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STET SHTFAFIUT &, FT GaT HY=aT gIar &1 TEraT (AT 3reraa=iT
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&3l o ST erfafwanet |, S—wc], ACE qe SAEETw
&l H 3T YR °h S8 o Sao | el W i o g for
TEEE TRAl o H; oifa foRamefiar wngetl denm Sfengst oF
FreRTion, o1 -SeTRoT, qEEteh Afehl (SH—Fae qen s
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ST FIEErST AT (59 SRS 1 3TN 67 & &9
o) den i Tog S sl fawat  oft sromiv=a sifufmant
feardt €

7.1 TO=rEg=d TTafshard

T &9 Y ATRIeRTUT I3 1 FAT el qefl AMTehi o Serdism
H HIAN ok foTg BIaT o1l argHed | e 20 Uae Seeiieds
1 IUEATd o R ogd W a7 SO FAN H A & A& HRO
2 fop gest W o9 9 B9 § SAeEEe w9 H € 90 S
SR i 36 Wi IR o6 iqvia Hefafaa stfafmanst
1 AT S Fehell T

2Mg (s) + Oy (g) > 2 MgO (s)
S (s)+ O, (g8 — SO, (g)

(7.1)
(7.2)
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afaferan 7.1 den 7.2 § AHIREE SR Hewt
ool w1 S @ fiyeTeht el 8l S 2l
YA ®9 ¥ AeESH ° AN o RO A9
affeReieRToT Bl ST 21
CH, (g) + 20, (g) > CO, (g) + 2H,0 (1) (7.3)

afg e 9 =@, @ At 7.3 § wdm o
BIZSISH o T W SIS 31 TR §1 T TR
o1 YT Tt T g1egom o fshras ol ‘ stfaientor’
T S| 3 YehR TR0l U8 <l faqa shteh uered
Y eEeSH o TTehtEa i ot sfedier’ wEd B
Frefafaa sifafsren | off eseeT o1 ke Sifadientor
T ST B
2 H,S(g) + O, (8) > 2 S (s) + 2 H,O () (7.4)

AR o 71§ SH-od 9fg gE, du-a9
37 erfufwanet, i 7.1 9 7.4 1 wifq StiedisH
AN 311 UGl qll <1 GHEY Bl §, 1 o
* fferdieRToT’ SR | AT ol SRt eI,
FARN qe Toewl g Freferfea stfafwmanet o e
T B

Mg (s) + F; (g) > MgF, (s) (7.5)
Mg (s) + Cl, (g) — MgCl, (s) (7.6)
Mg (s) + S (s) — MgS (s) (7.7)

7.5 9 7.7 d 1 Stfafmand stfedieRTor eifufsman
e ° I 3 R Wil ol 9ia foman
3 TIESISH S 3 eFfagl eell o et i off
‘AT FHEd T TH YRR Afafma—
2K,[Fe(CN)gl(aq)+ H0; (aq) - 2K, [Fe(CN)gl(aq)

+ 2 KOH (aq)
#1 vAfagdl aw K o ke o Sron Caefyem
BUEEAES &1 AR FE Ghd Bl g9 H
HATFAHIOT U8 HT qRATT 39 THR - TRt uatet
T STTedIST/RUTIAEdl a7 1 THTAIT a7
ETEg oM/ gAfaeet ava skt stferdtentor
HEATT 2

et ferdlt Afieh © SRS o1 fepre o=
AT STl o, Afeh SAISTehel 3TI=PH U8 i foaeqd
ek TR1Y | TS/l aw o TSR i

WA fagm

1 BIESIST/HATagd! deel o THERT ol 3T hed &l
ST GRS & AfER fAfataa sifafewa
T YhH h1 SIET &
2 HgO (s) 25> 2Hg () + 0, (9
(THIf® sifaEe 9 SAfedts &1 fehted)
2 FeCl; (aq) + H, (g) > 2 FeCl, (aq) + 2 HCl(aq)
(7.9)
(faregaolt o FH 1 i FeiREe o )
CH,=CH, (g) + H, (g) > H,C-CH; (g)  (7.10)
(FTEgISTH 1 F1)
2HgCl, (aq) + SnCl, (aq) - Hg,Cl, (s)+SnCl, (aq)
(7.11)

(7.8)

(MHRF FANES 9§ AM)

Fifer afafepan 7.11 # LA@eiREze o d9gd
RO aXd AR T IR Bl @1 ®, SEfy Wy
Ve FeiNEe & ®9 § gHeRT w0 o 8 @ 2
SR Gt srfafsranes &1 e | 3EH Wiy € 5"
A1A 1 S 81 a1 @ foh Aferdientor qen o=
BUIN TIY-TY = B ) SEe e foie sTuerEiee
NSRRI

3qTEUT 7.1
J= G W rfufmmet § wemitw fE e
SHTRHHIT & &1 T IR fergent sTa=a—
(i) HyS(g) +Cl, (@) > 2 HCI (g) +S ()
(ii)) 3Fe;0, (s)+ (s) 8 Al (s) > 9 Fe (s)

+ 4Al,05 (s)
(iif) 2 Na (s) + H, (g) —> 2 NaH (s)

&l

(i) H,S &1 HFH 81 @I 8, i segor
Y ROt oY S 1 WA € @I E A
ATl a7l TTEg IS &1 Hedl | fTehtem
Bl W1 21 BESISH o HAN o R0 FAH
1 A B @ e

(i) TS o FANT o HRO UGHITIH h
ATFEIeRT0T BT &1 B SfieRedis o Tk oh
FRU B HRF SRS (Fe,0,) Fl ST=IH
3 W@ R
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(iif) TORITRUT 1 STETEIOT o WAMge STITEN
g 78 frren frenterd @ for difeam sffeiea

U1 TIESISH STT=d giar &1
safaferan (i) 1 =99 F@] gafery fRan @ ©,
aifeh &9 STI=g=d SITfRansti ol 1ol ™e 9
gRenfig & Teh|

7.2 TS TWETaeoT rfaferarsn

o BU | 0= TR
T9 98 9 g ¢ for Freafafea gt sifafeaet &
o1 d stferdio a1 eifersh SEoTfaget ava o G oh
FNO Aifeaw w1 AFNFO B W B; Y-
FANH, SRS T Howd 1 9994 o & @1 2,
Fifeh 37 Il © eHfagdl aw difead w1 G4
@8-

2Na(s) + Cly(g) — 2NaCl (s) (7.12)
4Na(s) + Oy(g) — 2Na,Of(s) (7.13)
2Na(s) + S(s) — Na,S(s) (7.14)

e eTEY o fEEl o SfUR W Hifead
FANEES, Hifeaq sTeaEs dul Hifedd UehiEs &4
T Afient o ®9 | fafed €1 38 Na'Cl (s),
(Na"),0%(s) T (Na'), S* (s) o &9 H foram st
3fea g foeq sTeRT 3= B o SR9 7.2 9
7.14 d% &1 sfaferaneti =1 &9 °f fom wehd 8-

2¢ ohl FshrA
| v

2Na(s) + Cl,(g) —> 2Na CI (s)
I A
2e” &t i

2¢ 1 e

| 1 + + 2-
2Na(s) 5 + O 4(g) — (Na), O (s)

2e” HI |

2¢e 1 A

| -

2Na(s) + S(s) —> (N4), S (s)
| A

2e” %I it
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gfaen & fau swie sifufswanet &1 1 = |
o <1 Tkl B1 Tk H SelaHl T SRR qen g
¥ Toeel ®1 Wf| B €1 g=[ ®u ¥ wifeaw
FANSS o G9aH o e uishd 9 H 39 TR o
fora wehd T

2 Na(s) — 2 Na'(g) + 2¢”

Cly(g) + 2¢” — 2 CI(g)

ST S =0T 6 o1 rffsan’ hed €, o
TRl w1 erfaferaa we-Ee w4 21 d
argferanetl o1 Sired @ ek goi srfafean g gt 28—
2 Na(s) + Cl, (g) — 2 Na' CI (s) A2 NaCl (s)

