QESEICE

HYDROCARBON

ELE

9 Theh oh TEAIT o IYEN 79 :

THHRO hT AL RNCH. ugfd o

Tehah 9

11085CHI3

ETESIIET Foll o gqE aid &l

STIER TTESIehTeH! 1 A ol Feohil;
Uooh, Teehl, Uedhled del WHfes
BESIhTe o AT i T HT
TehTl der 3kt W for geh;
gIEgehTe o fata @t fafy= fafe
% IR | 9ET;

Aqifds wa TEEHE UEH o
YR T Uoeh, TeehiH, Toehlsd ael
WHfEF BIEgihiaql H fadg Y Wohtl;

YA o fafa= G&9o (SHIhHerE)
o SR TR 30 fa9g Y Gonl;
BIZgIehTa ohi YfHeRT 1 sl oh ©Id
o & ° g o= A sy
T qe<d &l '{TSB_PI;

sRiHe ferarfafy & smem W
STEAMYHT TeehiHl 92T UeehigHl oh Hehetd
TR o S T STTAM FHT b,
A= 1 HTEAT 1 90, TETen
TH SoiaRETe! giaeemad-Afafhanet
=1 franfafer s e & 9enl;
Tohel Jfaedt ssiiaerd TR afaeetasi
% T 9 i RSN T T
aqan

FeEST=Idl aun o & fawa o
g Teh|

gIESIhTa U T&d: W 2, et 31¢f ohelel shia qefl BIgeisH o
ifirer 21 TR Sk Site § BRErshTE w1 Heweyol FvEE 21 3
Terdisl, St e wfered wssi @ uitfed &, S SeM & w9 A
ST H e S &1 Terdistt gfed Yeifers® T w1, Sate @S
Efa grpfae T w1 Wi w9 ?) eAeehdl SEY Hiww Ies
TS (Sfad Trepfaes 19) Y=o § €1 e ot o €, S Wi
TG o FART0T T UTed g €1 Uiy, S g-qdd o = urE s
%, o YTl STHEA (fractional distillation) Ee) ﬁ?ﬁ?{ SRR
HAFGT I B9 &1 il 6, i & G5 T (destructive
distiliation) ¥ W it &1 Wrepfaeh 19 a1 o i 1 GIE o
R FU W A U Sl 21 Gled o qver Wi e gdited
W T’ Fed ¢ TAdiS %1 ST el $6F o w9 § B 8,
S g HH YUV et T T HAE w1 of STAT ] o ok
w9 | fofan S 2, WAfeh 399 $ 9guur et @) TEferd arel
1 $o o ®9 Y, STl qe HTAST R STeRAHd Bt 2
Ugiet qen HieAst | wer del TEterd ded o qgul thelid g1 A
il o eTESRTeA o THH01 Bd §, S ol o ©id 2| SRS
1 ITAM Tifcrefi=, oy, giferersdy oMfs agareni o i |
ol STl B 1 S=9 STU[WR a1l BEgihral o1 Suan U= H faerms
o ®9 Y SR Tk qu sffeE o faior § yrfves ueref o wq o
off feran e 21

39 9 37k e | B o Hewqul STA i eres
TE AL T T | U Teheh | BILeihel o o) H SR e S
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9.1 AMaRITT

TIEEhTe Tl YehR o BId &1 hle-shie el
%1 Ui o SMER W 3¢ J&Ia: d9 G998l § aified
fvan T B— (1) "gW, (2) orEqw A (3)
T TEgihE| U eEgihE o hie-shia
U HT-BESS Tohel €Y B4 81 afe fafq=
FHTe T SIE | That e | IS faea g@et
T €, Al 3% ‘Ueehd’ Hed €, SIElieh 39 Theh-8
¥ ug 9o ¥ T AR A FHEH WA Hogd Sf@en
1 g 1 FE w4 7, @ 3% wgaitesd’ el
S B TG BTZSIhTal | he-ehra Sgatee S
fgemaer, fremdy =1 <M Sufterd B €1 WHfes
TESIHEA Hod AMTH] F1 Th faviv YR g1
A ST FqHATSTRT AT EEISH i Tehal HATSThl
= ¥ Tad gU (foga sj@en a1 99q §@an) THh
AT o Hisd 1 Tehd 81 Yookl o Higd oM o
feu ol o fou Tufyes qen e o faw
TS W1 T 1 ST BH H Hehd &1 o,
TeshTed 9u1 WA eEemEl & fau fam Ated
AT ST Hhd B

9.2 Ueohd

S Tee Sl S Gl €, Ueoh hie-shie Tehdl
AR Hqw forga SEe arel BEgehEE g1 4ih
(CH,) 39 UfEm 1 Jord T<E 81 HIF TF 9 8,
A HT WM 2 IR & T WE A F1 SR A1
Y o Teh BTEGISH THTY] i shie o gRI fereentia
Y T BIESISH T hi STETIH T TSHT TH
Te 1 AqIAISTH I HI F €, 9 SR F
U BE? YRl C,H, W B G BTESIRIE,
ST ST C,H, €, U8 seardt 81 $1: 379 CH,
% T BIZGISH WA I ~CH, T8 51 Fhaeenfud
FTh C,H, % ®F H W H Thd ¢ |

T UER FEGNH AU (CH,) W 5
wfcreenfuq ek 3T 1= e Yook o Gehd ©1 39
TR W 39 CH,, C, H 3 3l

H

| [
H_(l:_H frdt H %1 CH, ¥ fazem H—C|3—$—H

H H H

297

3 grEghEA EE seeenet | fafg e €
Fifr & Tl X o= aAfvrerdert 9 sifaferan =&
F| d: YRY H 3= CEUR (Parum=%H
Affinis=fHamele) wed &1 = 379 Toohd UfER =1
SRR (homologous series) o G Bl =0
IR W D ITHA o Fehd B AR g Taf=T TeohHl
o Gl 1 I Hd € Al B o1 Bl ¢ foh Uoehd
H1 WA gF C H, 8| 5@ n F HE ST T
mw%aq%mﬂm'qmomologoue) bl
yfafafiree sa 81 91 39 WA bl GCE 1 RO
H Ghd &7 GANHA HIY TARMA FH Giawyo
fagid (VSEPR) & 38R (U&®- 4 3f@u) feq
HT LA TG el @ (Faa 9.1) S Sgawaea
& e e ) S H 9o IR SEgeH WA
FoEqoherh o W)l Al W R ¥ T TR Yok
H-C &1 54 10 109.5° 2l 21

a7 9.1 947 (CH,) F1 wqvhers e

Ueohl & wguheish 3aE | WS ®d €, TS C-C
T C-H e 1 weigdl HAY: 154 pm 3 112 pm
Bl € (Toheh-8 M) | S el ST H g € o
C-C T C-Ho (f&) stay o1 fior shrelA qam]
% FhHd spad TESS WIS o 1s oF THIefa
AfeeraE ¥ e B

9.2.1 AT UgZfd dqAT HHSHEAT
THF-8 | a1 fafa= wEfte difent w5 Sfrl w5
T Tsfd AR W reae T g 21 Ueohd | AW
Tgfa qen FHEHed Hi o AR SR g HH
S Gl 21 WIHRO 9 Hed | U 7T 2 ged
A9 Te= BYA, WA qen WA | ohelel Tk W=l
e St &, ek 3=9 Uoohl § T § 31k Hoem
+ff g Wt B1 C,H, , F1 T fae R R e
T SIH H Haq Y@ el whed Jed &
3N 92 T 2
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o (n- o) (IR 237 K) 3R
H H H
I 1 2| 3l
H—(lz— C — (|:—H
|
HH_(l;_HH
H

2-AFIAITA (STEEA)

(FaYTH 261K)

CH, # & f&" Y&R 9= FEF do 976
TIESISH WAIYSN 1 Sg Wehd 22 3% O YHR 9
ARk L Gohd §, S AT -V ¥ @ w2

III H—

T=1 (n-9=A)
(Fag® 309 K)

H H-C-HH H
B
2- AT (TR )

(FagTsh 301K)

H
I
H H-C-H H

1| 2| 3|
v H-C - Cc - C-H
| | |
H H-Cc-H H
|

H

2, 2-SEufedeE (fEmH=-)
(Fa¥HIH 282.5K)

W fagm

GTEAT 1 A1 11 1 319 5 99 €, T e
e 3 Tre = €1 gl WehR HTEAeA 101, IV e
Vo 379] g3 TAM ¥, fohg et qen o e
&1 ST 1 990 11 934 o THEEd €, Sefeh 9o
111, IV @1 V U= o G © | ek qoredl § 37
TTohT TTEIST | 3faR o RN B 3d: §% “WTSMIHeh
qaEad’ (structural isomers) HgAl 399 T
AT 19 111§ Haq s TRATSH &1 @el €,
Seifer HTEAT 11, IV a1 V H ITEd hied S@er 2|
3Td: UH GIEHeh HHEHET, S e TRETI[S i
S W R % HROT B B, Bl ‘e gHEEE’
(chain isomers)m%I 3d: 39 <@ & CH,
qem C_H,, W F: q qe A @ gaeed g 2

JETEIUT 9.1
S C,H,, aclt Ueehd o fafi=  sj@en-
HHEFE! HT G q91 ST L AW fatau)
&
@ CH,-CH, - CH, - CH,~ CH,- CH,
n_

(1) @\ "¥H - CH, - CH,- CH,

|

CH, 2-HforeTo=A

(iii) CHz — CH, - CH — CH,, - CH,
CH, s it

(iv) CHg - ICH = ?H - CHj,

Ol CIL Z&@gﬁfgﬂ@?‘—[

c
(v) CHj - (|: - CH, - CH,

CHa 2,2-STEHfAA

FHET TAN] F JS T 3T HIeH TATS i
&I o SR W hTe WAV i Wi (1°),
fadiash (2°), qetae (3°) e =qeh (4°) HTeH TH
HEd T Hrae T (S I wed ¥ TE e 8,
- W) W el cheel h e AT § IS €l
G- W § 39 ‘wufhe we’ wEd B sifgg fR
A T He WfHeR Bd 21 e G, S &
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FIE WA W TSI &, 9 fgdias’ wed € giEw S @A, df % YR o THeEd W g1 C H %
HIET A B TG | o1 R o ugsk w9, CH, % A 9o € H,, % 75 THEEd H9d g

107722

A R S T WA 3 S € WA L, IV @ V H ST e € o -CH, w9e
HEEE 1]V H 1°2° 30 TN 4° F1T RAVA F1 oy sorier 2 & &7 21 Tok 3 v wAmopa
T Y Hehd €7 A A SR ekl 1 WM o o=y ol & AR § ~CH,~C,H, ~C,H, S

2775

3qTlglul 9.2

C.H,, 3 a1t Ufeshal g o fafa= wmmeest &1 a=mn fafae qeon fafa= weq s@en ® -oH
Sie ¥ WK Ueehiglel o oM. g M. A1 Sy

Teh® § H Ugdl ¥ Afad AW UG oh WM Il 1 TR i gu ufaeenfud deen o fefafad
IS0 G ATHeRT0T i STENON <hi 39 Well-Wifd g9z Feh|

sl
C.H,, 99¢ &t |La | Ueehigier UEehIgIer o1 TR
@ CH,-CH, - CH, - CH,- CH,-| CH,- CH,~CH, - CH,- CH, - OH | U=-1-3ffa
(i) CH,-CH-CH,-CH,-CH, | CH,-CH-CH, - CH,- CH, YT-2-37A
| |
OH
(iii) CH,-CH,-CH-CH,-CH, | CH,-CH,-CH-CH,- CH, YA-3-311d
| |
OH
CH, CH, 3- Hfeerea-1-3ifa
| |
(iv) CH, - CH - CH, - CH, - CH, - CH - CH, - CH,~ OH
CH, CH, 2- HiUAS- -3
| |
) CH,-CH,-CH - CH,- CH, - CH, - CH - CH,- OH
CH, CH, 2- HiYAHI-2-31d
| |
(vi) CH, - T: - CH, - CH, CH, - T: - CH, - CH,
OH
CH, CH, 2,2~ STEHIAIA- 1 -3
| |
(vii) CH, - ? NCH, - CH, - |c - CH,OH
CH, CH,
CH, CH, OH 3- HfAIeT-2-31d
|
(viii) CH, - CH - CH - CH, CH, - CH - CH - CH,
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W fagm

el 1 ‘Ufeehel THE’ el Sl €, ik 3% Uoehd
Y BESISH T o oo s gr ura feran s ehan
| Ufewa g %1 9 G C H, | (THH-8) T

s §F T G H FE IUPAC T8 faam
Hewqui 8, @ [UPAC 78 ¥ Hel G 59 e
FIfTeRT T ARG feran oft S & wewegf 2
9o fau Tdyem SM& ook ok i IXATILST
1 efaH @ i fa@ qowEr 39T ST
foran ST 99 Sre 9EETY] W gfaeendt Je1 g
€ 1 o H TIESISH TS ®1 AU W& g
HTEA TV HI FASRAT H G Tomar ST

