfqeATdd STEERT o
3TER T WAV oF Se Heddrst A€ HT S
At e § Sufkerd faudid =l (Spin) et
TR % WA o GRS Bl B

4.5.2 IMEE oF favnEeR TOTEH
S Y WM €, WedlS S WA Herhl o
AT & ol 21 SR & FAu— e1ggier w1 &1
T T 3Hh < AR oF HASH H Sk 1s Heeh!
1 AfeaTa e 2

CH,, NH, 1 H,0 ¥ SgmRams st o
3MEY I °F YT Y Hi SAMA FF AEwgo
Bt 71 S o fAu- CH, o 3T T MHid
mwéﬁ%aﬁIHCHmawaﬁTm
109°28' i Tl T2 el NH, 319 &I 3THfd
el == et 22

WEE faqm

‘GAISTRal 3Te fagid’ o SER W CH,, NH,
H,O 7S SgUANh STU[3T i 3Tehfd, STH &Y
formr qen 3k feeceh Ul <Rl URHTY] Shefehi o HeRTUl
N AT A Ferrd ¥ T A S Tk 2

4.5.3 UTHTI] heTehl ohl STTaeamas

e q ] ey foeR & fof U e ®, de
3Tk heThl T ATEAT SFTHS , 0TS A1 I e
m%m‘gaﬁma@wqaaw (amplitude)
1 feepeam (T) § fRon ik fog (1) R Fsik
Fa © (Fast 4.9)1 Hiw- Hae @@l W g9 1
¥ SR TS fog av1 %o &1 fag (%)
IAAT T TR AT ¥ FE FIy AL qranl TEY
T o forg eifdedl = fog (%e1) @R erfufa=rg
T 9 B S1fEU 39 gATeTe STfdeTdd #Ed B
s T p TIAY] FHehi & S, FUMHE o1 T
stfaeare w1 fafi= stawend, fasr 4.9 § <9 T €
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IR UEer i faom ® erfufa=ma
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(i) PPy ()
1%:749sa'a7Tp WA FHehl S AIHE, TOTHS qT
I sifaearaT
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TeqArSl 3TaY o foR=d o &1 ®R& o &9
o erfqearad &1 wdE wEAfvehg fawmi T
TEUATIR STUSTl qe SgUAI STUET W §HE &9 9
o] BT §1 €9 SI4 € foF CH,, NH,, T H,0 370
1 3TMpfd HAW: Aqoharhia, FRHST qen qEt g8
Bt B 37 : WaAISTehal STaY fHgia w1 SUANT ik 98
ST Tk ' fR g 39 snfhdia emeRfaai oht
HeTeh-3TfaeTT o SR T T fohal S Hehel B

3TEW, TEUed 9 HeA (CH,) o 319 R foa=r
I E| qoRY TRl (Ground State) | wHTEA
gl foad [He] 25° 2p° ®, S Swifora svereen
[He] 2s' 2p.' 2p,' 2p,' = S 81 36 3T %
fau sTavas S i gfd HwRa Hemehi e TEgeA
o o AT o heaed g Afafiad e o
Bl B e o =R GA] hereh, T 9 g o
T U ToeRH SUfterd el ®, @R SRS
T[S o TH-Teh TOagad 1s hefehl o &1
AT X Gehd 1 W T YR Fffd R C-H
MY THEY T S| T o fF 2p FHEhI o q&A
90° T IV B o HRUT 37 Hateh! g1 (i el
o &9 HCH @Iv &1 79 +f 90° B, 27ufq @
C-H 3TaY TH-THR F Y 90° 1 HI0 FAG|
FTET T 25 HEH T H h1 1s Heeh TMeid THHD
1 B o &R Rt off feon o eifqeards X g
21 37d: =Y C - H a1 fEun Affv=a 2t 7
fequ CH, ®1 o Ea o Aa & @ €,
e =/ HCH %101 =Svhelsh 9 Bid € a2l Jeis &
T 109.5° Bl &1 THY T Bl & foh oheel hemeh
o HAfGeATTH o STER W CH, <k 37 oh feeteh om
1 T e TR S Gehdl €1 Tl ki o SER W
NH, T2 H,0 $193f § HNH @21 HOH Il & HMH
90° BH =IfEu, it arEafask deai o 1&g &l €1 NH,
M H,0 | adfoh &Y &0 HAEL: 107° A
104.5° i &