7.12 ¥ 7.14 7 i ATTeRamaii o gotae™ fermam
TRt TgaTiTeRamail aht ‘aiTeriteRtuT STfaferaT’ aar
TG TEUT THEAaTelt STBTTTShaT Sl “ITTTET
arfafeRan’ shgd &1 81 7 = T g fof wfeis
o SIET SRR i URURS STEERUN  qAql Selaiq
TMIAROT o TR e 9 €1 StferfiehTon 31 STo=re
Y T RIS W g2 €1 7.12 § 7.14 ek shi SAffsrenai
o Hifeaw, fSEehT Siieiehtor gl 8, Tu=Iaeh & &Y
o T €, it T8 fora e Yoieh awd i
TR oY STTEIA § FETIAl ol 81 S, SAierdisr
AT G AT 8 @ € 3R ATerditenTien 1 w1
F B, it 4 Fifeam g KU 7Y g @ien
F €| UMY ®Y § g6 TE he Fehd &
sfferdiareor @ fopelt witelT g1 SoraeM o1 freehram
AT fordt vl 310 st o1 wift
SFHFRF:  SolaeUEl SRS
TATF SRR AR

ST 7.2

frefafea sifafeen wF ru==m= efafean
2, 3fiferce wae—

2 Na(s) + Hy(g) > 2 NaH (s)

&

Fifr s sfafwan § saaren A th
st agred B, f8 Na™H- 9 9= foan s
bl €, o7d: TH! TGN aferan 39 YR Bt —
2 Na(s) — 2 Na'(g) +2e
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wreE fagm

HIW e
oo o - -
Zn i B8 fra #ad: Cu’ 7n T
GIERIRC] Cu ¥ g Cu &1 fagvm
YR STaen el STl Afqm eTaen
fora 7.1 die% 4 W@ FHIR 7522 a1 e & ara giHarc sTI=Ergad sifHar
Ao o 2 o Tl o frshrem © e 1 stfedienon 21 @

H, (g) +2¢ — 2 H (g)

39 sAfufsran &1 & stgeAfafsranet | faw,
Hifeaw oh SFHTHIO qAT BRGNS oh AI=IH
1 YeeH hl ¢ 39 W AR i o=
srffsran hed 2

7.2.1 UlaanTt S TIHiaeuT Tffshamd
S ot 7.1 ° <witen w0 €, R g 1 U ved
1 Ueh = o foTT iR AEee o i foeree 5 @
T €1 39 TGN foR G1g A 92 W R H1g I AT
I 1 WA 9 St © e foer@ 1 Hen 1 e 8
St 21 ek 317 Zn2* %1 3cE & &9 § o741 Cu®
o T o fao[a gH @ foran < geran 21 A Zn2 9
TEH Hidl ® gEgeH HowEs T TSR, df e
HTHIZE ZnS &Y 1 T T STHIHA 11 forerem
H1 R Hh <@ S Gl

7 ®1q qe IR gL o SeA1d =icd oh s
Baret sAfufswan fefafaa 8—
Zn(s) + Cu® (aq) - Zn*" (aq) + Cu(s) (7.15)

sAfafrar 7.15 ° 5 @ soiaei o fopmem @
Zn2 ST B SHfTT f57eh o1 SAferdiehtor gidm 81 T

faeer "rede
oo o et
HIW Sl B
IR eTaen

ﬂéwaﬂ ‘! |
droar # gfs

Tegedt STaEel

?, @ fordlt a%g 1 Soiaql i TRT T § STTwEE
ot 2 @1 21 57k g fau e seeRi w6 Wit @ i
P TG 81 @1 1 AR 7.15 i 89 39 Y
TaN for@ wehd ©—

l_ 2e &1 s _l

Zn(s) + Cu*(aq) —_— Zn*(aq) +Cu(s)

\_ 2eaﬁ9Tﬁ?I4T

39 B9 GHIRT 7.15 g1 <308 T8 fAfshan =
HIRATITEAT 1 ST 1| 59k fTT §H W 91g i
e ) For et % S § T T )
yfaferan feaem Tt 3t oIk 7 & cu?* 1 9% e
e g ¢, o faeas o H,S 79 yarfed o W
FURH TS CusS a8 T el I e g1 78
e Fgd Fageia €, Wy R ot cu2* 3eE
T AR < S Wbl 71 79 ©H 9% FreR feRTend
& o erfaferan 7.15 Y TrETEE 1 STeherd el
FI R T SMEU, 3§ W KW o1g de e
e o Toid faeeH & i gHarel Afafswan i
fod 7.2 o 3uIE T Hawen o ST{ER "fed Hi|

SR & o RO S 1 1 el g S €,
St FreAfefiaa sifafiwen o wro 8-

ﬂﬁmﬁ

forg 7.2 & dtax d FIR 41g 9 fGeaR 522 & Tl fqea & aia g+ arcit sTa=ag=a sififwar
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’7 2e &1 fshrH —¢

Cu(s) + 2Ag'(aq) ——> Cu’'(aq) + 2Ag(s)

\— 2e @l gt —T

(7.16)

&l Cu(s) T Cu* | AR el ® qel Ag*
1 Ag(s) B STT=FH B @l 1 WS Cu* (aq) T
Ag(s) ST w1 faen o wgd el 21 farwman & R
R fchet Gothe ok St | Tl T Hialee o1g & o
sAfafran o1 qoricnss e1eee &l Tl frefafea
srfaferan sifeq &1 @ e

’— 2e &1 = —¢

Col(s) + Ni**(aq) ——> Co™(aq) + Ni(s)

I |
(7.17)
TEEtTR Tem 9 ge fafsa g € o amemeeen
=1 feafd o Ni2* (aq) @ Co?*(aq) I i Tigal H&AH
B B w8 uRfefa T @ tfiemrent (Co (s), T Ni*
(aq)), 7 & IR (Co*(aq) 3 7 Ni (s)) o 9&1 § 2l
SR TRV A o TaTU I8 FIqAIiTal JEres
TH 3Tl o o gHaTelt Yo frehted it wfaeifi
H1 a5 o B T@ GHETd % SFIER SoeRH
frehree &1 ygfa W eneiia arget qen ek Al
F TH g IH THR TR R G €, 9 R
Al I YIAd BT A TR HT I | A
B D qod ot 1§ g9 78 9 T # R e
I i qAUT HI FHeeR 1 elRM el 81 THiA
FoleRe™ TTShIEA-&\d 1 %9 Zn > Cu > Ag g2
B9 36 %Y &I forqd 3 =R, difer arg |iskarar
ST eteran fae temEtie s o1 9oh | fafi=
H1q3Tl oF o< Scigel ol JaAINTal i Feral ¥ g4
T Gt o1 Tehd &, S faga =it 1 9ia @) 57 delt
i ‘TrerafTer Ol Hed &1 3ok I’ | BH STl hal
T fo=r ¥ Tei|
7.3 SMSHTehIUT-T&AT
Frfafaa stfafsan, fod sReeT SHiedist 9 TaeH
ok Tt ST §, SeIaR TR0 o1 Teh STedfafed
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SITET T
2H,(g) + O, (g) » 2H,0 () (7.18)
Tl 78 Th Wl e qf T8l 7, TR o e
Ig | Hehd © foh H, 79 § H W] S (3)
feafs @ H,0 ¥ o feufd o war 21 steRdSH
w0, | v fefa © fgsmoft fearfa W i 2
=€ T T ® TR H ¥ O &1 31 Seieeiq SMidia &l
T B URUTHEEY H, 1 SEH q O,
AT B T R W | g9 U8 Ui R U erEw
TR AT &9 9 € Bl 81 98 S'aR e foh 3
gersRz foreermas (o) & <eien S, 7 f6 H g/
Tolag TTShTEa deN O SN Soiged whi Wil =&l
GieRT 7.18 o SR A S FS el T 7, FEl 3
HeEEStn AlfTen! arell e srfafsmaneti o ar o el
S THA TN TTH T IR T