IETEI0T 9.3

ferefafad Fifeni o o du . W foafae-

@ (CH,),CCH,C(CH,),

(i) (CH,),C(C,H,),

(iii) TT-FaArIR () -Hfeamem

'

0 2,24, 4-TEeH=a

(i) 3, 3-STEHIAI=A

(iii) 3, 3-8, Fargw (RmEH)-Ffea-2, 2, 4,
4 —FHfeT=A

WO 9,1: ehral{eh AR hT ATHERTUT

ST 94T LU.P.A.C. 0 feuwforat
crlls CIIJQ—CH3 IAqH AN qe quieTen % A
(%) 'CH,-*CH - °CH, - *CH - °CH, - °CH, W T
(4- Tfaa-2- AfeRFA)
CH, - CH,
|
8 _7 _6 _5 _4 — 3 —_2 _1
(@) 8CH,-"CH,-°CH, (le ClH cI CH,-'CH, “[am AN Ao SoEeT % %
CH CH, CH,-CH, T aeer
CH, CH,
(3 3-TEUfo -5- STEHMia-4- AfcstiaR)
CH(CH,), ,
| UiHTET o %A ¥ fgdias
1 _2 _3 _4 __5| __6 _7 _8 — __10 O
(1) 'CH,-*CH,~*CH,~*CH ClH CH,~"CH,~*CH,-°CH,-'°CH, (secondary) = TE "
H,C-CH-CH, - CH, S B; STEHHGA F TH R
(5-faht-=afea-4-eeamifyaresh) A €
(®) 'CH,~*CH,-*CH,-*CH,~*CH-°CH,~"CH,-*CH,-°CH, e - Sfae o wiaenfEr 5
| ‘
CH,
|
CH,-°C-CH,
|
°CH,
5-(2 2-STEHfedifae) T
(¥) 'CH,-2CH,-°CH -*CH,-°CH -°CH,-"CH, AT o WeAfHhd A |
| |
CH,-CH, CH,
3-Tfere-5-Afreeea
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IRENA-3-TIA-2, 2-SEAUTI=A HI FTEl
= FrefafEd e o g o fha S Gehar B-
() T T T R el SR
C-C-C-C-C
(ii) <HTe TEATULST 1 3ok Sifu—
CI_CZ_CS_C4_C5
(iii) HEA-3 T TH TUYIA-THE q HEH-2 R
HiA-ag sifgu—
CH,

3 4 5

c'-*c-°c-
du, &,
(iv) TU® HET URHY] H GASTHAT Hl STEESH
T[S T TETIR G&I § IR Hifer|
CH,

1 |2 3 4 5
CH, -C? - CH-CH, -CH,
| |
CH, C,H,

c-°C

TH YR B9 TEl HLE W UgE W 2| AR MY
f&u T AW G- W foree wHm g €, @
frfafed ool &1 g Fifse—

ST 9.4
frefafad Aiferl o gEHTEs 9o fafan-
@ 3.4,4,5-TmEfUeRea

(i) 2.5-SEHERFA

'

123(&13567

@ CH,-CH,-CH-C- CH-CH - CH,

| |
CH, CH, CH,

1 2 3 4 5 6
(i) CH,-CH-CH, - CH, - CH - CH,
| |

CH, CH,

301

I 9.5

frefafaa Aifesl =t g fafey Ko
T 7Y A 22 Tt s . W fafew
() 2-Tfrera=A

(i) 5-ufora-3-AfererRes

W 3 4 5 6
(i) CH,-CH-CH, -CH, - CH,
|
T C,H;
T4 Afiteh o Seiqn S@ell die e i | B B¢
HTa B Bl 21 3d: Fel A 3-AfUee 2

@z 6 5 4 3 2 1
1 2 3 4 5 6 7
CH,- CH, - CH - CH, - CH - CH, - CH,
| |
CH, C,H,

9 it kT 39 R 9 URY S, & 9
od e & ®A % el om: wEl A
3-Ufae- 5-AfUeR™H B

9.2.2 fat=m=

Ueoh o q&A Bid Yeifera™ qe Wiehfaesh 19 ¢ e
off Teehl & = ol g aARn S 9ehdl B—

1, TR ST -
eEEEeeH 19 geq faufsd sae (S9- wifem,
Yoifean qen foper) &1 Sufefa o TewH & @Y
IR T Yook AT 21 39 HfehaT i STESISTentur
(Hydrogenation) FEd 21 3 RIGI HEEIEE] | @l
AN HaE T AT el & 3R BEgSH-eEg e
A I Wl Tl &1 wifeT™ qen Jefead, HW
o 19 W & ATATHAT 1 IR H 2§, T b

IAE o fou smifers &9 9 I=9 A9 91 <@ Hi
SEYIHAT Bl B

CH,=CH, +H, —2/2/N ,CH, -CH,
Tl T

(9.1)
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CH,-CH=CH+H, 22N ,cH_ —CH,-CH,

A EIRE
9.2)

CH,-C=C-H+H, 2PN, cH, —CH,-CH,

= e
9.3)
2. Ufeehet ToTgsl A—
(i) Ufewa Tamsel (FIeiEel & o) 1 o

Tl T TRFAIS 3T GRI STI=FH i W
Ueoh W Bid 2

CH, -Cl+H,— 2% ,CH, + Zn*

FAHT HeA

9.4)
C,H,—-Cl+H, 21" ,C,H, +Zn*
FARTSA T

9.5)
CH,CH,CH, Cl+H,—2~",CH,CH,CH, +Zn*

FARIIT BIRE
9.6)

(i) I e faoem (A9 ¥ gw) H tfeka
2ES H Hifeqw o o WY AfulEA g
oA Yook W B 21 39 Ifafsman i gest
SIIERI (wurtz reaction) wed %'I Iqg 9H
FHIET TV H&AT Arelt Ioad Ueehd o ok
AT wge 1 St 2

CH,Br+2Na+BrCH, (70 1. CH, -CH, +2NaBr
e en

9.7

C,H,Br+2Na+BrC,H, ¥ **,¢,H, ~C,H,+2NaBr

ELIESE oA
9.8)

1 BN, IS | SFHAN okl 2elEe o d ©7
3. hraifoRAeTeh TRl U—
() hreiffcIer %Al o HifedH w99 ki TSl
AEH (HfETH TESHEIEE Td shichdd SadEs
o THYOT) oF WY A HH W HIeiEfIes 3T

W fagm

Y T HY HE A O Yoeoh W e 2l
FHTETFATh A § e SESAFES o 39
faciis w1 TaerTel foraeterToT (decarbo-
rytation)m‘gl

CH,COO Na’+NaOH-%%CH, +Na,CO,
Hifeaw woHte

33180l 9.6

Wuq o faem o fou fva oma o wifeaw
AT i eIkl sl 2Affshan 1 TEEtTe
et o fafem)

F3S|
FRARS T
CH,CH,CH,COO Na* + NaOH ¥
CH,CH,CH, +Na,CO,

(ii) sl ot ToRrg-arueesta fafar wraffeafas
el o Wifea s1ere WM ool & el
foee &1 fagd-sTeed & W e | 99
e THY] H&T At Uoehd e B &

9CH,COO Na* +2H,0- "™, oy _cH,

Hifeam THie +2C0O, +H, +2NaOH (9.9)

g Afufsman Frefafad 9af § go=1 el ©-
o)

(%) 2CH,COO Na*

(@) T W-
0

2CH, -C-O+2Na"

(@)
Il Il

2CH,-C-0-2%, 2CH,~C-0: —2CH;+ 20,
Ui e UEiee g e A g ek
(7))  H,C+CH,0 3-H,C-CH, 1
(F)  hEE W-

H,O0+e” B "OH+H"
2H'B H,1
TeE 39 fafy g1 I8 aAE S wehdl, A2
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9.2.3 IOTYH
aftferer ToTertd
Teehd 93Tl § C—-C TN C-H 3TaY o Fggarsih o1
T T TS TTEGISH A3 i foq omerehar o
Ed HH A o HROT T Gt Yook SIYET B
&1 3ok AT gofel ISTeTed Tl I S €1 gefed et
% R Uoepd 407 o Yo 9R WS C, § C, &
W, C, ¥ C,, T 3a a1 C,, A ITY 3Aferk Fra
T Ueohd 298K W 319 B &1 A T e o=
B €1 STl § Ueeh 1 Tererrar o ferq &9 o |
T2 W, BTRSrRTe o THeT B, FoeRT 3w wrEterd
Al | 2¥F o ®9 | fepan STan 21 Ul 9 3k
=1 gl 1 ST wUS ¥ W9 % s 82,
3T Fsiet et w3 onfs o faw faran s 2

39 Y&T0T o STUR W I st 1 hfd o 9R
H o9 1 e €7 o1 TEl § Afg o whed ¥
W (=9 Yookl o1 fagon) siye 2 m: 98 S
faielt wepfa =1 =rm i foemaenl o gt +t factaar
o Heo H WHd: 98 <@ T § R g ue
et foeTmeshl St Tt qared styety faamet |
foer e €, srefd “waH o 1 e 87

fafr = woohHl o FagAi® 9ro 9.1 (%) ° Ky
T €, T = T @ o enfoerss geqmm o gfg &
- i 379 FUAnl § off e gfg B 21w
T q2A W NIRG ¢ fof Snfvaeh SR sveran S70] 1
T WA S o WU-WIY 3H  Sawfuash
AreEed o 984 2l

U=F o o THeEd Ueohdl (U=H, 2-AfYa
ST qAT 2, 2- TEHRAAINT) o FALAIhI I @
T I8 vl ofal § T 9= H ufe e weATOge i
Teh Hd ST 1 Sod FELHIE (309, 1K) B, Sefeh
2.2~ SEAYHU 282.5K W Saerd! €| Iiad sjaenei
HT WA F GG ok FY-TIY U] HT ST T
el B Wt €, fed WerehR eupet | e e
Teh Tl qe gl SHaIaeh ol Bid © | SEfAT geh
SIS FH B 8
T TuTaH
ST Y STl S el B 3T, &Rk, SATRieheh
(AR FHHEK) TE ATEEH (AT HHh )
werel o Wid Qeehe wmE: ffeea e @) fam
uftfeerfaei o Goor 57 stfufsraneti 1 weifi i 8—

303

1, Qfaeermus rfaferame

Teeh o Teh A1 AUk BIESIST WHIY] BeilsH, AIgeisH
AU Wehieh 3l g Wiaefud & W ©1 Sed
qIHRA (573-773 K) 1 @ o fo@fRa wwmn =
e fafwon w1 suftafa o SefsHwr B 2
FH VR ATel Ueoh AZ2IehI0l T TR0l T
Tl &1 9 srfufsmane, for Teehi o erggier T
Hicreentid 81 ST €, % wiaeermas s1hTfeRang wed €1
IEEEY A T FANARO = famm e g

FASHISRITT T BT

CH, +Cl, ¥, CH,C1+HCl
FARM LT

CH,Cl+Cl, 0. CH,Cl, + HCl
TRFARTYT

CH,Cl, +Cl, 0" CHCI, + HCI

TEFARMLA

CHCI, +Cl, 0% CCl, + HCl
AR

CH,-CH, +Cl, (', CH,~CH,Cl + HCl (9.14)
FARTTLT

Teshl 1 eclisH o @i il w1 Tfd &
%A F,>>>Cl,>>Br,>], gS| ol o BEgISH &
e &1 W 3°>2°>1° B HfRAH0 yoe o
AT Bl € Seifeh TSR agd ¢fid g 2|
e Tk IO AR B g7 S sifadinies
(S HIO, 1 HNO, )& sufterfa & =it 71
CH, +I, f CH,I+HI (9.15)
HIO, +5HI— 31,+3H,0 9.16)

RS0 qord Heteh Sfa@en fepanfafy g & =
TG— YRYA (initiation), =0T (propagation) d
AT (termination) o R Ha= Bl &1
Terartater
(i) URE- I8 sifufehan g qen Yenter ki Suffd

A SRl % HHTHA (homolysis) k|
YRY il 81 C1-Cl 378, C-C a1 C-H 37e
1 gorl | ol § 37d: I8 S § 22 Wl 2|

(9.10)

(9.11)

(9.12)

(9.13)
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Cl-ClO M Cl + Cl
FARH JF-oh
(i) FORUT- FAKH Jo-Toieh, HeF 370] W TR0
H¥eh C-H 3T &l digehi HC1 S gT Hida
o goih s ¢, S stfaferan 61 o feem o
o S &
(F) CH,+Cl—M ,CH,+H-CI
Tfe ad-ToTeh FAR oh SE ST0] TR STeRAT