4.5.4 AU oF UehT qAT HEEATSH
3MELT i Whid
FHeThi o AT o YR o MR W TS
ey o < JHR B &
() Ta (o) EY qA (i) T (1) TEY
(i) T (o) MTeer— T8 YHR 1 TegAST TE,
e werhl o STqAieR e W fAER
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(Head on) Aq&AM 31 318719 (axial) 3ifqeamas
FEd €| 3@ WhR h1 3MEH, THIY Heehi o
frafafaa o 9 fodl T R o 9asH ga
T R ST TRd B

¢ s IfdATUT— T YFR o TIoH H
31¥-9d (Half Filled) s-h&feh 3TqHIqenia 3181
R Al W §, S A9 e ™ e

Ot W
s-heh s-heTh s-s AT
® sp ATAATUA— TH YR H AT TH
TH] i STH-9q s-hEh q THL THTT] S
FH-9q pHEH o o B 2

k + )< — k )<
SHEF phe s-p ST

o pp IfaEUA- @ THR H1 AfqeATH
AR % Ae-9d p-herehi o &= el @l

b+ DC — D€ D

pHEH pHEH p-p Al
(i) g (7 TS )— UE Y ok T F IR
Heh TH YN AT F © T 9o a1
Teh TR o FHIR qAT SdI T el § e
B B 3@ WhR Uvd SAfTeAH o hereaey
T herh H TRE(ST oF qd oF SR q A
< wieqmn S 1Y T )

N D
(-i- (—> ((a%n:—’
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pHEFE  pHEF p-p A=A
4.5.5 Tgmr qor ot eEn i geerar

erd: ST i Yaoral Afqearad i dm )[R
el B T ensie W sherent o sifdeae sifiek e
21 gfore Ty sy, wE snee (Fraw 0 sAfaer
BT ©) I qe § A Yool il 21 THoh STelre
g 1 o ol ® for <1 wAnget o st arg
A& T ohen TEl U Sl B TE "Wed fav
reeT o | E B ¢ A Had S SIS H e S
3, foe feamaa = femey Sufted g 2
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4.6 Heh1OT
CH,, NH,, H,0 ¥ SgwAm 1oei &1 faferse
ST STHIT ! TI T ok foT diferT 5 TAm]
FHeThi oh GhIul 1 Fagia gEafaa feam difer
3TTER TTA] ek S ekl THqed Hhefehi i
TE A ©1 T hefeh! hl Weht ehaleh hed 2| STaH
o= & 9] Y6 hefeh] oF T W Hhd Heeh!
1 AT I 2| 5H GRERA ) §H WU HEd B
T THH o1l aTel ekl o oA9d o et et
o QAT g1 AN Hell o 3TehR alel helehi hi
T 1 UiHAT 1 HHIUT hed &1 IS0 o foru—
e H1 Teh 25 Hefeh a1 dF 2p Hefh Hehiol g
IR AT sp® Hehl H&H S 2
HETUT oF HETAYUT AUT— THIUT o H&A A0 3
TN B—
1. THI HEThl 1 G&AT GHIU 1 fhal H A
O o HeR] R @A o UK Bl Bl
2. GH HEF g UM ST a1 SHR F B 2
3. G e R AEY 9 H H IS Hehl Bl
319 S1fuer 9&M B B
4, T Heh WA e UH o fau fafam o
fafyre feomedi o v B €1 safey Hentor w1
TR 310 i SATHTG <9 2|
HeRIUT hi HweA uifearfaat
(i) RA] o Gl el oh Helh Gehid B
(i) HHRA S arcl Heehl I ol R THHE B
iy
(iii) TR oh ToTU ScieR o1 SIS STeRT el 2l
(iv) I8 3TEvTsh e ¢ foh aheel erei-ya e €
HHOT H 90T | wefi-heft GASTRdT e b
Tui-gd qen @ieft Heh ot TH 8 T 2
4.6.1 HHIUT o UhX
s, p A1 d ekl o HehLl Frfafiad e & 8 g
(I) sp HeRIUT 3T YhR ok HHT H Tk s T TF p
FHeTh TR TR & THM sp HhT HeThi 1 AT
T T 2-318] T HHIUT R shi U B, sp Tl
%Wsﬂ%pza?wwmglmspw
HeTeh H 50% s-T&Tul qel 50% p-TI&0 Bl &1 A
TRl o1 ¥ HE W] o HANShdl & % HEh
sp TR B4 & qe < et ¥ ey s ®,