H,(s) + Cly(g) — 2HClI(g) (7.19)
IR
CH ,(g) + 4Cl,(g) — CCl,(1) +4HCl(g)  (7.20)

g ARl o S 1 stfufwanst o
Tl faRemo &l eIF H @Y ATFEhu-HE
farfr o1 farente fopan T ©, qifer SromrEo=m erffsransi
o1 el W S gor| 3@ fafu o o= o1 7o €
HH UG WAV § Afee Foifagq qe1 seaeH
MO G0 @ o e W g1 SSeioned-7.18
7.20 T o THIHTUN 1 BH R 39 TR foed 2
el o qeft qeATgett W eaw off swifan W g

0 [0} +1 -2
2H,(g) + O,(g) — 2H,0 (1) (7.21)
0 0 +1-1
H, (s) + Cly(g) — 2HCl(g) (7.22)
-4 +1 0 +4 -1 +1-1

CH,(g) +4Cly(g) - 4CCL() +4HCl(g) (7.23)

TR 9@ feon wu foh golae™ ToMiaRer @i
FUAl el AE-SiEl WA o fery 1 TE 21 3
Teheh H AT Fo W TR 81 S o I8 sTq=a=d
srfferanetl sl TRerdr 9§ i 2

Terett ifiten © ava oY STeRATeRTUT-HET SHeh!
teredtertor Reafer ot goridt &, T 3o foem o smaw
W foman ST @ for dewaee oTeied o Seiae
T el 31Tk AEA-HUN ava | el BT B

39 THIM A€ Wl A SH oA 999 TE 2 R
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Afieh & A @ Aty dga-wol @1 sy

2AifiTeh/eT o fehddt o<l 1 STTRAIeRRo-HE& 1 A

S o e e fem amg g € afg fee ey

P fopdll a7 o T AUen < W Al WA

Sufeerd &, (S Na,S,0,/ Cr,02) T 3§ qw@ &1

STFITRIO-H&AT IHeh et AT i SRR~

& 1 SEd BNl 3Td BH STRAehu-HE@ i

o o fefefea femi 1 samdn—

1. O | @A a1 TEgE M H YTk TLA] FY
SRR T Y it €1 W H,, O,, Cl,,
0,. P,, S,, Na, Mg @l Al § 9+l qwHIjsfi =1
HIFHIHT-T THH &Y T I 2

2. ohac Ueh TR ATet ST H OXAIY] St STferiieh -
T 39 3P o feerd e 1 4 81 39 R
Na* 3T i STRARU-H& +1, Mgt 3
1 +2, Fe*3fd i +3, Cl- 3TFH &l -1 qel
0> FH w1 2% G R wrgsi w1 SR
Afirent o SAieRTo-GEa +1 el § qen gt
&I a1 UTqat 1 SRR - H& +2 BTl
Uepifem &1 SHeh Aifienl o eiferdiento-gem
YHEFIE: +3 WA S 2

3. Aty Afenl § SAfeRdiSH 1 SAfeRdTeRu-
TEA -2 T {1 T T YRR F 0aR e 2
Tl TRIEe] qo1 g ferEel § SR SA
AfreRt ®, Sl A % WHY] TH-TR Y
WI-HY 2w T wWeEel (S€-H,0,,
NO,0,) H e SIS THTY] STeRTehTur-
TE ~1 ¥ gW e (SW-KO, RbO,
WWW%WWW
1 Treiftd Y T B1 SHU SIvEg 9'd el #,
orae RIS SEHRG3REE (OF, )del SEafieisH
TEUISANES (O, F,) S Hifihi § Hafs w1
SHIFHHIU-TEA HHL: +2 T +1 T Tg TE&A
affereieT 1 e fefq w felk B, oifere =
g oS & g

WA fagm

4. TTESISH 1 SATFHIHO-FEA +1 Bl ©| holel 39
T H BIgHT, T&T &Iq¢ eow fgeftt 2ifreh s
& (Shere a1 el ol AR ) | 301 % fTT LiH,
NaH @1 CaH, ¥ BIEgISH i 3ATaRfihol-
e 1 2
5. |eft ARl W TR w1 StfeRieo-EE 1
T T AR H Foge M o 3T ddieHl
(Cl, Br, 91 1) &1 Sfedieto-gen §t -1 2
FARA, ST T ARSI Sa tferdoH 9 g
B €, 1 Teh! SATRIRTO-GEA ¥ Bl
IRTETON — ARSIl qeN SATFHTAA H1
6. Aifier o weft wETOEt w1 SR -H@e
disfa 2 3= € e |1 g STl o
Tk Tl THT[ST T ST io-H& &1 sy
I TG A o @Y o S Bl 21 36 TE
(CO,)> | Al TR T Teh hTeiA LAY H1
SRATRoT-He&SAl 1 I -2 & gl
T f7ordl o STdIe | 370] A1 ST H Iufkerd
3Tufera sfeed axd i STFAIHU-G&T B9 A T
Teohd 21 I8 T2 ® b elifcoreh deell o1 SAterdienor-gE
¥R Bl @ el STefTfedieh el o SATRTeh {01
YTCH A1 FUMCHS il €1 UHAT ¢1q awd 3
YT SFHIH-He T9id &1 Teed < o @
TR o fau 3! " g 3Tkl Ioaad
SFATRTOT-F&AT TR a1 371 ot § 98 ai-9&l |
Y 10 T BN gHen 1o ¥e € T frel qa ok
TIA] Tl Ioaaqd SATFRITRIO-FE&AT STEGERO | e
o W Sl St 21 AR ST o S-S
1 9 7 qo sgdt 8, S Frefafaa Aifiest o awi g
gfira feran e 21
SFATH-T&A o T T TR 0T 3T
T KT AR wE IR fRA S €1 e7: co, H e
h1 SAFHIhT-3Taee +4 ¥, S THeh! AR
e ot ©1 T Ueh I AT hi SATerdenTor STaree
-2 B 3Gh! 9 78 € foh v 1 effediento-gE

i 1 2 13 14 15 16 17
= Na Mg Al Si P S cl
e NaCl | MgSO, | AIF, sicl, PO, SF, HCIO,

T 1 SAfRdH T8
ST ToT- G/ e

+1

+2

2 )

+4

+5

+6

+7
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SToET= - sAfafRaTd

SHHT SATFHAHIT-FeT HT WA T THA THER
ICHE Wik o SFTER ATl § ©Tq 1 SHRIehToT-
e 1 T HE&AH W hisseh W foran wran 21 59
ek Wohd™ el a1 €1 39 TR 37 FeARge e
e FAREES H Au()Cl 3R Au(Cl, fen S
21 3 TR B FiREe 9 RfE FNEs H
Sn(INCL, 31 Sn(IV)Cl, ferar S 21 siterfieror-gen
o gRadd @i sifafiRtol eTeen | qfied o &9 |
A W ®, ST YgEEE 6o wewEar a1 € fe
Titefis atferdfiepa eTereen § € o1 SYfa Sraee | 59
TR Hg(INC, T 3Tafad s1awen Hg,(Cl, 71

3qTEYUT 7.3

Tfeh Feha sh1 SUANT ohid g FAferfiaa difient
=1 f1&fia wifse—

HAuCl,, TL,0O, FeO, Fe,O,, Cul, CuO, MnO
F° MnoO,

'
SATFAHTO-H& i MOl o fafe e o
SR Udh U1 i SAFHIRO-HE&A 30
TER B—

HAuCl, - Au &l 3

T1,0 - TI &1 1

FeO - Fe &l 2

Fe,O; - Fe &t 3

Cul - Cu®i 1

CuO - Cu @l 2

MnO - Mn T 2

MnO, - Mn &1 4

3afeT 59 ARl o1 FEuor 39 gHR 2—

HAu(IICl,, T1,(1O, Fe(O, Fe, (O, Cu(I,
Cu(I)O, Mn(I)O, Mn(IV)O,

SFARTOT-T&A o IR a1 JANT SR,
YA, SRR, ST q A==y SAfhn
1 aRRefod & o fau g #1 98T o 79 I8 %%
Hehd B—