Tk CH,-C1 71 T 31 FAA Herd -k a1 &,
S FARI 379] o THIYH % HRU T L

(@) cH,cl+Cl-Cl—™ ,CcH, -Cl1+Cl
FARA o - JeToh

A qe FANT Ho-Toish, Sl SWe 98
FA: (F) T (@) ¥ @ e B, Y: oAared
BT el AR 1 YRY i 8| =0T I8 ()
o (@) 9 E ged 3 24 € fRg o e g
U Hel € U0 Q) g et € S st Sl
Il o Tl w1 woEd 2

CH,Cl + C1 - CH,Cl + HCI

CH,Cl + Cl - Cl > CH,CL, +Cl

W fagm

(iii) QT THIUA- FB GHI G AThdesh &l
T qen fafa= urvd stfafewanet & sror eifafwan
FOT B S 2

faf=1 G S@en oA 1 Frefafed 2
(#) €1+C1 - Cl-Cl

(@) H,C + CH, - H,C—-CH,

(M H,C + Cl - H,C-Cl

7@ 9% (T) ¥ CH,-Cl T 3R a7l 8, fohg
TH B | o getehl i T 8 St )

I o FARMIRLOl o S TSH sl IUE
(byproduct) % ®9 § I99 °F KU ki ST
fpafafy g/ |9 S Sehdl 2
2. &g+
ook 91 qen eEsiiadsd i Iuftafd § M\ &H
T oTa: SAEFAFT BT e SEeES R 9@
T © qe1 | & i w9 § e feed!
CH, (g)+20,(g)——>CO, (g)+2H,0(1);

-A H® =-890 kJ mol ™"
9.17)
C,H,,(2)+13/2 O, (g—>4CO, (g)+5H,0(1):
-AH° =-2875.84 kJ mol™
9.18)

AR 9.1 () Uehl o FagHIhl Ta eIkl B URadT

aTTfuaen ™ 3MU] AR FAgTHR TR
= (u) (K) (K)
CH, A 16 111.0 90.5
C,H, LOE| 30 184.4 101.0
C.H, EIRE] 44 230.9 85.3
C,H, Eral 58 272.4 134.6
C,H, 2. Hforerge 58 261.0 114.7
CH, T 72 309.1 143.3
CH, 2. HfegA 72 300.9 113.1
CH, 2, 2-SEHIIAHT 72 282.5 256.4
CH,, EEE 86 341.9 178.5
C,H,, T 100 371.4 182.4
CH, A 114 398.7 216.2
C,H,, EIGE 128 423.8 222.0
CH,, C 142 447.1 243.3
C,.H,, EEEaRE] 282 615.0 236.2
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fordt Uoohd o fou wmm= <eq sifufswan fefafea
Bl -

C.H, ,+ (3r‘2+1]o — »nCO, +(n+1)H,0
9.19)

Aferes AT H oA e oF ROT UoehHl o
o9 o ®9 H HM H od B

UGl h1 STIAT oY T STE3ATaRITSI gRI 3T
T8 ¥ HEA Hose (Black) ST €, TSeRt ST
wﬁ,wuﬁr%zﬂéaﬁm (pigments)@‘}[@?
(filler) & ®9 § Bl €I

CH, (g)+0, (g) '8 [ C(s)+2H,0(1)
3. Tt stiardtetoT

34 T, SRS a1 a1 o Fdq GaTE o He
IYYFH IAF H1 SURfd | Teehl 1 A & W

(9.20)

% YN o NFHHNH SR od B
i) 2CH, +0, IYPPHAVTL 2cH,0H
DRIl

9.21)
. Mo, O.
i) CH,+0,—22>HCHO+H,0 =

e )
iii) 2CH,CH, +30, S0 M ,90H COOH+2H,0
TEHTEH 3T
9.23)

(iv) WTHROT: Yookl o1 3ifadieheor T&f wian, fohg
i BTESSH (H) TRAM ot UookH diefymm
THTE ¥ Sfiediehd gt §Td Uehierel <d

KMnO,

(CHS )3 CH e

2-AforeyT

(CH,),COH

2-AforAYIT-2 - 34T
(9.24)

4, GUTEHEERIUT T FHTEEET

n- Ueehd &l Foial UeHifem eiiige qen grEgiem
FANES 119 1 Sufkefd § 9 w6 W 9 39 wifEd
I ol UeohHl W THEE R 81 S &1 G SIS
=1 fou T € qen ST 3TeU IS o T 1 UG
off 2t &, For =79 |9 Hohd 71 3109 AR 1 9v
G e SAafmas § el fohan S 2|

305

CH, (CH, ),CH, st AlCl, /HCl

n-gA
CH,CH-(CH, ), ~CH, +CH,CH, -CH-CH, ~CH,
| |

CH, CH,
2-Afrera=A 3-AfeU=A  (9.25)
5. TUHSTERTOT a1 T

B: A B: W MR HTe WA A n— Yook T
snuiita aRfeam, mfdsew dun wiftem o sifeaEe
1 Juftarfd § 773K @ 10 ¥ 20 IYHSHE 6 W
TRE 8 Y faREgSHigd e d=i- a1 39k el
a1 T wehishd € Sd €1 6 Tfeha ol QUHSTeRo
(Aromatization) Il H"-R:f“-'la? (Reforming) e %I

/CH Cr,0O, orVO
- Solie
CH, CH, 773K
CH, 10-20 atm
(9.26)
A, S 1 B a1 B e o T
o foIT ammg s Yook g

6. WY o | rFfeRar

A 919 o 19 Tohel A &1 suftefd § 1273K
TR TRA FHH W HTET HHISHFEES T SEEESSH Sl
21 Ie fafy <eeizeeT & i ScrA § o9
St 21

CH,+H,0 -, CO+3H, (9.27)

7. AU-ATqISH

STIR Uoehd 329 A W TH HH W =0 toeht
o1 Teeh Al H Tasfed g1 S &) S0 o STE ¥ B
fogs o9 &1 U Aguetr sifufeman 1 arg-3Taeed
(pyrolysis) & I (cracking) TEd %I

— CH,, + H,

773K CH, + CH,

C6H14

L C.H, + C,H,+CH,

(9.28)
el T S T - e S W S
31 fRifed @ W e W ww W oW e
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T SR T 951 & Fagid 1 ST 2 21 SeREEy
T (S foRifiT da &1 Jew 8) F 973K W
wifem, Yaifeaq storen fioha &1 Suftefd § WA
FE W TRA qU1 UL 1 fHHO W g B
973K, C.H,,+CH,,+ 37 I

CroHas Bt/pami
Sreeh TR U=H

(9.29)

9.2.4 W&UUT
Teahl B shre-hra fH (o) AT Bl 81 Hie-hra
(C—C) 3T&Y o FATANIHRIT 18 o =R 3T fgrm
TfUerh etk o SO o Torawor THfd 2idl 81 39
RV C-C Tehel A4 o =R AR ok O Brefl 2|
39 ol o &R ffan § supst o fafy= fafada
fo=ma e ?1 woa: fafa= gAeEE wh-sw |
uRafdd el wehd &1 TH wErgst w1 iy sresend
(ST C-C Tl 3T o UM o &R0 TH-T8 |
gfafad 8 Sl €) §&9u, §Ruuia guraad 91
Huit (Rotamers) FHEadl g 37: C-C THd ey
o =ui o HRUT Uoohd § SHEA &0 G9d B1 T
IE I ® o C-C T &Y &1 oA qUid: g
&l B 81 Te qfaemuur == iR o ol gl
€ 19 20 kJmol™! T Tl gRI siferd &1 et
T AR ok HeT 39 &0 9 i et faeRfa
(torsional strain) e %I

AT oF E&UUT : T 370 H FHe-Hed Thd
ey gl €, e Wedeh shie TRETY] W o BEg ST
WA I @d Bl WA @ sia U few wied @i
TR A TH TH hed dl FoR @Rt TR Hed
T 1 C—-C 318 W U FHAC, T Teh e T
o TIESSM JE e GWHIY] o TRee o dad |
e Taferfia sereen wef¥a #id €1 3% |wuui"
HHEES (HWUT) wEd B of: USH o IHEA
HEUT B B el g9 9 & HE9 =RE g 2
TH &1 H A HET F BEEST TWAY] TH-FE F
fferer I € W &1 SH W& (Eclipsed) &9 &ed 2|
T ®Y H, TESSH WA TW FEF h TEGSH
e ¥ eIfedd g W OER ¥ = WidRa
(staggered)wm%lwwﬁg off qeradt
HEqU] fquraetd (skew) HEIU FHEAT &1 TE M

ECIPEIREIE]

W® o 9t Eqoll | STreier hio qen ST o 9H
T@dl B1 W 91 Widd qen G®uul i @ietd ad
wj?uétr (Newmen projection) g U&ferd foham
S 2

1. wiEE ye™

3T YU | 370] 1 ivaeh 318t ki feen ¥ <@ s
21 FIS W FHEE C-C &Y ! K@™ o fau 8
7 o1 3R e BS ek Wil T @i S 8139 i
1 S oAl SN ST 1 A AT he 1 A= o
3R T T et e i SR I3 3R T 73
T Y e § Hor e grEgieH GATIST i i
@t G fe@mn St 213 W@ ush-gm d 120°
1 10T ST ZehT Bldl 1 TOH o U TS Eiaid

ferd g&g fa3 9.2 § <9 W B
H
H H
H
H
H
H H H H
(i) T H& (ii) Hiafa g&

o 9.2 w7 & GErE g8y

2. =T vET

TH WEUU § 9] Rl WEA W <@ Sl 21 G o q
et hTe ki Tk g gR fa@mEn S € oIk SH 9
T BREISH TE[S 1 120° HI0T W Gl G

usicauiol
RIE H07 1 fgaa o

2024-25



EEEICE!

et & R W foraat wefia fea s 21 @
(st | R) el HTE H TH g9 5N S9d  aen
Y oTEfyd TTege wETpsT i g9 @i URfy 9
TRER 120° o 10 R feod 0 ST W@t 9 98 g
fe@man S 81w % =g ga foe 9.3 # fymm
T |

HRUUH AT UTYeR T : SIE Tt S ST
T €, T o WiAfd &Y § He-gEgeH e o
TR Y UH-gW W Afshan g W B €1 o:
399 A URAhuU g IAGH el adl 9
Aferehad e i 71 S SR, ST Hidfkd st T
®Y H qiafdd ® €, 99 HET-8EgST €Y o
TOFR A9 TH-TH o T (e B § fF 3
TR Yl o T Yiaehuu ¥ Sl €1 39 98 g
Jfaertl 9 i I o AT 3T0] | F 3Tferen sl
fafed eidl €1 safere gt Tt w9 &1 S &1 S
S A1 ST GHT B, TS Y ok HeA giawdl
ST foman, S GEwwT o i w1 genfer el €,
w1 wEr fasfa #ed 81 Wit fawfa w1 aRom
C-C Tshdl a7 o Fui o) R FeR oheer 21 39
101 1 Tgaet shIoT 1 TS AT o Fed 21 A
o el HEIU § AUST IV Wdkd €9 H =q=H a1
T &Y W Afuehan el B1 ofd: Hidia 989, T&
T At qor | eafers Tt grar ®1 uRoned: a1
et AT F&I0T H A © 31l T Fe Tehdl ©
o 7% 5Teh1 atfurma G&qol B o7 78 Frehy fehren
S ? R wA § c-c (smEw) w1 i gofa:
T TEl B QY WE T oh WEA Sl T W
12.5 kJ mol™' ¥, Sl 9gd ®H B HHE a9 W
Aqufvds HSI@ (Collisions) =a s Qﬁ? SRl i
Ardig qen Tfas Sl B €, S 12.5 kJ mol ! %
FS-3TE0Y IR HE § GFH el 21 3 TSA |
FHIEA-hTa Tehl T 1 O T TR H oh
U oMo g B USH o GEUUl Rl geeR qefl
feiifera e Ga =2t 2

9.3 WeehlA

ToshlA fgaeeen /Egw eEgiehad B 8| Tesh Al
T A Y F EAT AMEC? TR Teh A § I HTeH
WA o WeA e fgatee Sutkerd ©, df 3 Ueehd

307

Y 3 TSN TV FH g AMMET 36 YhR Teeh i
1 HHR G C_H, B =feT| TeshiAl oh JoH Heed
Tforef steren wef (C,H,) &1 sAfufsran s 9
FAH W qeld T W Bl § ST Tewl I

AT (Teia Aifies o are) ot Fed

9.3.1 Tgamaar =t GI=rT
TewHl | C = C fgerey €, foed w yaa faH 1 (o)
e (& Tt ST 397 kdmol ! ®) BT ®, S
T HEA TEVS F sp? WA HEhl o TG
oA | aar 81 THH < e WANSH % 2p
STHFHRA Hehi ok Fuias Afdeaod 1 W TH
qdel TE (n) 99, (9 TS 284 kJ mol! ®)
CEGIR