WEE faqm

37u] i g Sfafq g 81 39 YRR o RO I
faerol Heptor' off wed B

sp THT HEHI & I IW T ¥ g (fe)
o A BT H01 T foradia fgemsti o 23187 61 AR
T B B SHeh HIOT YA St gl €, s
ey Yaeial e THiid B
sp TWHTUT TS UL oF ST
BeCl,— ey 7%l H Be &1 Saiagl fo=md 1s”
25 il 21 IS sraeen § U 2s oA e 2p
Hedh H Be i fg-FArSihal o HRU G4 (Pro-
mote) B ST €1 Th 2s H&F q91 TH 2p Helh
Hehfid et & sp el hemeh o &1 3 180°
I S B THE sp TR HEH FARH H 2p
FeTh ¥ T Al g/ | Be - C1 fawn a1ay
T g1 39 o 4.10 o g9t e R
(I sp® YEIUT— THIU & 39 YHR B Th s FHeh
HW@pWWWﬁHWFﬁ?WSpgw
ekl 1 FmfT w §) S ok fau- BCl, %
3T0] H Shd IR TIATY] 1 qoreel eTeeer faamw 1s?
2s” 2p" BIA1 21 IS STaee | Th 2s el e
2p e T W= & Sl 2, foreer afomerey sk
§ d e ToER SUfer B ¥ A9 (TF 2s

X x
y
z z
(%)

— o) 3¢ o—

cl,

&0

sp GhY HEH

(@) © Becl, &
T 4.10 (F)s T p F&HI GRT sp GHT F&HI HT
fmfor

(@) BeCl, ifa® 377 &1 for=r

Tl ] 2p) HeF HHA BhL dF sp” FhY HeH
T 81 dF Heh hern Breproita wndel seeen o
Bid € q FAr TAIIST o 2p Hereh] § SAfqeAr
g0 fM B - Cl ey sA €1 s@ferT BCl,
(st 4.11) =19] &1 Frepiofa gwaelt snfufa e 2,
fS@d C1-B-Cl 3T&¥ 101 120° &1 el &l
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fag 4.11: sp” & Fe&wl a= BCL, 79 &1 f7ai07

() sp® WHUT— TH THR o HHIU H1 AR
CH,, 319] % SSTel01 gRI 1 ST Tehell &1 THW Fegarsi
FHe o Uh s HeTh a0l p Hehl o GH0 ¥ IR sp”
TR et d €| A Hefeh qHH el a1 SAHN &
Tid B 1 TA® sp® werh | 25% s-w&T0 qell 75%
p-Ff?d'UT@ﬂT%I sp’ HHW G U IR sp’ Tt
e TqUheish oh N il bt 3R eid &1 S fos
4.12 H 200 T R, sp® Heht Hefeh] oh = U
M 109.5° Bl 21

S+p,*+P,*p,

CH, 31U]

for7 412197 % s, p,, p, SR p, WHIT FHEeHl & DS
T sp’ GRS gl 7 i qor CH, 1 R
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NH, @2 H,0 ! H=st 1 = o sp’
TR G T ST Wehell ©1 NH, H TE2IsT T 1
e SR FeRHl T 2s° 2p, 2p, 2p,
2 spSWaqaaﬁﬁ?ﬁ?spSWawaﬁﬁagﬁm
W@W%,Wﬁa spBWﬁ@@?ﬁlﬁ
séﬂaﬁ?ﬂ%ﬁmémﬁgﬁm%mspSW‘qu
T BTSgIoH AT o 1s ekl o el Afqead=
SN d1 N-H o1&y faffid &+ 21 &9 wa € f
Tehish! IH qA1 e I oF o9 AEEt I &
TUeT Wiy el T St e €1 $eh gRonH
&Y NH, & 30 H €9 HI0 109.5° ¥ HH
107° & S 21 UE 7] HI sl fokd e
it & Sl 8, St ot 4.13 @ <t @ 2