JERATERTT : U T U=ef | a0 &1 SATeRdieReoT-Hen
¥ gfgl
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I : U T4 ugred | o ol AeRdeRu-wen §
Bl
IMeRAteRreh : 98 3TfYehien, S feu T 9gref o a9
H SATFHR-T& H gig H SAFHRRS] Hl
‘SAfrdiee’ ot wed B
U : 98 R, S KT MU u<ied & o< &1
siierfieru-gen § % # 3= Reaee ff #&d 2
IS 7.4
fag wifse fo fr=afafea afafean o=
sifaferan 8—
2Cu,0(s) + Cu,S(s) —> 6Cu(s) + SO,(g)
3 TSNS Y USEM I, S AR qef
Safd 8 W@ T, S sifedies 3R feae &t
@ & F @ B

'
3eN, 39 SAffsRar o @t sfaehmaRl Wi
FidteRu-ge ford, feeh aiommasy &a
RIS

+1 -2 +1 -2 0 +4 -2
2Cu,0(s) + Cu,S(s) —» 6Cu(s) + SO,
9 T 7 fread frebrerd € 6 3@ aifufsean o
I T +1 ST § I STTRATRIT STl Toh
STTIIT T TEFL hT -2 F +4 Th SRR
& @ 21 i SWiad stfafkar sTo=a=E
Afafean 21 g9 Afaed Cu,S ¥ Tew 1
HFRR-G& FT 95 ¥ Cu,0 HeEF T
&d: Cu(l) SRS g3 q& Cu,S H HTHL
@I Cu,S 3R Cu,0 | HIR I SHHRAHI-
e ®I FH B TeEd g1 Td: Cu,S
ez gaml

7.3.1 U TFAFRATSN oF UTwT

1. =T arfufeRamd

= Al ot 39 YR for@n s 8— A+ B - Cl
T sfafewenstt 1 o= sfafswen g & fau
AJ BY ¥ UH I I I I dd €9 H & S
=few) T | <eq efufwand, fomd T w9 o
sierfo = o= sifaferard Gus et @ den ot
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srfafrant, f eEatieiy o sifafted TR awi &
ST B W@ 7, ey srfafwand’ swedrdt g
TH 907 o o HEw@YUl IR -
0 0 +4 -2
Cle) + 0,(8 — CO,g)
0 0 +2 -3
3Mg(s) + Ny(g) —> Mg,N,(s)
—4+1 0 +4-2 +1 -2
CH,(g + 20,(g) — CO,(g + 2H,0 ()
2. 3gged rfrfehard
3TEe STt e stfafemanst o foradd Bidt
fagls ®9 9 sruee sifufswmaneti o sfaria ifires < =
tferes st o forifeq g 2, e 0 © %0t 7=
wq H gl 21 39 90 1 st o Seet 8-

(7.24)

(7.25)

+1 -2 0 0

2H,0 () 25 2H, (g) + O,(g) (7.26)
+1-1 0 0

2NaH (s) 25 2Na (s) + Hy(g) (7.27)
+1 +5 -2 +1 -1 0

2KCIO, (s) A3 2KCl (s) + 30,(g) (7.28)

I ¥ 3@ R EH U ¢ TR A srfafmanet o
TS o BEgIS i ael ffeman (7.28) | drefirEm
FANE o WM 1 AT -EEN o hig qiad
T& e el g% o o e e A @ T owed
aea sfafmard sTo=RT= Tt Bl §, Sie—
+2 +4 -2 +2 -2
CaCO; (s) -2y caO(s) +

3. Taeemus srfaferand

foemam sifufwansti & ifer & oA (a1 )

TR q ok A (A WA SR faeenfua g S €

T W YRR W TR S 2

X +YZ - XZ +Y
foreom siffFaTd < wER Y A - g

o qen 1erg faeemd)

(31) urg feemus ; Afe & T org SO o1g
Tert e o fereenfud o wehdl 81 @ 7.2.1 %
AT T U YhR i Afafmaeti 1 s1em
<o 2 w1 fereene erfufsmeneti s Suam argeReta
ohHl §, TRl W ARl 9 G o 9 w5

+4-2
CO,(g)

e faae
T B #1 TF P S0 B

+2+ 6-2 0 0 +2+6-2
CuSOy(aqg) + Zn (s) »> Cu(s) + ZnS O, (aq)
(7.29)
+5-2 0 0 +2-2
V,05 (s) + 5Ca (s) 25 2V (s) + 5CaO (s)
(7.30)
+4 -1 0 0 +2 -1
TiCl, (1) + 2Mg (s) A5 Ti (s) + 2 MgCl, (s)
(7.31)
+3 9 0 +3 -2 0
Cr,05 (s) + 2 Al (s) -2 AL, O, (s) + 2Cr(s)
(7.32)

& weft H T Uq Tufed oTg ki oTden
IS ST €, TR geterei feanTem-emman aTafer
YT HT g | 3tfeR @)

(&) atenq foramua sty faer  sTo=RIT=
sifafranstt & grEger fowenm, siedfisH fazemm
fs gety afufwand snfga €

Teft &R qd 9o P &R U1 gy (Ca, Sr A
Ba) 9% fiewe €, S viqe Sl 9 =ESSH @
fergem Y 2t 2

0 +1 -2 +1-2+1 0
2Na(s) + 2H,O(l) —» 2NaOH(aq) + H,(g)
(7.33)
0 +1 -2 +2-2+1 0
Ca(s) + 2H,0() — Ca(OH), (aq) + Hy(g)
(7.34)
Trfifyrm, PR enfg wm wiewa arqd W o
TEEESS 1H 1 IAEA F B
0 +1-2 +2 -2+1 0
Mg(s) + 2H,0(l) A5 Mg(OH),(s) + Hy(g) (7.35)
0 +1-2 +3 -2 0
2Fe(s) + 3H,0() 25 Fe,054(s) + 3H,(g) (7.36)

gd |t gy, S et S 9 fRan @
3Tl © BTESISH 1 faeenfiyd X Sehdl g1 el |
TTERESIeA 31 1get gr o Sefea et €, S W
o fopan &1 ¥l hefiem qar fea st gRR &t
HTgetl o IIEX0T & Al W BIEGIS oh Toreea ok
FH I -
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0 +1-1 +2 -1 0
Zn(s) + 2HCl(aq) — ZnCl, (aq) + H, (g)
(7.37)
0 +1-1 +2 -1 0
Mg (s) + 2HCI (aq) — MgCl, (aq) + H, (g) (7.38)
0 +1 -1 +2 -1 0
Fe(s) + 2HCl(aq) — FeCl,(aq) + Hy(g) (7.39)

7.37 ¥ 7.39 aF w1 Afafwad weEwTenen o
STEETESISH 18 IR 3 § YAt 1 eegsH 19 &
frerrE Y TIfa ergetl 1 Gfraa 1 oRErEe €, S
Fe S &9 |feha ergell § =aq qen Mg &t e1edd
afera angel o fore S=uam et ?1 e (Ag), Tiee
(Au) 2% o1qe, < Ypfd | Wiehd eTaren & Ui
2, TSIl o ¥ off fran A& e €

e 7.2.1 § g9 T8 w9l X gk ¢ f oA
(Zn), HR (Cu) T TR (Ag) =gt HT ST
W & ggfa TRl TU=ESh  fhaeiera-shH
Zn > Cu > Ag <uMidl €1 &gefl & G daieHl
gfgraar ot 1 stfeaa 81 ead groft & 179 of |
TR ¥ TSN d% "9 oM W 39 dawl @i
ffereiehRer forarstierar farforer gidt St 21 g@eht aref
g g3 ToF wqeia zaht afra © for ore foaoe= 9
FANES, S A1 AAERs I fawenfud %
Gehdll | aTEqd | TSN 1 EishAdl sal A B
for o% v § fohan ten SU9 sifadfie foeentya X
T 2