C-C Tohdl T&Y &dE (1.54 pm) &I o §
C = C fgeree @ (1.34 pm) B et €1 3o
o arergA fean @ T o6 (1) e & p HerRl o
gelcl SAfeATT o RO et B &1 o1d: T (n) S
R T I s ey
W TN A1 21 37d: Tosh Al W 37 AFqHHR] St
iRl S gl 1 WIS | B, 1 SHAV SAEH
Y B S B W et 1 SoaRIERT TRt
FEA S| o 1 STEY HI ULl Teh ST
Geohd 1 gorl § SRUeR WAl ©1 oTd: TeshiA
AR MYt o T TIH SH Thd
aTeY-ge A I B C-C fgemaer &1 qmed
(s Tedt, 681 kJ mol) TSH o Hia-ehTa
Tehel ST (3T Tedt, 348 kJ mol ') T g
o efye et §1 W o1 o1 weeh om@ feE-
& 9.4 91 9.5 | <A T 2

H o

L % 4 sp’-s 5\\{
Y > P
sp’=sp’(o)

@ &

forT 9.4 Uo7 &1 FeflF 3IRG Faa o T Hi 9T Fd T
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9.3.2 AMH-Ugla

TehAl o SMEAMTH. 9% wgfa o ferw fgemey
I AT HTHA WA HT @l |, Ao ‘T’
o T W A ‘S’ (ene) T WA TR S 21
TR @ fF Teh S kT YO 9EE € CH,

(i) -39

(%) (=)

Hy 121.7° H
116.6°( C c/
H T }H

134 pm 110 pm
(m

foIT 9.5 W7 &1 %819 3RG (F) © &Y 777 (&) 11—
JY T 777 a7 (T) SMTY K dUT G ATS

(C,H, ®n & 1 50 Hfaeenfid & W), o9 #wem
Ed S| TR T o7ed Bl & Sl Tgel YRS fepan
TN T, TeHM AU o YW TRl W™ CH, W
TfIels (AMF M) a1 T (AR RH. M)
Fed & T T Ge&dl ok SR T F

g Mg &~
BT IUPAC TH
CH, - CH = CH, EIRiE]
CH,-CH,-CH=CH, g -1-¥
CH,-CH=CH-CH, &EZ-2-%1
CH,=CH-CH=CH, ¥2-1,3-3§H
CH, = C - CH, 2-Hforeda-1-39
|
CH,
1 2 3 4
CH,=CH-CH-CH, 3-"foe&e-1-31

|
CH,

W fagm

ST 9.7
ferefafad Fifeni o o du . ™ foafae-
() (CH,),CH-CH= CH-CH,-CH

I
CH, - CH - CH

|
C2H5

U ANV AV A4

(i) CH, = C (CH,CH,CH,),
(iv) CH,CH,CH,CH,  CH,CH,

CH,- CHCH = C - CH, - CHCH,

l
CH,

'
@) 2, 8-SEAfUaEH-3, 6-TEA

() 1,3,5, 7 — SAlHRRIEA

(iii) 2-n-FifaeTd=-1- 39

(iv) 4-Tfore-2 6- S-S -4-34

IETEIOT 9.8 SR <t TE T (i-iv) § formn
(c) A T (n) 3TEe i &N HT IR
EaiSiy

'

() o 99 : 33,
(i) o 99 : 17, n 99 :
(iii) c 99 : 23, © 9Y :
(iv) o 99 : 41, n &Y :

© 9y

=

9.3.3 HHIIICT

Tooh 1 g1 GLeATcHeh Ue SfHdIE THeadl 9S8
CARSIGiA
WIS GHIEEET- TeohA] o g Tefi| (C,H,)
qem UrdH (C,H,) § Foet T & w w8, fhg
T ¥ SR TewH § f= @A B 2
C,H, TGS aell Tesid i i TR 9 foa

Thd 2

1 2 3 4

CH, = CH - CH, - CH,
L oE-1-8
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1 2 3 4
CH, - CH = CH - CH,
I Fe-2-%
1 2 3
CH, = C - CH,
|
CH,
M. 2-"faeae-1-89

YA 1 WG 101 9 11 Ud 111 Qe gueagadl o
I &, St G= 1 TS 11 feerfq geerE €

SEEIUT 9.9

C,H,, o 9T Tkl o fafq=1 S=cas
A o SE-YF T SR LT EH. T4
fafem)

'
(%) CH, = CH - CH, - CH, - CH,
T=-1-89
(@ CH, - CH=CH - CH, - CH,
T=-2-31
(M CH,-C=CH - CH,
o
2-Afaee-2-39
(%) CH,-CH-CH =CH,
o
3-Hfeege-1-59
(®) CH, = C - CH, - CH,
o
2- AR - 1 -39

ST aTEEadr ; f5amafia see Amvet i
T g2 < HASRAS Pl J AN A TS AT
T Y | 3R Yok hieH U 5 3 WA 91 T
fa=-firr €l 38 YXC=CXY 51 7R 3 1 et
Feet i feep o 5@ YR Wefdia fehen S 2

309

X Y X Y
N L/ N L/
I I
C C
<7 Ny v’ N
(%) (@)

A ‘R W T HAE ] wREgsT ([T X A
T Y) fgemmafea e AR o uw € R fem
e € T e W S X st < Y fgeey e
F TG WE A1 fgemafid e WA % foadd
e e # v o1 wel & o= feufi &
Frl fomrg fa=t g @1 ord: 3 Frfam wwrerret
(stereoisomer) %I WWWWW%W
faaaifer e wAEN =1 THEl w1 U 8 el
fohg C=C fgeTay # go U & BNl I8 Widafea
BI1 B1 3 e i GHIH ok foiu < T HiEEe &
THT WY 3R < il 1 FEEa o 3= Farr
| TH FIEAE F FY H THSH T HeaAS
%l FOTd T I G HIFIC| F1 aIa § 29 TR
FE-dE HT PH F GHd 2?2 T, FifE ol
yfeefea 21 s1d: TEEt steen el o fgemsfed
T AR o He Yfsfed ol o wRor Fifrt
g o= safafaal weffa &t S €1 59 TR ok
Tafam wurege, e 3 99F A0 A1 98 T o
AR feord &, 3 WAL (cis) el Sl §, Sefh TR
gureEEt, fEH {1 THE 9] O 9 foada SR frea
&, ﬁl"ffal' (trans) FHEEE HEdd %I Eﬂ'f?i'l'{ﬁﬁﬁ |
e o el guTerel i WE1 GAE et 8, fohg
T fa=t g 21 feep & oA a1 Tl w6 fire
eI o RO A THEHE 37k O (SHH—TTel i,
Faerl fega et faeimar anfs) o fummar <orid 2
-2 i SANHAE FHIEFS ea qHqa-foae
quEFed ! FAfafad SEE gR UgE R S
T

CH, CH, CH, H
N / N
c=cC c=cC
/ N / N
H H H CH,
HIg-F2-2-31 fover-=g2-2-39
(IR 277 K) (IR 274 K)
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Tew i 1 9Hue &9 fomar 1 ga | st
Yol 2l | SIEIURaEy—gaue #2-2-34 w1 fgya
amet 0350 feard @, Sefer foger s-2-3
ST I B €1 37 faet sge-2-39 sryetd 21 g
T w9l i e fafe=r sfafaat ot 59+ 9@ =
urn T § R fme-sge-2-$ < I A 9gE, i
fomdia et ® 2 €, YoF C-CH, 3T6Y & wo
YAUT oh1 T FHleh Ul &9 %l 36 FhR AT T
F

CH, CH, K\\S %
X\s_ 5 74 (%7: C
/C = C\ e 5
H H H %FI 3
OO -F[2-2 -5 fouar-sge-—2-59
(n= 0.35D) (n=0)

3 fader ueaafemi o6 Toish THIL THIEH o]
1 o § @fue g 2
S A1 999eT (Cis) Ta98 (Trans) SH@&Ed,

XYC=CXZ T XYC=CZW YR ! Teehidl grI It
e 1 S 2

34Te0l 9.10

frefefaa Aifienl o w@ue (cis) den foger
(trans) FHITII ST eFﬁ'{ 3Tk 311'5‘.‘1‘1%1.@1.
=M fafem)

'

() H H 2 \J) «
c=cC

/ AN / N
Cl Cl Cl H

U1, 2-CEFANTE  Toue-1, 2-SEaRueid

(ii) C\I\{s /CHg 0{13 /Csz
c=cC c=cC
/ AN / N
C,Hy,  C,Hj C,H; CH,
TAYE-3, 4-SEUYA fquer-3, 4-sEAfYS
T334 THRI-3-39

ECIPEIREIE]

IIEITT 9,11

frafafad § @ =9 9 A g9ae-fous
FHTEFE ST hd 872

@ (CH,),C = CH - C,H,

(i) CH, = CBr,

(iii) C;H,CH = CH - CH,

(iv) CH,CH = CCl CH,

T
AATF iii qAT iv

9.3.4 fat==

1. UcehTgl | : TohTgl o SIZERESIeH 1 qiehferd
TN oF Y Yeifesd arhie &1 Suftefd o 5@
e S Tawrer Afent g enifvres e feren
T §1 Al 59k SRR STUEE W Uehi A W e
21 orfyrr ®q @ fafera Uelfssd wmawia =1
féree® atfueder (Lindlar's catalyst) TEd
21 29 YR WK TeehiAl 1 THue St gt 2l
Tohlsdl oF difead qam g9 ST o |
AT HE T ferer FHmee ol TehiA o1 d 2l

1
R\ /R
(i RC =CR,+H, —P4/C /c = c\
e H H
TruE Teehi
(9.30)
R\ /H
(i) RC = CR+H, M/F N, - C=C |
Sl H R
forer Teehia
(9.31)

(i) CH=CH+H, -4/, CH,=CH,
TS TR

(9.32)

(iv) CH,-C=CH+H, (F#fl. CH,-CH=CH,

BIRIES] Trd

(9.33)
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F1 39 YhR W W4 S Temeredn wSiemd
FHM? AW IW H1 gL & faw HRo @i

2. TUfewet emget ¥ @ Ufesel 2aEs (R-X) &
TohTglell qrerel (SE—UoHTe | faor arferam
TESFIES) i Iufterfd § TRH & W gelioH
A o AU & faelEd W ek o B
@ afaferar w1 fagEgrRarsHer (4
foeTEgieaioT) wed €, fores el a1t 1
o e 21 78 T p- oo sifufwan
I 1 R p- wreA weA] (o e @
SIS T S8, SHeh STl e TH]) H

TEeISH 1 faeiiad 2 2

T HoooH
H-C-C-H -MeKOH " _¢

[ [ A / AN

H X H H
(X = Cl, Br, ) .34

TS A T BT qen Ufeshe T € st
1 < i e &) U <@ T @ R e WA
& fau « 7 3@ YR ¥ EEE > wiHE >
FAT, S Ufeher aqel o fag a8 @8-
3°>2°>1°.