STl o Y H SIS THIY] o AR FArShdl
Fel, Feh (T 2s A A 2p) sp” GO G IR
sp’ WY ek S §1 3 @ T A herehl |

H

ST, NH,

ferT 4.13 NH, 319 &1 a7
Teh-Teh 7 Bl 81 A =R sp’ Hehd hefeh Sqehelsh ™
soifafa g hed €, fEd 1 Al R ergeH W
ETE B © U 3179 T ShiAl W Uehishl goler I8
Iufterd Bd €1 39 A9 H 3TEY 0 109.5° Y IR
104.5° 2 STl & (Fot 4.14) eI 319] V-3Tepfa sreran
H1vite senfafa To e 2
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4.6.2 sp°, sp° qAAT sp WHIUT oF 3T
SR LUl

Czﬂemﬁspam—sﬁﬁﬁﬂﬁWQE
Tl e sp® Wehild BId &1 shieH WA & =R sp
HHhY HEhI § T § Th, 3T HEA AN o Th
sp’ FH wEdk 9 e Afqerd\ g} sp’ - sp”
o erreer S €, Sefeh Ysh i AT o 3T
T sp® WL FHeh TIEGISH WAV & 1s FHefhi o
Y sp’-s Tar ey oA €1 e YRRy
3 T C - C Y oo 154 pm 3R C-H 37e
EﬁﬁlOme%ﬁT%l

C,H, W sp® Wa(uT— TAH 319 & &1 ¥ Hraq
TH] T T sp” R Hedh § 31efta Afqeamo gru
C - C T siet S ®, Seifeh ek ehieie AT
o 3 q sp” TR HeTHh TEGSH WA S |t
sp’- s Tam oEy oA €| Uh e 9] e
SFUHRA Hefh 2p, FAA 2p, TH FHle THT] o

L IRE I CRIE]

TAM Heh o WY URd (Sidewise) AT g
T Y oA © fTEH e qen eregiem
TRAMS o ql S SR qAT F= FHM Selagi{ 319 il
2l

39 YR TeAF 310 § C-C o 0 U sp’—sp”
Thila werhl | fam (o) emey e T e (n)
ey (St aaE 134 pmﬁ?ﬁ %,Gﬁp-_cﬁﬁaﬁa?
He Bl ®) Wehol § FAN el €id U ] o et o
e B4 ©1 C-H 31eel | (sp’-s) T (o) 3T
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e IO HEY: 117.6° 121° Bl 21

Tl 7] § fa (o) T WE (n) SAEE
o o 4.15 o g9t e 2
C,H, W sp Hah{UT— TS 0] o o | I e
THI] sp TR M §1 3T -2 SRR (2p, TN
2p,) FEF B Tl
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‘ ) T ‘ )
H\C () /H
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T
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H1s - H1s .
M STUT /3T HeRTUT RIGHLEED ECiEa
s C C—s P Cacy
s s i 3Mehfd 0y TR
@ o dsp? d+s+p(2) [Ni(CN),J*,
[Pt(CD,]>-
EEaE] spd s+p(3)+d PF,, PCL,
it fofafes spPd? s+p(3)+d(2) | BrF,
AEHAR A sp’c? s+p(3)+d(2) | SF,, [CrFJ*
d’sp? d(2)+s+p(3) [Co(NH,)J**

forT 4.16 werET | fGrar aon wE-snay &1 &9

T AT T 1 sp Hhl FH&H GO HET
THY] o sp TR HYw 9§ IHafF e |
C - C fom ey oA ?1 S Y GHL e
BIEGISH o 3T8-9d 1s FHefeh] © 318 AfdeardT g1
o ereer o €1 ST ShieA TS R SuTeerd
-3 STEHNT Herh e AT G & L -3l
T €1 39 YehR 3R | & shie AR ok ot
Iufeerd f-emey, wes formn qen < wig eTee & w
el €, S| o 4.16 W gt T 2l
4.6.3 d-HeTehl aTA d<al H HehRIoT
Jdr oTad awal H s qU1 p HERl oh WE-TY d
etk 9t SUMEd Bid 81 39 d Hefehl i o1 3s3p
TS 4s, 4p HETHT HT Hll o TGS Bl 21 3p AR
4s$$ﬁﬂﬁﬁﬁﬂf%ﬁﬁﬁ$w3p,3d
Te 4s HeThl 1 Geh{Ul HWE Tl 2

s, p AU d HeTh| o TR0 oh T YRl hl
el = W o feen wn g
(i) PCl, &7 7T ( sp’d HHIUT )— HIEHRH A
(Z = 15) I T 3TEE Sl o= 1 =
T T B1 BIERRE w1 afee o aRtfeafa o
3s HEH © Teh soieeH A Bt o 3d. hah