+1-2 0 +1-1 0
2 H,O () + 2F, (¢) — 4HF(aq) + O,(g)  (7.40)
T RO € R FARA, S qen ST
TR g1 fereenma stfufsrand amm=a: Siei et
¥ wfed T& #@ 21 SHA R SHEES 91 AEEES
AT 1 3oh Sieid faeradl ¥ FRkA 39 TR

fereenfira Y Hepdl 28—

0 +1 -1 +1-1 0

Cl, (g) + 2KBr (aq) —» 2 KCl (aq) + Br, (1) (7.41)
0 +1-1 +1-1 [0}

Cl, (g) + 2Kl (aq) > 2KCl(aq) + I,(s) (7.42)
Br, 91 1, s WA 921 CCl, | oot gF =

SR g fIerE oF T gN A ¥ qgEE S

Hehdl B1 ST Affsmet wi Etes ®9 | 39

YHR fore wehd B

0 -1 -1 0

Cl,(g) + 2Br (aq) > 2Cl (aq) + Br,(1) (7.41a)
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0 -1 -1 0
Cl, (g) + 2I (aq) — 2CI (aq) + 1, (s) (7.42b)

TANRIET | Br- den - &1 qdemr-fafy, fgem
Taferd A9 ‘W T’ (Layer test) €, 1 TR
afferamd 7.41 o 7.42 €1 F8 &M UG el
TN T 36 YR foeram o i efaieEe oad &
fereema ¢ Hehelt B
0 -1 -1 0
Br, () +2I (aq) » 2Br (aq) + 1, (s) (7.43)

BodoH faceare &Y sifaferensti @1 ofeifies
AN B B1 BegEl W BeAeiA Wt Wi o feg
SAfertenor forfer &1 evrervaenan et €, o fefafaa
sAfufren 9 <vfd 2—
2X > X, + 2e (7.44)

TEl X TN dwd i YERE s ¢ FEi
TEEfE el - Cl, Br a9 - i SAiedighd s
o fou viferemedt SifehRes T Sueed €, Tg
F o1 F, o 5o o foTq g +ff Temie qem w99
T B F ¥ F, I &% o o shaa feega-srosred
BRI SRl & Tk qied §, e e e
T TAHRL FH|
4, AU TRfeRamd
AU Afafpad faem yhR &t ST
srfafrard B sremmuae sfufear o o #1 T
WWW@%WHWW

Bl {1 STEHAEE Afafm § wima qwe w1
T A W HH q AR STTEAT G T Fehell
21 Tl usd o o2 qwa meafte stfefiR
e § BT B 991 TErEfeh IRad § 39 aw i
Iea ql T Aot staed g Bl B
BIESISH TFAIEE 1 S5 Teh Hiad SSed @,
e ARSI el b1 STEHUTAH il €|
+1 -1 +1-2 0
2H,0, (aq) — 2H,0(l) + O,(g) (7.45)

& TRATES 1 SATRIISH, S -1 3Teeen |
O, H ¥ Frae | def H,0 H -2 3fereen H ufefdd
RS

TIERRE, Te®T U1 FART 1 & Teqq o
ST Frefafed 1 9 g ® -

0 +1 -3 +1
P,(s) + 30H (aq)+ 3H,0(l) — PH,(g) + 3H,PO; (aq)
(7.46)
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0 2 +2
Sgls) + 12 OH™ (aq) > 4S” (aq) + 25,07 (aq)
+6H,0() (7.47)

0 +1 -1
Cl,(g) +20H (aq) » ClO (aq) +CI (aq) +
H,O (1) (7.48)

Afafera 7.48 =] foRSTh o IcUTE i g 21
sifafRan H aaTen FEUERNES P (ClOY) WA
tedll ] eI ieh TEH M &A@l 81 98
AT TR BN foh SHE qen SAEH g 98t Ui
e et €, S oAk g stfufwar 7.48 ® wef¥
B 2, WAfeh &R 9 weqeiiia skt erfufran f=r g 9,
HUfq T8 THR Bt T
2 F,(g) + 20H (aq) — 2 F(aq) + OF,(g) + H,0()

(7.49)

Tg o < H W@ B R efafwenr 7.49 #
freide wsti Sia ° foren oer o stferdtom off
T 1 B gr T T f SRR st
T 2, FifE o T 2 P e waif R
Ut O B oF RO GCHe TR0 STareel
TR TRl R Hehdl|

TqH A Fg gen R Feerl H wepeida
ST Ygfa =&t e Heha|

3ISTEITT 7.5

T 9 HH W Tl SrEEued g9t e
It SR =2

ClO", ClO,, CIO; T ClO,

3 gt vt sifafpard o fafew, st
STEHTI St 2

&l

FARA oh ST HATRSH Al § Clo,
STHHIAIGA &1 g9, Riifeh 37 ST |
FANA STIH IoaaR SATFATRIT TaEe +7 H
Iufterd 21 99 A SATRATAEAT 1 STHHAEA

arfaferad 58 W B—

+1 -1 +5
3CI10° - 2CI + CIO;

S -1 AHE)
6Clo, hv cr + 2cl0;

+HE -1 +7
4Cl0; - CI +3Clo;

2024-25

WA fagm

30T 7.6

frefafea eToemoea sifuafsaneti 1 afiga

SHifSIy -

(%) N3 (g) + O2(g) - 2 NO (g

(@) 2Pb(NO3)4(s) — 2PbO(s) + 4 NO, (g)

+0, (g

(1) NaH(s) + H,O(l) - NaOH(aq) + H; (g)

(®) 2NOy(g) + 20H (ag) > NOs(aq) +
NO; (ag)+H,0()

&

affepen ‘=" 1 Aifiten AEfes SfieEEe dwl
o GASH gRI Sl €1 98 Hers ettt
I | et ‘! § o AEee dF W
¥ srqefed =@ @) sofaw @ sifafwan
rueed goit o affeha whid €1 erfufsmen ‘' o
S H IUfed eRgeH &1 faxer elEgRS
3T g B o Hotaey SIEeEgrS 1 el
Bz 3 “fareeme sifufsran’ wved €1 sfufsen
“F' 4 NO, (+4 3T9EAT) & NO, (+3 7L
T NO; (+5 31ae) H STEHMUH el Bl
safeie 7 AfUfehan STHEMMGT  STa=aI=y
afafsran 21

ISR 7.7
frfafed sfafeard s &1 9 =1 8 57
Pb;0, + 8HCI — 3PbCl, + Cl, + 4H,O a

Pb;0, +4HNO;3; — 2Pb(NO3), + PbO, + 2H,0

&
&g W Pb,0,,2 Hid PbO el 1 A PbO,

w1 WHHREd fago §1 Pbo, ¥ o &1
SATFIRTTT 3T +4 B, Safh PbO H oig &t
TR SR ST +2 T PhO, TH THR
tferdiEe (Aterdienor o &9 ®) ot Wit eifafsran
Y Gehdl B| SHT HCl o FINIZE S i
FAR § SAeFiehd Y Fehell 21 BH I8 off &
o T =1y fF PbO T & SfieEe R
zaferg srffenan—




SToET= - sAfafRaTd 247

Pb;0, + 8HC1 — 3PbCl, + Cl, + 4H,0 I HNO, d T Aiihiah 8, 37d: PbO,
S A H faee HR whd ¢S T HNO, % <= 2 a1eft sFet-4R sififsean &
2PbO* 4H§;;;bch *2H0 2PbO + 4HNO; — 2Pb(NO,), + 2H,0
SFE_&TZ +)2 0 T sfafFa § Pbo, 1 HNO, % W
PbO, + 4HCl — PbCl, + Cl, +2H,0 fafsearar HCI 9 8 areft sfafswan 9 ot
(TT=A= Affsan) 2 7
=Tt stfeiteRtoT-wET  fatarsma