3. Gy SEeeisel § : oEense, 5y | fereadt
SHTe TS W S RelS WA Sufterd g, ufe
TEEARS Feald Bl af-" SEeaRe ok o1g o
AfUfshaT Tk ZnX, 310 1 FIcA sk TeshiF <d &
79 ifufran 1 ferdelrerieRtor a1 faRaier %ed €|

CH,Br-CH,Br+Zn——CH, =CH, +ZnBr,
(9.35)

CH,CHBr-CH,Br+Zn — CH,CH=CH,
+ZnBr,

(9.36)

4. Uoahlglcll o e oo™ | : 319 Toheh-8
T fafy= wemdra gfor &1 e agfa &0
Fegge fan 21 Uoehielal Uoond o eregiodl

e Bid &1 3% R-OH ¥ Wef¥Td &id €, Sl

R=C H, . ¥ UchiEdl #l 9% erfe o7

311

% WY TRH HH | A o Ueh 370] F et
eI 1 Weld: Uoshld ol €1 dfeh ot i
Suftarfd # Uewhielad o0 ¥ Sl 1 s 370
foenfyd gian 2, ora: 38 sifufwman 1 Ueentgicil
& AT Toeteftator wed €1 78 p- faeiio
arffenan =1 ST €, iR 398 —OH 998, p-
e TCAIY] W Teh TIZGISH CHT] 2Tl B

H H

lB lo
H-C—C— HMCH = CH, + H,0

| | TH
H OH
LOEIS)

(9.37)

9.3.5 UTeH
sitferer ToTertd
yeltel Fepfa o 3R ok STeirel Uehi wifaes Torerdf o
Toohd | HHAT €1t 81 9o a9 ges g, st
<eE ge=g ‘A’ dul SEY e HrE G ol
TS ‘3’ B B WeliF T de gete! HeR gy
Al T B 1 T Wl UeeniH CEH qen grtud, sie |
Afeeta, W Fefw faemas! SH-—a=ia, T2t
2o ¥ foeid gl €1 SRR § gfg B o wU-Ee
TGk FIAI § AT gfg Bl ¢, e g CH,
g 9g W FAE | 20 ¥ 30 K T &1 gfg 2t
21 Ueshdl o WA Wl @ ol om0
FaUHIS FHEIE! I @ arel Teh Al i garl
¥ 3=4 Bl 2l
T TuTaH
Teehla &ffor |fid ¢ SRl o Hid B B ghfere 3
ISt rfuferard e ®, fo el eidl c=C fgsu
W e AMCHF IR oA &1 5 AfqwdR] b
w1l o qeri-gereh TRttty gy oft gt €1 Tosh
Fs favm affeft o gea-gers wfacem sifufwam
W e €| Toshld W ST qen St
e AATHATT T & Teeh A o1 T stfufsmaneti
1 Gierw faeor 39 g -
1. awg@mwﬁm—@qqmﬁﬁgq
oper, Yoifeam @reen wifed &1 Sufefa o
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STEEIZSISH 9 oh Tk 9] & AN U Yook
A T (9.2.2)1

2. BCSM &l HAISH-— Toohd @ I BT
eSS SHA =1 FAi whEe SEReEe
3 T, TR e " aifeefaen |
Tt Afaferan =it T8 Fd S g9 A
AA-ARI T I T W A o JeA
% UvEld oW @ Sl @1 g@ erfufmar
HT STINT STEJEA oh YU ok faw i
2 el W BASH ®1 AN SARTTEE
(sesRfRnt) AT srfafsan &1 SeE %,
foad wsa 2w eraa w1 fator affad
BT ©| SHHT STEAAT 39 =9 Hal H FL|

() CH,=CH, +Br-Br—=*5 CH,- CH,
T | |
Br Br

1, 2-STEamye

(9.38)

(ii) cH,-CH=CH, +Cl-Cl——CH,-CH-CH,
b G &

1, 2-STERARISTIA

(9.39)

ECIPEIREIE]

AAUMHA Teehi-l UX HBr @A ARTS ( WIehi-Ieh(th
em)

i W HBr &1 Geheld o4 B2 $9Y & guifead
I 190 11 81 Fhd B

1 [~CH,~CH-CH,

Br

CH,-CH=CH,+H-Br—| 2 smmym

11 —CH,-CH,-CH,-Br
1SS
9.42)
Tl A ATehiAIRIE 4§ 1869 H T
sifafsranal st SATIeh STeEEe Y o UvET U W
wfeid feman, f8 Areni-tenith et fam ed 21 39
199 o TR, a9 (a8 s, 9@ Gwed
B @1 2) T A HONHS I 39 Hla T HIH
eI 2, o TR BRgie WwHTEt w1 e %9 el or:
79 fam & o9ER ST (1) 2- SHEIGe eriferd )
ardfersh STeER | I8 tfAfswan 1 gt 31 81 3d:
ThiIshi® &M o dehiseor &1 ifufwan &
foranfafy @ o=t T quen S gl 2|

Teranfater

3. TIESISH TeTgel o HAS— EESH BolEs,
HCI, HBr, Hl TeshH ¥ Hga €t Ufoshel ags
S 1 BTESISH Sagel S Sfafsmarefierdr =1 %4 29
N ©: HI > HBr > HCl| TehiAl § SalisH ok A
o THM BRI T3S 1 AN i gl eie! anmsl
Affsran =1 ST 21 TH TW THihd qU STEHiha
Tkl bl AT Afaferareti @ = i)

TUfia ekl B HBr it O arfifsran—aafya
oAl | (59 fgeTey R 991 998 S g §1) HBr
1 A AAHAT AT AT fepenfaty @
T Bl B

CH, =CH, +H-Br——»CH, ~CH, -Br

(9.40)

CH, —~CH=CH-CH, +HBr—CH, —~CH, -CHCH,

|
Br

(9.41)

BIESISH SIS THaRTETR! HY a1 &, S fgameay 1
ATHAIT Hich 9 fsg g EIELCRIRE (Carbocation)
T B—

3 2 1
H,C—CH=CH, + H—Br

[

I 1
H,C—CH,—CH, + Br H,C—CH—CH, + Br
(=) (=)

T@ ‘F wE Rl wufte SEyEEE § Sete g’
s1fiyer Tl fedoes Sy 2
() Tedioer wEyAEE, (@) Wafis SweERE

() ot ol | Sifersh TRl € €1 o fgdieeh el

¥ATEA T ®9 9 o9, HiifE g8 vy i e 2

(i) HEEAEE (@) | Br- o STRAT 9§ 3G 39
e Al B—
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B

+
H,C—CH—CH, —> ch—(llH—CHg
Br
2- YA (&= SAR)

i WTehIIeRIth TS 1Al TGTSS WA 31T
TAYT UNTI— TadEe &1 sufeefa ¥ srmfad
TesHl (S— 9rdiF) | HBr &1 SasH i |k Hishi®
199 9§ =ia1 81 TH kel HBr & 9% il 8, HCl
TS HI o 9 &1 39 I stfaferan o1 s1eaae WA
TH. ©¥ A UHE.SR. Bl g0 99 1933 § s
forvafommer o fohan T o1a: 39 ifufshan il Wiadge
Yl @I YHTA (Kharach effect) 1 AT rffeRaT
T UfH WTeRieRit 7w Fed 2l

CH, -CH=CH, +HBr —%5%:% ,cy _cH, -

CH,Br

1- STH9YA 2- SHIYYT (9.43)

T3S GHTd, Hek-Heleh Jact feramfafy gra
e 2, et fwarfafy = & T 2

(@) @)
Il Il B

(i) CgHy— C— O— O— C— CH,
e RS o
I

2C,H;— C- O - 2C,H,+ 2CO,
(i) ¢, H,+H-Br=,C H, +Br

(iii) CH,—CH=CH, + Br

THEH
CH,—CH— CH, l
Br CH,—CH—CH,—Br
(=) (@)
HH T Wi Aferen Tl fgdtas
HH-qash HH-qah

(iv) CH,— CH- CH,Br + H- Br —l
CH,- CH, - CH,Br + Br
(&7 3TR)

313

p BRI
(v) CH,- CH- CH, + H- Br
3 | 2 ﬁ/ ]
Br CH,- (|3H— CH, + Br
Br
(39 3IdR)

SR fora (i) ¥ Ww fgdoes gea-Terh
et qek-geih 1 qorl | stk Tl g g,
TSeh SR 1 -39 &4 318 oh &9 | I giel
21 ¥E M WA A 91 € T wiemEe y9E HCl
A HI o Heho o YR8 & ela1 €1 98 39 aea
W e € TR HCl &1 e (430.5 kJ mol '),
H-Br & 3764 (363.7 kJ mol!) &I Ja-l ¥ Yadt
B 1S ¢ p, TR-IEE g farfad @ e
TEfa HI (296.8 kJ mol ) &1 s ol 81l €, W
STAEH Ho-TeTeh TgaTay T S+ hi a3 |
YK eIt AEEH 219 T B

IETET 9.12

BHA-1-59 %] HBr o 91 Yo Af9feRran 9
I SR oh oL, M. AW e

(i) WATEE T Tufefd | (ii) TIFERS i
Sufeerfa H|

'

(i) CH,=CH-CH,~CH,~CH,~CH, +H-Br
TR- 1 quTEFHB‘é sTafeer
CH,-CH-CH,~CH,~CH,-CH,
|

Br
2-SHRFE

(i) CH,=CH-CH,-CH,-CH,~CH, + H-Br
lwmmg Sufterd
CH,-CH,-CH,-CH,~CH,—-CH,
|

Br
1 -SRI

4, AEHIleh TR T HAISH— Ukl %l 38 g
TeRIeh 3T 9 oo wehHIeRi® 1 oF ST{ER
Bl § U SoRAEE! AN sAfufera g tfeshd
TESISH Hethe o4 B
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CH, - CH,-0S0, - OH @=1 C,H,HSO,

e BEgiHe e
(9.44)
CH,- CH = CH, + HOSOZOHT
CH,- CH- CH,
|
0S0,0H
el gTEge gethe
(9.45)

5. A T HASH— TehH, W5 Hewfie o &l
FS dal w UG H WA ok WA HRHIRE
fremER eifafshan shieh Uil s &

CH,
- N
CH,-C=CH,+H,0 —— C- CH,
| cu’ |
CH, 3 OH
2-HferardE 2 -fTeAgTI- 2 - 31T
(9.46)

6. ATFHHIUI— Teshld 3L, @, Sod qeREs
e, faema (SRR sAfuede) o @iy stfuferan
ok TiE Tegshiel STl & | Qe WWHTHE T
1 TorSiTehtoT STqwar 1 Tieor 8

T3 KMnO,

CH,=CH,+H,0+0O—=——%5 CH,- CH,
273 K | |
OH OH
TIA-1, 2
eSS
(QSIEEA))
(9.47)

a9 KMnO,

CH3;-CH=CH,+H,0+0 W

CH,CH(OH)CH,OH
-1, 2-SE3id
(9.48)

STRATT DR T e Sl W TR e,

ECIPEIREIE]

Teeh I i 2 3R ot | Sfeiehd Hid 2| Seg
1 YA, Teehi= 1 Yehfd den qrifies gRfeerfaet w
ek et 2

(CH,),C=CH, M) (CH,),C=0 + CO,+H,0
2-AfEYIA PIEEIE]

(9.49)

CH, -CH=CH-CH, 191, 2cH,cooH
oE-2-H LORIECAELS

(9.50)
7. TS SUTST— S TOH § TehiA O, H
Hehe HT SRS oM & SR Zn-H,0 % 5N
ASiFEE 1 foger B2 eoEi o @ S g1 T
fafohen Teshla e 1= STHgw Al o fgemay
&1 feorfa Ffyem 01 & foe sTEm § et 2

~ON
CH,CH=CH,+0,—>CH,-CH CH,
EIkiEt | |
O —2O0O
IR I RIS
CH,CHO + HCHO
T Aoqe < 0+ H0
(9.51)
H;C H;C o
\ N/ N\
/C=CH2+ o, — /C CH,
HyC H,C Cl) — 6
2-Afererdrd=
Zn + H,0
HaC_
/C = O + HCHO
H,C
-2
(9.52)

8. SECTehTeRTUT— 3719 Tifctefi k1 Sferf den diferef
vite & uftfaa g e Sem o welie stupsti 1 3=
Y, 3=9 <@ T SAh FI IURATT H Fhed wH
¥ el o Bt §1 39 YRR WIS 983, 31] AEeieh
FHEAN 2| TH AAHAT BT “SEARIRII I TEART
FEd 21 T Ak, Fd age® 9w e €, Tehelh
FEA
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n(CH,=CH, )WF‘W)(_CHz -CH, ),
RUGRIES
T ok A off Sgashieheor Afafswan v Fd ©)
n(CH, -CH=CH,)——2 "> CH,(-CH~-CH, ),
TreATard=

(9.53)

9.54)
STl 1 STAN T o O, Frefifed sida,
Ifpeier few, faem, ey, et qen Al Hae
anfE o frmfor o fopan smar @1 iferddi= 61 Syam 3o
& K, TR i sifeedl a1 37 Helferd (Moulded)
a&qatl o S o farw fepen S €, et ste
Tiferefi qen diferard= 1 g8d YA gAR faw T
foren =1 forma == T 2

9.4 TehTEA

ek 1 T Tehied ol SEq eEgihe 81 34
< e TAIS o HeA Wk TIeTE il 21 Yook
oIl TGhIA i qoIl |, Tehled H BEgISM TRATI[S
®1 Fem %A T T TR W gA C H, , T
Tehsd SO 1 YUY Rl 9SS UURd ©, S
UHifeeta 7 ¥ w=ferd 81 TEifeei 1 S ek
FfeeT o foy siwdtdifeea saren & w9 o & 2,
S sAferdtsH 19 qen tEifee w1 fufsd w6 9 St
21 TowTed % T AR o o IRiye geref 71
31d: 39 AT o SHTefTR AR T STeEE TfaRT B

9.4.1 AMYUGld qAT THTSASAT

M= 9gfa | Ueehred UHifeel o e o a1 9
WM WE Bl g M. usfa ¥ W Ueehd ®
3T ‘TR’ T ‘ST’ G UAEIIA Sh¥eh Teehie i
T Ueoh o ofcqs 8 | S Sl 21 retey
feorfq e fo-esmafud weA 9 @ @ ST R
TEehTe 90T oF e TS o AT a1 STE. g WU .
T =Rl 9.2 | faw €