¥ O & S R 39 YRR HIERRY H1 Sdfed
STaE o fa=Id &1 39 YR I S Hehdl B

P (we smren [N [A[4[t] [ [ [ [ ]
3s 3p 3d

p(wifm smeem [0 [ AL T [ 11

[m——————————==-

PCl; ' NN INI.

L_ -—— — - - RENp— -

Cl cicic cl
sp’d GHRa ward

TH YR U9 HEsh (TH s, dF p d1 Th d
HeTeh) HehiUl oh foIu Sy Bid €1 ek Hehiul g
trTasdeWaﬁwum‘zﬁﬁ%,a‘rﬁﬁvﬂu%—ﬁrrﬁqg
o o9 HE #1 SR 3@ B ¥, S fu 407 o
<9It T 2l

Cl

Cl i Cl

Cl
faT 4.17 PCl, 317 1 Gapivig fz-foifiret st
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el I M 34 A 9 € T el fgiwfae
safafa & geft emey v SR & g € pel, ®
HITHRY o U4 sp’d TR Heleh FARA AT
sTef-9q wemeRl § SifdeAT I W P - C1 famr-
e oA B 1 3T W @ P - Cl Y Tk § Bl
T qe TER 120° T HU 4 21 3R et
e, (Equatorial) HEd %'I 3 T P - Cl ey
HA: Toerdi™ qe1 o S IR A= B € 91 a9
90° <1 10T ST €1 5% 37l e (Axial) Fed
<k el eyt gela i A fagert s
T ik WiqeRtor SF=IfRaTd el €, ofd: A ey
foyadia oTEH ¥ T § o ifue qen g o
TS FH e ¢ Uk IRUTHEET PCl, AT
fepamefier eian 21
(i) SF, &7 777 (sp’d’ GHUT)— SF, H Ha4d
HEHT RT] 1 ToTeel 3Taeeq Seiae fa=m 3s” 3p*
21 SURTa eraen ® Syoe B: werh, Ui T s,
@ p qe1 d Herh A-9d B &1 A Hhl gN B
sp’ d’ HHL T B, S ek HHITEHH & B2 BV
1 3R wfere B §1 3 Rt heteh TS aeAToget
% 1d-9gd el 9 AfdeaTE gW B: S - F farm
3T S &1 9 THR SF, 317 hi Th GHTCHETH
satafa et €, St ot 4.18 # g9t e R

S (et ) el LD T[]

3s 3p 3d
s (safom smeem) [ A1) [P T T

——————————————

1
SFe : NN INING T T
_l __IT_T_71T___ T3 1
F F F F F F
sdeZWUT

T 4.18: SF,; 977 %1 Se<erehid SHIHl

4.7 ITTUaeh haleh THgia

STfvaeh e faGId Th. g8 a1 AR TH. Jfctehd g1
T 1932 H fawfaa fen mm @ fagia & q=
e Trefeted g—

() 59 9R T ¥ saeei fafa= womy werht
o sufterd wd €, SH YHR 0] H Sole
fafi=1 enfoee el o Sufterd &d 2|
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(ii) 319 sTeerrft BRM, AR N> N, B
() o STEEA el i e SIfiE B o Rl
el goe Yererad e, FTed weh Tl ero) gre
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H4ISH U a1 81 T BRSNS oh 1s HEh | Th
Tl BI B | 3Td: BTESISH oh 319] § ohel &I Seigei
B, St ols oNfvas Fersh | IUfEd el TGS
310] T Telaei-ieh fo=ard g

H2:((sls)2

BEEISH 319 S TG Hife Fl 6 YR TRHfad

o ST Hehdl B
. N,-N, 2-0

Y hife= g =5 !

zaeh1 1 78 § o ST o] ¥ eEgeH &
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