Fei-Fdt T FB W A N frew €, W e @ oo @ Aemu-gen e B gl SR C,0,
(Sl e B RO 4/3 8) Br,0, (S SiHA % AFHU-HEN 16/3 §) T Na,S,0, (Ve W
H AE-EEn 5/2 21

T T [ 2 fh o sfefie-gen wied TR, #ifE o &1 SedenAEey i T8l
o HQ awE W s e e fed fRT W ® T &1 e -gena i osled @ qe 6
yEEl W T e ¢ 98 a, foeE s S oo B €, -t e s § 3ufed
21 C,0, Br,0; 791 S,00 whviel # el § Fieffates Rfef fad 8-

(F1d9 TEAIHES) C,0, B G B-

¥ 0 42
o4 /c=% =0
O o)
| RN [
Br,0, (IEFMISHFITEE) H FEA & O=Br —Br—Br=0
o’ I o
@)
0] 0]
‘ - dkso 0 les
8,07 (37 uMMe) FI W - o—ﬁ—s—s—ll—o
@)

TOF TS % aWihd WA S§ W o 9 WANEH W ot e e quid 21 3N ¥ YA
B T R C,0, ¥ 3w W +2 SR SR ¥ a1 AW YA A deen § € R I e wen
4/3 %l %@ H fRT oW S EEE B SRS 42 99§99 A #eH & YE € F ¥R Br,o, ¥
M o G JE SIUH F1 SN SRS +6 € A1 d ot S WH] F1 SHAAR e +4 2
TF 9% R oigd Gem 16/3 TEFA ¥ [ 21 W TR ¥ wWeiT S,07 F R a) G o +5 s
S T 9 A G Gewl WH] Y WA d1 W HewR W] B SR v-en #1 dwd 5/2 @,
e add § GeE Rl WA i S-S FAY: +5,0,0 41 +5 R

T TR TH T Tt T wehd € o e i el @ ed W @ ol fe qen aTefeeh
SRR FE W T Y @ W A ¢ 3 afied wa ot g R fovm T # e s
g &g, @ T W o AU R % e oigd i el ) owad § 3@ wivig faew § w @
fes QUi sfFiE Rl § (S had M gW W W W €)1 Fe,0, Mn,0, Pb,0, FP I TH
A €, 5 fag swee € S vOF ug @ fee siEe B §1 o), w0 F o fee s
IR W W T AT FE: 4 T -l R
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7.3.2 TUSAISA TFIThaTetl vt Ter

st eifafswanett & Hqer o fag <1 fafusti @
g B 21 3H W uw fafu erqmmes @
SAFIR-HE H uRedd W S ® den gud
fafy # stoemg= Afafshan i <1 9 # favyea fwan
ST 3Tk B AR q1 TR § q=a71 IHT €
fafet =1y € dun safe-faem et S=ER
ThT AN AT B
(R ) StTadteRtuT-geE fafy
311 srfufemaneti sht wiifa sfiarderTor-aTa=ree stfafamansti
o fou off foren o 9m o aTel g=iel qAn S ATl
SR} o G T B AeT 37 Tal gR1 ST u-He
fafy 1 &7 =¥+ &
g 1 : 9 AfeieRl a1 SRl & wel g7 fafau)
g 2 : Afferan o Tt qwe o TRETgeT @i faEet
39 YS! H qEHne, fhT stfafieau-gen |
Red el @1 2l
UE 3 : Godeh GCHIY] 91 PR ST0]/ ST ohi SATrdTeh ol
He ¥ gfg a1 g™ &i A Hifere) afs s THE
8, O SYged S W TN HifST, ik I IHE 7l
wTd (f% ot o o <1 uref sroefad @ @ ¥ 9o
TO 1S AR el 8 @l ¢ A foeima: 8 @ T,
@ T o B 7 Fw Tgag €1 A a SATHBHRH]
TN IR o G H Jfe T A AT ik
YR @ Freffid & &1 T B
Ug 4 : 98 ff fifveg = o f afs sifafean Seft
mreem | B W R, A H A OH- 31 SUgeR TH |
Sifew, @ifeh STFThReRT den IRl T et AT TR
Bl A erfafsman srefia wreaw o §o= et €, @ H*
3T W1 3TN iUl AR & wreH =1, df OH-
3TFH T IR Hifer)
g 5 : AYRNEh] A1 IR H STl-310] SIS, AT
H ST TR BEISH TRATIST i & T THE JET|
3T ATTSH o TRATU[SH 1 & i o Sir= Hifu)
g SRRl den SRl H (S 3AR)  sifafsH
AU H G TH g9H €, d g gqfad
A== At <t 2

3T, BH D ISBN 1 el 9 39 Il ol
Tz —
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WA fagm

ITEI0T 7.8
WP ERFEE (VI), K,Cr,0, &1 difean
Heh1ge, Na,SO, 9 dld wiegd § shifd
(IIT) 3TF 9 e AEE <7 el 4¢ A
aAfufsran fefa)
m O
U 1 : AR T S 39 YR B
Cr,0. (aq) + SO,  (aq) — Cr’'(aq) + SO,
(aq)
U 2 : Cr U S i SAIsho-gea fafan—
+6 +4— 3+ +6—
Cr203_ (aq) + soﬁ‘ (aq) = Cr (aq) + SOZ_
(aq)
Jg TW 9 K GIF ¢ [F SEHRME M
AfeRfinTeh T HehTee AEA T=FH Tl

g 3 : fRHH-TEe Hi gfg 3R g i
TUAT HISY qT 3= Ueh GHM IET—

g 2 ¥ BH @ Tehd ® foh ShIfHEm SR Hedl
1 ATrieRor S § uferda g €1 it
1 SRR T&A +6 ¥ +3 T qRafdd it 2l
srfafsran | <€ IR HifTay ) SR qe
T +3 1 FHH T S| GoHL F1 SRR H&
+4 9 +6 o URafid 8 S 81 € 3 FehL i
AfereteRtor W& ° +2 1 gfg g B 9fg @R
B ! Th THM oM o folq <€ TR shifiay
P o TEE G 2 Aty iR gethe a1
& grE e 3 fafew) o™ g & 3E
SR RIS i & Fdfeld BT 36 YhR
T U Hw § —

+6 +4 +3

Cr,0,°(aq) + 3505 (aq) — 2Cr*" (aq) +

+6
3S0;" (aq)
Ug 4 : Hifeh I8 Mfepan oTefa wem o
Ho= B @I ¢ qe1 <A 3T ok STl BT STe
TH TN T ¢ sEfae W SR 8H Sifew,
fed 3mafes ey U THH & S|
Cr,02 (aq) + 3502 (aq)+ 8H — 2Cr’"(aq)
+350,” (aq)
UE 5 : 31 H TGS STUST &I UM sl
qqfad sTI=A=d sfafean ura & & fag




SToET= - sAfafRaTd

TR SN I9YH HEeA H A oF S (I

4H,0) I Sifgu—

Cr,0. (aq) + 380, (ag)+ 8H' (aq) —
2Cr” (aq) + 350, (aq) +4H,0 (I

33T 7.9
g HerH § T A siiES S 9
Hfea st stfaferan gt fafau)
&
U 1 : G0 1 @l 39 YRR 9§ B
MnO,(aq) + Br (aq) = MnO,(s) + BrO; (aq)
UE 2 : Mn 9 Br &l 3fadieu-ge& fafau|
+7 -1 +4 )
MnO,(aq) + Br (aq) »>MnO, (s) + BrO; (aq)
qg 39 96 w1 guk ¢ T WHH e
HAlFfiFRF 2 q1 SIHIES AP AT=EF 2
g 3 : Sfidiu-wEn | gfg iR g™ i
MU SHITY qe ghg SR BE Sl Th FHM
EEIEM
+7 -1 +4 Hg)
2MnO,(aq)+Br (aq) — 2MnO,(s)+BrOs(aq)
g 4 : Hifs Afufewan g weem o 9o =@
T ? 91 AR SER T FHA 6 ¢, gHiey
AR AW TH FHE 9 o6 fow € iR
20H ¥ Sfgu—
2MnO, (aq) + Br (aq) — 2MnO,(s) +
BrO;(aq) + 20H (aq)
UE 5 : 370 H BISgIST GRHTIST 1 UM ShifeC
o 91 AR IUYS &N § SoA-s1uet (A
T H,0 7)) & Sifey, fSed Hgferd sTa=rim==
arfuferan e = Se—
2MnO,(aq) + Br (aq) + H,O(l) - 2MnO,(s)
+ BrO; (aq) + 20H (aq)