315

ST ST Tl Ul ¥, TS el Wiare 10y i
hId Tk & G Bl €, fohg e o <1 g
Gafad € (1) Sqe-1-3TE (2) -2~ Jf
T TR r-emey w1 fearfq o swRo SEE | fae
21 3d: 3 guEge fafa wueEd wean 21 e
fohae TR W 37Tl TSI 1 HCHT 1 o1 Fehd 872
19 3TN UeahreA (Forht STUE C_H, ®) & i
ST ATV i Taq J@eT qO e @l & €9
T aftad w0 W Fefafad g@EaT 999 8-
| IUPAC TTH

4 3 2 1
L. H,C-CH-C=CH

|
CH,

HEA-3 1 T 11 erfd Sererse qer S 9
I el 111 37T 11 ol 111 el SHEad o SEel §
IITEAUT 9.13
TeehTed 9 o red 9ee ok fafa= gureaat
F G T SR dL e 9 fafew) fafe=
TuEFet g fHE YR 1 FHEFEd <9id €2
&
TeETE S0 o rde WeE H STEA CH,
Bl © 39 GHIId HHeE 39 YR B2—
(%) HC =C - CH, - CH, - CH, - CH,
-1 -3
(@) CH, - C=C-CH,- CH,- CH,
T2~ 3T
(1) CH, - CH, - C =C - CH,- CH,
-3 -3

3T 1 - 3T

| 9.2 Teehts C_H, , #Uft & @ qor LU.P.A.C ™

n T A :E] G- RG] IUPAC ™
2 C,H, HC = CH Uit TS
3 C,H, CH,-C = CH Hfore teifeetd EIRIER|
4 C,H, CH,CH,C=CH  Tf¥a UEfifeet - 1-3T
4 C,H, CH,-C =C-CH, <SrH¥@ UHifeem  =e-2-3md
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(%) HC=C-CH-CH, -CH,
|
CH,
3-AfereTu=-1 -3

(¥) HC =C-CH, - CH- CH,4
I
CH,

4-Aforeg=-1 -3
(¥) CH; -C=C-CH-CH,

I
CH,

4-Aforeg=-2-31g
CH,
|
(83) HC=C- C-CH,
I

CH,
3, 3-SEHfUaSE-1-3TEA
SIS FHITT -G FHIEFe T e mee
o I
9.4.2 Ty-ameier st WI=HAT

TS, TehlE S0 1 WX SA0] €1 UL i
= o 9.6  TwifEh wE R

TS o Yedsh ShisA TRHTY] o H19T & sp Tahfd
Hehi o TH3E AT © Hie-hTeA TEraTsTsY
STl 81 Ucdsh ShTeA OLHTY] 1 W9 sp Hehld helh
STRATTIRTA 3787 oh ATUET TIESISH W] o 1s ek
& Wil AT Foh, ] C-H o 37eY a9 ©,

Is . ls
(%) H )61 \ H
A= WP L
sp sp
TS % o | T3 o qd o A
21& n f2px
TT
(@) / - 9
o gt
2p, = W -
[T
T8 o qd o FH TS F A

oI 9.6 3Ty HIT T EY AGTe AT TET HT
FHeT ARG (F) o 3fd=araT (@) n a7

ECIPEIREIE]

H-C-C 2T¥ iU 180° 1 BIdl &1 s hleH
THI] o U C-C 3T T a1 o daa THHR
p-heTh BId §| Teh e TLHTY] T 2p HeTsh TR &
G BT 2, S GHOIYesh AT #ieh a1 e
TS o W < (TR) S SR §13Td: TR 3]
T wh C-C (Tammn) efeivr < ¢-H fammn ateier qen
C-C () 2meY B &

C=C &1 39y wHed 9y Tetedl 823
kJ mol? , Sl C=C fgameiy s et 681 kJ mol!
AR C-C Thda a5 Tt 348 kJ mol! 2feres
B ?1 C=C ®1 fHemey &@arg (120pm), C=C
fg3T&Y (134 pm) @A C-C THdA &Y (154 pm)
qor H B St F1 3tell W Hre WA % qe
TAF 1Y ST Tufid der R fearfa o g
T LU T W A 2

9.4.3 fat==
1, hfeaaw wreise -

Sl o HIY hiodaH iz i sAfuferar W i
®Y Y TAEA S S S| ki qen o @ T+

i . H A
H,C-C-H+KOH ———— c=cC
[ - KBr / N

-HO H Br
wy—| — NaBr
Na NHzl_ N

Br Br

CH =CH

TH e hfedad g ST Sl €1 T TR
frefafea sifaferan g famm gen <1 9 e 2

CaCO, —2s CaO+CO, (9.55)

CaO +3C - CaC,+CO (9.56)
Hfeaam ez

CaC,+2H,0 —> Ca(OH),+C,H, (9.57)

2. wfAe STEEeES! W

gf=y eEeaEel %1 sfufea Uewklelel droRmEd
TESFIES ¥ U W I [TeEgeasHIeol gl
2| BIZSISH 2SS o Tk 317 fereiifd o § Wfeshgel
TAES W Bl 2, S HISTHIES o T1el 3TN i W
Tehted < €

2024-25



EEEICE!

9.4.4 I(UTH

aitfereR TpoTentd

TeehTEAl o ek 01, TeehlAl q2 Yookl o THM Bid
g1 vom i Hee W, o oS WeE %9 e 9
eI WEE S BN | WK Teehtgd WIEH e 2|
TATE 1 SARTeTEIOTeh T Bt B1 3ok 31 TS Ty
B B €| Coohted goid Yo, Sl § geieh a9l widl o
Azl Bd &, Wq wEe foaEes Se—ger,
HIFTELFANEE SR =i § feret™ g1 €1 5ok TetHish,
FAAIH T e STTIR o T §ed B

T ToTeH

TEohTE TR STRA Tehfdl, AT el Sgeish e ol
sAfaferard i st 7, 9 39 YHR T

(% ) TCRIE oAl AT TUT— Hifead H1g o1 HemEs
(NaNH,) T/ &R 81 1 3 Teed o Wt aifafenan
hich SIEEESeH o oY Wifead UEifeees «h[ &
TG YR 1 IFYehaTd weli qen ueF =i el d|
TE TETT T a1 TSF T o | UTEH i T
WehTd oh SITd shidl &1 UHT SR 82 1 SR HLE el
Gh0T o HIN Il €2 A9 I AT HL o © [oh
TS ¥ TTESISH TXHIY sp Hehid shid GLHT] 9, T2
H sp? Hehld H1ed TAV] § T TSH | sp® b
HTe TAT] T ST Wl &1 WA oh sp Hehfld Hefh
H Afyewad S T (50%) I HRU IHH I=A
TR TeHhal Bidt €1 37d: 3 g § C-H sie &
I Sl i, T | e oh sp? Hhia Heh
AT TIA § HTe oh sp? Tehfid Hefhi ohi Jorl | ST
3R 2Afyeh STeRfYd H4T, fT98 TeH qon wefd &t ger
H e ¥ BESISHA W] Y o €9 H STEE 9
factifad =1 Sma| ora: Femefd S wE] °§ I8

TIESISH TLHTY] STEAT Wehfd ok id 2|
HC=CH+Na > HC=CNa" +2H,
wifeaw woAES
(9.59)
HC=C Na*'+Na —>Na'C =C Na'+ Y.H,
TRYifead TeAES
(9.60)

CH,-C=C-H+Na'NH, -»CH, -C=C Na'

Hifeaw wftAss + NH,
(9.61)

317

Ig oIF WH A 9 @ for fremey @ 92
TIEGISH AT AT BId €, TRy Toshted o TH&
BIESIS UTATY] STRAE Y B W eifuferamd
Teshld qefl Ueehd Ueid <8l &3 21 I8 q0e0
TeehTed, Teshid qel Ueehd ® faug & 3g W
foha STl &1 S92 137 qof1 2235 1 ST
AfferaT U WX 9 B2 Uk, Uosh!s a2l ToohTeH
freifefea e o srefia wepfa <oid 8-

(@ HC=CH >H,C=CH,>CH,-CH,

(i) HC=CH>CH,-C=CH>>CH,-C=C-CH,
(@) et srfuferar— Tewrel o femey g 2
3 IE TITEIESISH, TalSH, BB aEe S o
Y St | A H & A Searg FefetEd we |
A B

H H Z
o I @ _ | I
-C=C-+H-z15 _¢c=C-+:Z—-C=C-

EIHEINERCE IR
T 3T AN IR A1 e Hfereh ST
o T oX i ohar 21 ST ToshieAl | AT
ek HTehith 71 o STTER il €1 TeehtgAl o fisha
I f{u o1 ® B

(i) STEEEENA & AT
HCc=CH+H, FPH/M. H,c=cH,)F. cH, -cH,
(9.62)
CH,-C=CH+H, - 2/Pd/Ni ;jcH _CH=CH,]
PIRIES] PIEIE]
—H2 ,CH,-CH, -CH,
CIEE]
(9.63)
(i) TS T GASH
CH;-C=CH +Br-Br— [CH;CBr = CHBr]
1, 2-SESHIHdA lBrz
Br Br
[
CH,- C-CH
I
Br Br
1, 1,2, 2-3IHGH
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T Heheld T SHIA ol e 1 fadsiiohd 81 S 81
1d: 30 STEGdl o e % I Yge TR S €
(iii) FTESS TGS H HAH- TR A
TIEEISH BeliEe (HCI, HBr, HI) & & 319] & Heher
¥ 9 ereaEs (T Tk & wEd W] W
2elieH 2 &) T 2l
H-C=C-H+H-Br—|[CH, =CH-Br|-*>
2-sMH9dH  CH, -CHBr,
1,1- STEsieeA
(9.65)
CH;-C=CH + H- Br— [CH;3- (|3 = CH,]
Br
2~ S

|

I|3r
CH;- C- CH,4
[

Br
2, 2-TTESEYYA
(9.66)
(iv) ST T HIAISF— Uoohd qfl TeshiH i Hifd
Teted ff Sia1 § AfHeniig B € oI sie 9 sifferan
T F § TeshTed 333K R TR Tethe qe 7
TeHRIeh 3T o1 SURfd § SIdt oF Teh 370] oh |ef

HIH BT il AT d B
2+ +
HC=CH+H-OH-28 /1, c, =c-H
333K |
T OR
[
CH,-C-H
I
o)
T
(9.67)
CHS—CECH+H—OH% CH,;-C=CH,
|
Ly O-H
e |
CH,-C-CH,
I
0
EIEEIE]

(9.68)

ECIPEIREIE]

(v) SEARIRITT

() g ageTehieluT— 3rfhel IRfefaE o
TR 1 Mgk TEAhIHT BH W giferiEifeet
e WTTE Sl €, Sl See SR ael TiieTueis
THEd CH=CH-CH=CH ¥ J& & gl =9
(-CH = CH - CH = CH-), W&f¥1q fsa1 s gehat 21
fafyre aRfeerfaai & 3 sge fagd & gere® g 2|
31q: Uiferadifeeta 1 39 fven &1 SwEm defE |
TOERIS o w9 H TRl ST €1 ©Tq werR i aTden
g fthed goi!, T&A qo1 gereish gat

(@) Tk TEAHIHIUT— T &l A q AlS
qfeert H 873K W Yalgd &I W ITHT =hid
AR IhT0T B Sl &1 TS o oI 319] agetehIehd

Bl SIS S ®, S sesieed, TSt Sty
A IHF wETH AR YREE A B T
Tettthfear At w1 TOHfes Aifierl § afafda w6
% fon watm 99 g

CH
Y 4
Clj_> CCH o ad
[ £ ()
CH CH 873 K
Y
CH
(9.69)
33Ul 9,14

39 USHIEH ST bl =9 § ¥ uRafdd
FHN?

'

CH,COOH-N20H@d) , oy, cOONa—TEL T,

CH, —52>CH,Cl
Na/3s 32N
et sAffsman

C,Hs —2— C,H;Cl— 20 > CH, = CH,

—2% 5 CH,Br - CH,Br —*“**_, CH, = CHBr

© ~OF MIR T 0 cH=cH 0490
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9.5 UIHfeeh BIESIehaA

WHifeh eEgeheH i W ot wgd €, Fifh b
afusrier Afierl o fafyme g (e wisg ‘O,
et a1ef goer ger {1) Wl B TH AR B
‘tiafees Aifrer’ =9 fean T B SAfueRar U A
T S U S 1 T St stfaeTse
Bt §, WY Mfushaw stfaferanet § St afa
STHJ S et 71 TR ARl o e I W
Afderdqa oo et ¢ o= Wefes aifient o
Iaed gl % = aﬁﬂﬁg (Benzenoid) dAn
(nonbezenoid) Eh_a"aél Qﬂ?%@@mﬁﬁq
T E-

[efs]ou

AEHA

9.5.1 T Ugid daAT AHIGAGT

T WA ekl 1 A9 Ugia qen geeEeEdn &
U Teheh 8 W Y geh &1 A=A o G ©: BTG
TRHIY] FHGe €1 3Td: ¥ Toh YhR h1 Uhel Hieeenfud
I A B AR A o & BTEESH WA |
UM A1 9= T FAST A A e g fawenfud
1, a1 @9 = feorfq wweme G99 €13 1, 2 1eE
1, 6 el (o-); 1, 3 3141 1, 5 H/e
(m-) A1 1, 4 T (p-) € Tgufceenfyq == =ge=
% D S TE KU o @ B
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CH, CH,
1
@ ©F/ CHS

ofore St 1, 2-SrEHfeEs
(2TTET) (o-STEeft)
CH
CH, L
1
3
CH, {
CH,
1, 3-SrRAfee~il, 1, 4-STEHfoe=I
(m-ST3e1T) (p-STEeT)

9.5.2 ST hl GTeEAT

M 1 TeGeH HEhel S A T 1825 H W
feRam S 1 S0 C.H, T, S S=9 STEqw
T B FE TGS G Yook, Teehle 1 ToehTed,
T IS Gay &l ST 1 A9 THAT HoAferd G
IR H o Hred 22 s9eh fafite o qen srEe=
TR o hR0T SHeh! |eaA Fuifia e o &g ad
I ST Teh TR S10] B SR SrEeiSige S
g, S fgereiy w1 Suftefd =i gfi@ wwa 2
S=Sie Shael Weh YehR 1 Tehel UIETia Scde Sl
2, S oA o B: e a1 B SELSH HI GHM
1 ST A T ST YeIUN F IMUR W A hped
T T 1865 H S wl T G &, e B A
TCATY] 1 Gk 1d S B1 SHH Tehiak A | fgarey
2 A Y% Hrad W TH SEGSH T S B

H

H~ o IC\C/H
LI -
|

H
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A AT WIERe S ohepel 1 S 99 1829 H SHHI o SMHEee A& TR ¥
T ol I T 1856 H WHE q T 1875 W Uact W™ & Hhell oH| HEIHE

HTeH T o &7 § 3= & HewqUl areH Ul 9o §9 1958 | w@ S 98
TEAIfaa fohan T 3T h1e TRET] 99 | STy a1 Sf@enstl &1 faior i dehd
g fgdta S=id @ 1875 W S0 &1 G 1 T HE H AnEE &, se =i
wdlferd fehan ot TATOet 1 g@ensti o fo Ygas derd w1 i S gehd 2
TR 37811 a1 i Tk Ta1 J&dIford ohi, i W a=i &1 s seieeHa
AT I 81 9§ SISl TEE1 1 @IS Rl Uk e S 5 GHEE

“¥ qreaEs fo Tl o, Wy S ST el 9g @1 o it W foeR weE o= 9
aft §9 eroft et B S Y AR R F THA OI% g FuHT oF | W § W

THIEeh TR hepet
(7 TaawT 1829-

13 S[TE 1896 )

3fiEl o G AT A © | S YR oh TorEl i S B Afkash 61 sife o qegE gH W ool H e
FY Y Fell-cfell HAR 3@ T @ o, S Hef-welt g on @ off, 3w ki Aifq qw @ oo, Feoh o whoeff| v
H <@ o s 9 3 7o & g9 1 ored He ® <o forn 39 YR S S b H T w9 9 <@ 01 @1 o A
IEME W G Gt T q9 T HT 99 TER B 0 U ki G SUge et feber § s R

9 M HEd € foh— Toorl el T @ i MEd Ser Wiy, ae eH WeT ¥ WAehR Y Tehd €1 W B9
Y WAl 1, THY Ted T B0 3% el ST, S I q@q & =AMy’ (T 1890) |

i o o oI5, Shepel 1 STH YS! HHRIE o S8R TR YAaSere Sl 97 ARl o Teh o s ‘ehepetiA’

=W fg=m T

el WCET 1, 2-STEAMl sl o 3 FHTera
1 9IS T ! € b HHEde § g s
] fgerafia e wEOET 9 SE ®d §, SafE
TW TS § Tohdl STEfd e st 9l

Br Br
©/ Br ©/ Br

TG I had U & e fgufaeenfud semg
A 1 SE WS 1 TR shepel H oA o
fgemey o e (Oscillating) Jehfd W fo=m Tk
yEdrterd feram

O-U

I IR W SS9 R WEA F ST
T qe ARTee STfafsransti st qa o gfaeemd
srfuferaneti &t mafierar &1 gaem™ o fawa @, 59
E e AT (Resonance) §RI HHAMT AT

G WS Sl ohT TATTI

‘SR 99 fagia’ o TR, fgeTEy o e @i
SIS o GRT GHSAET T {1 St faf=T ST
TS 1 TR B Shepbed GRI &1 &A AT ()
TS (@) T, AR TR i TST T H g
7 fag 9w g (M) ® wei¥@ fma mn @1 9|,
S o ®: weEd W] W faeeried
(Delocalised) ©: '&'@ﬁ@f"ﬁ EARCH I %I

O—0-0-0

() (@) (M

Heffa Afqeads g6 dwie SeH & aR | Hal
?’q?\\'ﬂ'lél i H Gl B: A TV sp? Hahid
21 YA HTe WA ok S sp? Fereh Feheddl we
TS o sp? e H AT H3h B: (C-C) o
A& S 2, S FHAAT TS B | W e
TR % I U sp? FHEh TS TIESISH WA F
s-FeH 9 AT Her B: C-H v ey 39
&1 316 Yeieh ShTe TRATY] W Ueh STHRIA p-hefh ©
ST ®, W 9o % ddl o eed il €, S| A
EHRIR O
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T AT THY] W IYRLT STHHRRA p-hHeh
T Tene B € for o aredeTfieaad ek ST o
ior Sd 1 p-ohereni o Sfdeare | o afey o
T FHEM: & FHEAT (C -C,, C,-C,, C,-C, 1l
C,-C,, C,-C,, C-C) T, S/ 9 fau mu fof
T T B WA 9.6 (%) qA1 (W) hhel i
foerfiera Taug ST SuiaT 2

o 9.7 () o (W) hepel i Al HCAAS
& G ¢ fNEY TFied o9y B B X-feo
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fax 9.7 (o)

foads @ Fd &1 T T0 § HET WART o T
SR T8 |9 I8 T8 U e U o
p-HeTH I I R G TS HTeH WA & p-FHelh
9§ sfqeas &1 g9ew 999 ¢ [fe 9.7 (]
T TR 319 &1 T3 9.7 (¥) o ATER WA
g9 % Uh SW qUl Uh = feum g Sm
el Bl

T YR HEA o B: p TARM TaRAMIFd
TR B: HEA AR o IRA: W3 €9 Y A
Fopl, 7 foF o shael §1 HrEe ARl o HEA, S0
1 9.7 (%) W (@) ¥ < T R faeerie
Tolae 319 1 hTed I oF HeA o seiae™ o1y
T IS g oh A Hred GHUS o AR R
sifier TreRfid 21T o7 : forerieRd SelagiA ot Sufkafa
H S Tord uRehferd TrRaeieseE S go o
ek Tomlt 2

Xt fodiad ofihe S=i" o THAC 319 i
T 1 A 1 ST = (F) 9 (@) Fe
Bt af T WPRI B C-C Te Tag ohi 3T9&T o
S, Sefeh X-foruor efiehel o 31e9@H o MR W
¥: AH C-C 3TM&Y @aiE (139pm) TE T, S
C-C Ushd & (154pm) T4 C-C f53Te (134pm)
o T B or: g uRfefaE ¥ o=ie W ogs
fgamary 1 orqufafa awiw W arme sifaferan g
Y Uhdl B T8 SIS o STHHNT] e il T
w2l

9.5.3 UTrHfeaRar

AT 1 S e AR TG &1 o iifes
A gt gog 95, 9% SUH  d={ g 8 A1 T,
T e o e St @1 3 frefatad o gt 8-
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(i) SHdeia
(ii) Id § e o1 Tl fomeriemeon|
(iii) ST H (4n + 2)n THRM, S&T n Tk I © (n

=0,1,2,...)| 39 Bhd 799 (Hiickel Rule) 11 Y
IeaifEd & Bl

Tifesk ATl o F I TH THER T

SRVEE

Hliqt’ﬂ‘é 'dldl$ﬂl$(’1

RS | EC T e I B IELG
T

(n =1,6n 3@3@'—[)

(n =3, 14 & o)

9.5.4 A=A oAt favem

A= 1 IRE €9 § HIIR ¥ U R S €,
Jofy 39 f=fafed garmemen fafei g s |ed
-

@ TATEA F wRIT agaskienr ¥ (IfEu

3TN 9.4)

(i) TSR 1 o faeREifereienur U— sigh
3FA oF HIfeTH I i HSTASH 6 12l TH
FE W IS99 2 2

W fagm

COONa
CaO
+ NaOH T + Na,CO,
(9.70)

(iif) TRHTCT oF TURIEA HW— hIA(cT Sl STST i S
o 901 W Fafed i § I8 A § ToFraa
B Wt

OH

A
() = (D) Vo
9.71)
9.5.5 ruTeErH
witferen TroTerd

Jifass o WHAfewk RSk Syda o E1 3
T faferse TR, T %9 91 S B €1 e
Juerei w1 el o ferafifaa €1 sHet fafyre vy
AN Te1d Hciehtl e o %ol 39 v o qe
HIEl i YU W@ o fore S | o 21 Wi
BIEgIRTeA STal | Sfasuig qen wefie faemament o
faeid 21 & shestedl (Sooty) @l o WY Seid B
T ot

TR o T SRR gfaeeT g
arfiretfera fepan St 2, retiten faem aRfeorfea & 3
el qen stferdfieRtor sifaferan <eid 2

GO T AZ20T, TS, GehHYH, Hied
wTHe Ufeher, Tdifeem onft solegemrt gfaeeards
G IR Ou

(i) TTEEIRIUT— AT ST T ! F5 ABfeh T
Al Wew]ieh el (R fHeon) o |y A
fohan S @ @l a4 oo | e ggg ufase @
S 2
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© + ®iz HNO, + &% H,SO,

l 323-333 K

NO,

(9.72)

(i) FASTIRTOT A1 EEATT— T 37 (SRI-FeCl,,
FeBr, a1 AICL) &1 Suftarfa ¥ ©H, Toioq o
afaferen s Bl 2d 2

FARSIS

firsfr AICI,
+ Cl, ————>
9.73)

(iif) TERIIRIUT— HEHITh 3T YL §RT Io1d o
TIEEIST TLATY] ST TR TR0 I FehHeH
FHEA B TE WX HoHReh 3T o T TRA Hleh
e e ST 2

Cl

+ HCI

SO,H
A
+ H,SO,(SO,)) —— @ + H,0O
qis
S Tehifeh T
9.74)

(iv) TISA-hTHE UfeaheliehtuT a1 Ufeahe— fsial
AlCl, ® Iufeafa § 9= &1 Ufesher tomee @

stfafera s W Ufeswra a=ia ard et 2l
CH,
T E
9.75)
C,H,
O + C,H.Cl SEAICL, ©/+ HCI
PLESIE
9.76)

323

1SRG i a1 | Afaferan 3 | n-wia
ST T STUeT STEHYITel S @ 9re et 22
(v) FIea-she Ufaeeor a1 THifea— qg9 o1
(AICL) T Sufeerfad & o=+ &1 Ufaa Taree stomn
ifae UTeregee & @Y Afufear w0 W Ufaw
ST T gl 2

COCH,
©+ cH,cocl =9 AICL | ﬁﬁ“ﬁm © + HCl
S
9.77)
COCH,
©+(CH co),0 FETACL
tHifew TTeEgRe A
+
CH,COOH
9.78)

3R Toae el sifiehter ot omfue o forn
ST dt A gfoweres stfaferan gt ey sotaemeiet
BRI d=i1 o TR TS ST Ufaeenfad gl
STERIAEY, F=i9 I FARA hl AT d:1
et wel fsiel AICL, 1 Sufterfa o stfferan s ™
THRAFARESIT (C,Cl,) W T ST Tehell T

Cl

C cl
firster AIC,
+6ClL,———> + BHCI
cI C1

Cl
EESIESINESIE
(CsCly)

9.79)
THAEEE! ( TASE AN ) ufaeemos st feranfate
grifite dedt o YR WS, (S =gfaeer
E = SoiaeMeel ) Afuferan frafatad 9&i grh =
et 2|
(%) TFRITEIE! & Icfd
(@) FELAFT ST T
(T7) e HEEEEE ¥ We &1 faed
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() TS B+ &l SATH— =11 & Fei,
Ufeher qon Ufder | fsfar AlCL, S ofEq o 2,
SMFHUTRR AR o T T S ShHHI: Cl°,
R®, RC°0 (UHifersm 31em) e 21