(@) 3rg-arfafsmar fafy
g fafy g Al g -eifafsransti &1 stemr-stem
Tgferd #%d € qo1 9% H T kI Siehl Gqferd
fferan 9 e 21

qH wifslt fF gH Fe? @9 § Fe®* 3FA |
TEHMS AT (Cr,0,)> W =Ald HiegH H
ARt eifafwar do= & €, fEd cr,or
ST F Cré* oA H ST9EEA Bl ¢ 39k o
B9 frefafad sed Som @-
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Ug 1 : STH{Od THIRT i TEE €9 H fafae-

Fe2+(aq) + CrQOg_ (aq) — Fe®' (aq) + Cr3+(aq]
(7.50)
Ug 2 : TH GHIHR Al 3 sTg-stfafsraneti # fawea
TS~
SRR 3G : Fe®' (aq) - Fe*'(aq) (7.51)
AT G ¢ Cr 2,05 (aq) » Cr i (aq) (7.52)

U 3 : YAF gm0 qen HH Afafam
[t W w Hqfera wifewl srg-stfufsar o
sifafad TEETogstl i ¥qfad & o fag Crst &l 2
T TN Hd | AR 37g - AfHA Fe T F
fau Teat € Ggferd 2
Cr,02 (aq) — 2 Cr’'(aq) (7.53)
US 4 : 3T HIeTw H GO gHerel 31g-eifufewaen
H O T o HeM o fdU H,0 qe1 H TTHIY] ok
Hqed o fau H* Sifewl 38 yoR 'H f=fafed
arfaferan foerd 8—
Cr,07 (aq) + 14H" (agq) - 2 Cr’'(aq) + 7H,0 (1)
(7.54)
Ug 5 : Tg-srfufwaneti  smawn o HWqem & fau
Toa Sifgul qHl oTg-stfufewmanett & solagtai =i
T Uk S W o T STrevehdrgaR R T b A
THI 1 ST &AW IO HIFC| e hT G ferd
FTd Y SATFHIHT I R 79 FhR forad T
Fe* (aq) — Fe® (aq) +e (7.55)
3E ST IG-AMHA HT a1 R 12 A
I ¥, 6 TR WIg W T
Cr2072_ (aq) + 14H" (aq) + 6e — 2Cr3+(aq) +
7H,O (1) (7.56)
T sT5-Afafsranstl ¥ SeieeHl w1 He W a9
o fau siefiwto e1g-1fafshan 1 6 ¥ o Tk
79 YR foed g
6Fe”" (aq) —» 6Fe®" (aq) + 6e” (7.57)
Ug 6 : T STg-AffeRansti ® Sed W 'W Yol
arfaferan o hed € 9 <Al SR o Solee R
FI < 2
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6Fe” (ag) + Cr,O- (aqg) + 14H'(ag) > 6 Fe”'(ag) +
2Cr *(aq) + 7H,0() (7.58)
Ug 7 : Goaud &g fob e o IE SR
TR 1 WA a1 Y HH B | 98 3ifam wder
Tuitan € fop weftenor & wAOpe w1 HEn 9 ey
1 I TE T 2l
A WAy ¥ iR &l vew A S UHR
Hofera ifey, S el qeag o @ €1 9% |
THHIOT oF I AR H* 3T i &A1 o a0k OH-
Siig ifSTT) 8T H* e OH- THIh0l Tk 3R W1 &,
&l <Al gt H,0 fera difsu

IR 7.10
RS (VII) 3PF &0F Aeqg o STaieRe
M, 1 oMfuash MEEH 1, aen Hris (1v)
HFIEE (MnO,) § FFfiFd Fxa 21 3@
ST AR ol SUH sl Gdferd e
sAfafsran fafa)
&l
g 1 : e eH e e faed 8-
MnO, (aq) + I" (aq) —> MnO,(s) + Iy(s)
Ug 2 : A ST-siEA T TR E-

-1 0
SFITHT AF-ARA T(aq) — I, (s)

+7 +4

STIFIA 3TG-3MHRAT MnO,(aq) - MnO,(s)
g 3 : SRR - fAfshan | [ THTT] 61
e T W ed foaed §-
21 (aq) > L (s)
U 4 : O YWY o Hdol o fog 89 9=
sAfafern o € R 2 -1 Sed o
MnO, (aq) - MnO, (s) + 2 H,O (1)
H WHY] % He o ol gH 918 IR 9’ H'
APF W 2 B
MnO, (aq) + 4 H' (aq) — MnO,(s) + 2H,0 (1)
wiifr sfafe s merm § g ¢, sefau
4H" o T THiehIor o IFI 3R 89 40H SIS
T 2l

WA fagm

MnO;, (aqg) + 4H" (aq) + 40H (aq) —
MnO, (s) + 2 H,O(l) + 40H (aq)

H' 3T q91 OH ™ 3TFH ok 31 sl H,0 ¥ 9&er
TR RO FHRTOT 59 T
MnO; (aq) + 2H,0 () > MnO;, (s) +4 OH (aq)
UE 5 : 3H U H BH I Tg-Afufshanet o
ST T Tqe W T A gR R T
21 (aq) > L, (s) + 2e
MnO,(aq) + 2H,0(1) + 3" — MnO,(s)
+ 40H (aq)
Sl Hi WA Udh GHME sAH ok fag
SRR AG-ATARRAT i 3 W qA ST=IA
a1g-stfufsran 61 2 @ Ton W €
61 (aq) — 3L, (s) + 6e
2 MnO, (aq) + 4H,0 () +6e” — 2MnO,(s)
+ 80H  (aq)
Ug 6 : IA Tg-Afaferansti w1 gt M 3R
o SRl ol TRET i W I8 HIHIO U
Bl B—
6l (aqg) + 2MnO,(aq) + 4H,0O(1) — 3I,(s) +
2MnO,(s) +8 OH (aq)
g 7 : 3ifom geeE <uiar € o <A @R %
QLA 1 FEAT qT STAT i 3fte F FHIHI
Tgferd 2
7.3.3 UTAUe Affshamstt w senfiia
STTHIUA
TR T o &9 Tt 1A fafy oF dusk | o1
g, fored s forer@ =1 Wererd pH Hogsiiel Hg=eh
HT JAT R TR fTe@E § 99 FW & 9HE w9
A== e o ergmre fafyr oo < gt 2,
oo sTI=aT=a agTeiial §gash &1 YA Y
figwe/afeiids ®1 Yoo A &I ST HWehdl Tl
STATET AT H HgEe o A fefatea
<X g frefua faman mmn 2
@) A HiE fepres (S @ fhe T8l 1 @ @,
SR-THTHE 3TFF MnO; ) WEgFF (Self indi-
cator) 1 ifd 1 LT &1 5a AT==H (Fe*
A C,0> ) F Afaw A iferdiehd 81 Il &, af
9T A W B €1 MnO; A 1 Hisdl
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sy eafafsmand