+
AlCl, —> Cl +

FARI=H

SIEE
+

CH,-Cl + AICl, —> CH, + [AIC1,]”

cl-Cl + [AICL]

+ —
CHs_ﬁ_Cl + AICL,—> CHS—ﬁ + [AICL]
0) O

TESHIT F Y H HOHRRH o § Efh
31T ! I o TIMIRYT R IAFRITEALT AE2HaH

TP (1%02) TH YHR o B

H

\f\ o |+ _
HO,SO~ H + H—0—NO,=H—0—NO, +HSO;

| ®
H— W\NO = HO + NO,
~ ! S/\
AEfeh T

g Uik qeA ¢ o TEA9H 3o 1 Scard i
iR H eI ST, o7 Hi wifd qen Aefew
A, N 1 Hifd T I | Ad: TS WHROT
- 8T T R
(@) e (TARHEE 89 ) ST ST
TARIAERT o STHHU T ¢ Gk AT CAHAIIH T
a1 €, e Tk e sp® Wehlid srereen | g 2

sp’ "

Hﬁh—lﬁh
@/N_{:E
+ ®
H

T depat (WEIFTER 31e)

ECIPEIREIE]

WA o frafafed JeR 9 AR gN w@nfaa
WIS LAl B

s o

o E
= |

H

fam 9@ a1 TAfEm e o sp® Wk
T THI] T SR 1 ToReehTor Tk Wl 2,
fSreer 0T 78 Wi o1 @l 2 2
() Wt @ faeiaT— wifes o i g Tefd
WQ?WGWSPSWWWMCH
(RS, Ufohe aen Ufaed & ded §) etem
HSO, (B0 o Hed #) & STHAY 5 WeH
&1 T e 21

[AICLJ
+ HCl + AICI,
e O\ E
5 [HSO,]
e 25 + H,S0,
H

yerel gfifErfaa Se—3=a a9 Te T/e W kel S
I SUFeAfd H S SIS ISHIH0T AT BEGISHA gRI
AR St

Ni
: l+3H2—>
A
REIEC QI

9.80)
T YT i Sufeerfd § A aliA o1 St
I W HATA BT SiesENES C H,Cl,

T 2, 58 et off wed 2
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Cl
uv Cl Cl
+ 3Cl, ——™
@ 500 K cl cl
Cl
EESIREERIEOINERS

(9.81)

TgA— o= I 9 & sURfd § ME W W
Fewiell o o WY CO, TF H,0 ol 2

C H6+§O — 6CO, +3H,0

(9.82)

fordt TEgiFET & GmEF <8 eAfaferar i
freafafea wemafe sifafea g w=f¥im feen
ST 8-

CH,+ (x+ %)oz—mcoz+ 2 h0

2 (9.83)

9.5.6 TWehe Yfazermrfua aiw o
foraraer wqg &1 ey
a9

T Wbl Wfaeenfyq  a=fe a1 qA: Ufaeema e
ST @ dF gefaa fgufaeenfoq saae ga= @En |
& &4 §1 Tl T YHR o FeER 2@ MY e— (i)
st T U 3T A (i) Wl IaeA| g off 2w
T ® fF e HeEN Ued § Suitd wiaeemdt e
Thfd R fsRk T €, 7 R o1 910 g # gepfa
W W ylaeeriEt @t e wwte #Ed 2
el 1 fafr= feemes gofa &1 &Re = afta
fopan T B

amet e O frslt T — 9 WE S AW A 9
%1 aifelf T T feufy W fiffe w0 §, 3% gl au
T Tyt WU *ed 1 SIRUREET- B Wiferh
T & fEvrerd gaE w1 e R §1 wEld
W@aw&ﬁwmw%—

:OH +0-H

- @)H(‘?H

I
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+O-H :OH

v A\

mm?:ﬁ@w%ﬁﬁo-@p—m
W 3SR T fush B 9T g sl feufaal
iR 1 FEf eae W A 9| 98 @ fh -OH
THE 1 -1 39e ot S e @, fEd A=A qor
F o- Wd p- Fafd W o e e =2, g
3TAIR o &Rl A fRufadl W 2w geiee T
9gd HH M| : -OH TY8 A oo ohl
THRITER! o AU o 1T |iehd T 24 21 FD
3 WhTH WYE o SEEU- NH,, -NHR, -
NHCOCH,, -OCH,,-CH,,-C,H_, ¥

el 3ese o Belis @l foafwasd , Wy
T -] GHE o RO A Sl gord W IR T
FH F g ¢, fored g wiaeeres wfeq @ S 2
BT TR & &RU o Td p- feafd | oA
el me fefa 9 sifaes 81 8@ 3 @ o- W pfdeh
T T

a@ﬁéﬁhﬁmﬁrmﬁzﬁﬂé%l

(_)Cl +C :
S

I

Q('j: :Cl:

-8

v s
a1 Frdv W 4 e A AR A He A
feorfq w ffde ww@ §, 3= Wer frdeit wug ed 2
o " fEeft ¥9g o S<EW -NO,,-CN,-
CHO, -COR,-COOH,-COOR,-SO,H #If% 21 3T,
TR 1 IEN o &1 g THE Teel-1 THE ok
HION A= Terd W ST Tl HH B 3l 2l
e Frfefed SeEet ®1 SR S 8-
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v \%

TESE=a § S ge1d T A SAFT e
¥ WA R, S QA: Fia€erq i shisd sFm 21 o:

W fagm

=1 wEl 1 TafskaeRtl wgg wed €1 wer fefq 1
e | o-Td p- TEfd W Seise o %7 e 2l
ROUMA: Selae eIl qaicis &9 | Seiagerr fefa
(V1) W AR A ® W e Her feufq
W e B

9.6 hETSTA IUT AT TasmerRtar

SIS A SgeIchsehia gIegited, o q1 ¥ e1fues
S & T e, T den oheR St (ShEsH)
o1 WA €| TECIhEh T SIS, hisieh qaief
SH—delTeh, et de Yeferd o o1qul Sg U o
g, S AME IR § waw 1 fafa=m S qEEties
sifaferenati g1 LT I Sidd: T T HE IGT
FW T IO HEH TESEhEA e Ry T g

Poes
1,2- S=STegE 3-AfeeRTe o= 1.2-S=arsda
55 os 0
@
9,10-STEHIIA- 1,2- -0 e 1,2,5,6- S gHH
|RI9T

ETSSIehTsI ohacl shie q BEGISH o AT BId &1 BEgishie q&d: shid a1 Uifaad 9 W g €, S Sl
o Y& W 2| 91l WA (Petrochemicals) 3T Hewqul same@tash Scmel o fmfor o foe g yrfs gemed
&1 =] T d1 TEfed dredl o Yg@ e gid sfod diferam |, TS, (Liquified petroleum gas) @
Tifed wrehfaer 19 #.GA.ST (Compressed natural gas) €, it U2iferam @ yre fhy SMd 81 H=E1 o S8R W
TRSIHE h fage JEen Hq@ (Tooh) , AW (Teh q0 Teahted) , Tehia (Ufaamsiaes) qeon wWiifes

ot o effepd fopa T B

Tkl 1 Yg@ AR, Yer-Heteh WTaeeTae, S8, STaritehtur defl UUHETeRtur 8| Toshia el Ueehle
oot Afferad W& id €, S qeid: SaieiEr arre TfIferamd gidt 81 WHfesh eEehe srEqgw
BN gU SR e Uieemu srfuferant w=fia ww €1 3 Aifte favm aRfefaa o ghem-sifufwa yeféa

FW B
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Teehd C-C (f&mmn) Te o ga §u oF R0 I&quie gaeded (Conformational Isomerism)
TR % €1 U & Hidla (Staggered) T T €9 (Eclipsed) H 9 GiaRd S&q0 gr3gieH qrATI[A
o1 SAferehay g o RN SAfush T @) Hre-shree fgeTey o W’ SR gfasfd g oF HRO Tew
wrfhere (foe-gia ) aareEedr Eiia s 2

A A SAES AT Wkl S & 21 Aifienl o QHfesh e w1 01, gl gR
YRIAIEE (4n + 2)n ToeH oM R eafia 81 siieed @ I gqel steen wfaenfr w1 gafa g
SRR UfaRTa g cTd i Hichadl Us HShard] shi G Yol 3 arel 99 i ffd (Orientation)
1 gqIfed el T FE Tgehsh A BEgihEA (Polynuclear hydrocarbon) ¥ S=iaed 3m7d o et
Tl 21 A HEEH gHfd <l 2

9.1
9.2

9.3

9.4

9.5

9.6

9.7

9.8

AEH

BT o FANIRTO o S TS ohd adt 27 o719 T8 hg HHSa|
frefafiaa Aifies o TUPAC A faflau—
(%) CH,CH=C(CH,), (@) CH,=CH-C = C-CH,

™ N\ ) @—CHZ—CHZ—CH=CH2

CH,

OH CH,(CH,), CH(CH,),CH,
(=) (®) é)H2 ~CH(CH,),

() CH,-CH=CH-CH,-CH=CH-CH-CH, - CH = CH,
|
CZHS
frreferfaa @ifient, 5w fgemey qen femey =t dem g 7 ©, o weft gt feofa
qHEFEl o HEE-YF @ [UPAC AM 3ifse—

(%) C,H, (T fgermsir) (@) C.H, (T= Ferey)
freAfafaa sl & SAisiI-eT9ee o Ive a9 o SRl o A fafau-
() U=-2-# (ii) 3, 4-TEAfYA-Te-3-8

(iil) 2-Tforeege-1-84 (iv) 1-Hferee-1-3

T TEhF ‘A’ & SN S8 | U=H-3 -3 qe ToHTet &1 fasor ot 21 81 A
%1 [UPAC M 2 |31 i)

T Toohd A § 9 C-C, 3718 C-H & s1ey a1 Tk C-C U 27eY 21 A S
I | 3 317 Ufeeerse, feH Her S5 44 €, @1 21 A 1 ST AT, T
fafaw)

T oA, foreen STl SToees § WAt ae 9=H-3-31F U e ¢, 1 S
T F 22

Frefafad sl o 354 &1 TS sAfuferan fafau—

@) e (i) T

(i) BT (iv) e
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9.9

9.10

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

W fagm

FFI-2-31 w1 guue (Fag) qen fauer (@) AT sAE 3 9 -9 guEad
1 FLHIH I Bl © AR w2

A= o i fg-ameie g ®, fe ot 7e ercafere womht €, 2

foreht frehm g0 WAfeshan wef¥a 3 & fau smavas o @ @2

T 4 %A o e tOifes 7€ 82 SR T S

i
O U = O
=i ol Fefafad o S 9Rafia -
()  p-ESEHTSSA (ii) g eRARIa S
(iii) p-TECIeieREd (iv) THRR AN

T H,C- CH,- C~- (CH,),~ CH,- CH(CH,), ¥ 1°,2° G2 3° el WAL
T TEAM HIFT T Y& hTed 9 TEHd het STegier WA Ht He&1 off Farsy)
FeIel W ook 1 SEell o YREA 1 &1 G916 TSdl 872

Y W HBr o Ghod ¥ 2-sHI9NT a9dl ©, Safh d=iiael wedEe w1 3ufeefd
o =g stfaferan 1-sHaeT <t 21 fopanfafin =61 werear 9 39k SR T Hifey)
1, 2-STEAfIEEIH( 0-Sgel) o SIS 3T9se o Hheraey fafta saagi =i fafem)
T GO A=A 1 Shepel AT AT e oRE YRR T 22

A=A, NS T TS I S2d gU STA1d SaeR o % | sFafed Hifse K 39
SFER 1 HROT TR

S goaRETE! Ui sifufrart edargds @ weii widt €, Seafh sau
AR EIET Ffagem e g 22

a1 Frefafaa 2ifenl w1 s=ia o 5y qiafia s

(i) wered (i) wef (iii) &R

39 Gt TohlHl 1 GEAT foafan, i esgeHe i W 2-Aferee I 2
et Tt il 3! 3R (EY) o Wia sed smifemes ferameiieran o d
T wrafted wifae—

() FARESH, 2 4-SEARIFARISSIH, p- AELIFANRIs I

(@) e, p-H,C- CH,- NO,, p-O,N- C.H,- NO,

A, m- SRS qe efgd o 9 Fohgert Aol @M | gl @ S 2
ST oh Tfetiehtol § fsiel T Feliiee o T T his SHU o5y 3TF gamsy|
1 %R ? fo o2 erfuferan @ fawm e seq wEm) aret fagls teshd ahH o fag
TIH Sl T S| T IR I TR RIS
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