10 mol dm™ (10 mol L) ¥ &4 gH W ot
T I H W TR wos Red ¥ oTEd
eafag W O a1 @ sAfaafed g S €, et
STUE QAT STRATRRE STIT Hel THAHTH 0T
fafs & gaR 99 @En ® e €
(ii) ST MnO; o STTHITH § €Il €, A a1 hig T
IRed T T B 2, @ @ ot gues €, S
TAIF o ATH 9N o UM 8 W R @
ATerefieha Bl AT & § TI-Iad= id Bl
THHT FolaH ST Cr,02 5N &1 el 7,
T g el ®, Afer qeafeg & 9% 78 Sk
THH go 1 SHafiRd ek T8 el W R
F 1 38 YRR I8 Al HT GAF Bl 2
(iif) Wk 31 fafer oft Syered B, <1 Aok IR |
off T SHRT AT ohael 37 AW Neh! doh Hifa
®, S I 3Tl ol St oY Hehd 81 S0
& q W=
2Cu*(aq) + 41 (aq) —» Cu,l,(s) + I(aq) (7.59)
T fafy 1 YR AEH 1 =™ & @Y e
el T 31 qA AAESH i ARk AT 9 foww
afferan €, S eToeET= eAfufswan o 2

Laq) + 2 S,0; (ag)->2I (aq) + S,05* (aq)  (7.60)
Ty 1, 5 | sfoeia 8, KI o foerem o KI, &
w9 ¥ faoig 2
FAfag i @ TR TEEEl W &1 99
wrEfwAfad T & )
7.3.4 STGHIRIOT 3ReNUT Shi HHTT
ST foe=r @ oY 78 WF MU R fF su=Ee
faferml =1 faema THagaR eiar 1 21 fawE &1 a8
%0 o1eft S 21 aRd H S UHT Yol deh SR
Tgfa i stfaferan o Herm T (U A ifeR) o
TR 3R T O | B9 o ®9 H qe AI=Id
7gfd # e[ E-gfg o ®Y H @1 STl o

7.4 UTAIUS TFAfehaTd aer
TGS WehH

Afs 9 1 T HI FIW Gehe & fao=q | gad,
aAfafeman (7.15) o STER Hd Faim e 2 81 59
A= SAfAfsHa o SR f5Teh @ iR W gaie
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o JoaE TR g1 7k a1 Sifardtenor fren o1
& &Y T Bl © A1 HIW S hT ST HIR €1g
o & 1 il 81 39 SAAieHa o1 oh1 Sl Bl 8
Affera skt Soat faregd il o aRtarfd el S 21 56eh
foTu TR Tethe faeram § e o1 o1 geraehior S
AT B Sl €1 B HI Hehe et il Teh siehl
o TEd &, TN H1 B A1 I H 366 o1 4 21 Th
TR e & 7ok Tothe Hiet S @ qen 57 1 53
=1 oAt 36 ererd B | fert oft sftent o g oft etfufwman
¥ Bt o < S g SR S T & e
o SRS R T & W & AT=ia AR tierdiiepd
®Y Teh W1 SUREA Bid €1 3 ST qefl SATeriehLon
31— Afuferenetl o Sufter wfieiist o1 g9 &) it
TN U= STAfhansT H 91 o W@ U=iel oF sfaiiha
I STIATId W&l bl Teh T IuReIfd | i
i gt o )

T AlFHidd WEY &l AUAId WEY 9 Th
el YEn a1 RS @ g gees w9 T R,
S STYS (SH-SIE/E) 1 S 31 I ok
fore, 39 @M # < i g & Zn®'/Zn
Cu®"/Cu g < T B <A SRR ey
AU WEY ¥ Ued for@n S ?1 o1d 8H W
Tehe Hied ot ey i Tk dothe =il atel dieh
& g W (o 7.3)1 <Al e o St W
AIU-Ag gRI Sied € (SAU-Ug U SAHid H1 Th
Joft 8, o arfyem wigs @ smifan e o
A ! WA TR-TR' o 919 Saest U el
T 9T qU1 S Heh Sl o 2d B)1 T <M
forerm w1 o T -gER ¥ e 5T S WU e
feran san €1 ek qen i Y el @l UHie qe
fom & WEYE gR ¢ % dR § Sigl S @
o 7.3, g3 252 ¥ 39IE TS e & ‘S aa wa’
FEd §| & fe ‘o’ () feufa § i €, @
ot aitent o whig off arfafsren =& et iR eg ok
R ¥ foed- o wefeq = et €1 feae i 317
& 7w e € R
1. Zn ¥ Cu?" T SOl & THIMU T8 €9

T T EHL IA DSl I WS a1 Hifcds ar &
TN F1 7, S IR gR foRd- o | vere % ®9
o gwifan e 2l
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foga-vae 7%:?73 ST deT &1 SIS TS W Zn & STt

T T, © N1 4= Feiaia ATed YRy @ el ae yged

e |J_-| i Soire g1 doT & 97T HT URYY wEv-dq & WETH §

N e N A & fareTa gRT Gq g &1 e Fe

3 T [ fagq-gare &1 faon gorael & gare &1 faom &

feraiia &1

i?;f 2. T R T R g AR e R

AT o AETH ¥ ST o ARRHA gr T

WefEd et 81 g9 S € foh shiw iR fsen =t

mw W e, (9% ‘soaeie’ ed ©, | fava &1 R g
Zn—>Zn"+ 26° Cu* + 26 = Cu R & TR 1 yeTE G9e 2

qATferert 7.1 298 K WX HIMeh $AORIS a9d-3maA
AP Seltg Tiieiist oF &9 | 91 5o 59 % ®9 § SUrLerd §: 9 a1 S 1 g dl s g S T B

aifuferan (siafidd WEY +ne” — STIARIG TET) E°/V

T F,(g) + 2 — 2F 2.87
Co® + e — Co?** 1.81

H,O0, + 2H* + 2e~ — 2H,0 1.78

MnO,” + 8H* + 5e- — Mn?* + 4H,0 1.51

Au®t + 3e- —> Au(s) 1.40

ClL(g) + 2e — 2CI- 1.36

Cr,0,> + 14H" + 6e- — 2Cr®** + 7H,,0 1.33

0,(g) + 4H* + 4e — 2H,0 1.23

MnO,(s) + 4H* + 2¢e- —> Mn?* + 2H,0 1.23

Br, + 2e — 2Br 1.09

NO; + 4H* + 3e- —> NO(g) + 2H,0 0.97

2Hg?" + 2e” —> Hg,* 0.92

Agr + e — Ag(s) 0.80

Fe®t + e — Fe?* 0.77

% 0,(g) + 2H* + 2e — H,0, 0.68
I(s) + 2 y Wi B 0.54

E Cu' + e — Cu(s) 2 0.52
. Cu?* + 2e- —> Cu(s) 0.34
E AgCl(s) + e —> Ag(s) + CI- E 0.22
15 AgBr(s) + e —> Ag(s) + Br- 45 0.10
2H' + 2e- —> H,(g) 0.00

Pb2* + 2e- —> Pb(s) -0.13

Sn?* + 2e- —> Sn(s) -0.14

) Ni?* + 2e- —> Ni(s) -0.25
Fe?* + 2e- —> Fe(s) -0.44

Cr> '\ 3¢) —> Cr(s) -0.74

Zn?t + 2e- —> Zn(s) -0.76

2H,0 + 2e” — H,(g) + 20H" -0.83

Al** + 3e- —> Al(s) -1.66

Mg + 2e- —> Mg(s) -2.36

Na* + e —> Na(s) -2.71

Ca?" + 2e- —> Ca(s) -2.87

K"+ e — Kl(s) -2.93

Lit + e —> Li(s) 1 -3.05

1. o E° &1 31ef 9% € fF e g HY/H, #1 ga 3 Y9d STTeEe
2. ¥ E° 1 1 % € TR Yef g HY/H, 1 g § g ST9ees 2
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sy eafafsmand

T RIS o favd &l ‘goeee fawa’ wed €
g saRre AfIfRan H 9 o el 9t w9 &t
THE Tigdl B (3R Toie erfufwer § @i T
freherdt €, df 38 T IHSAE I@ R A A1MET)
qen afafsrar 298K W B! 81, Al Ui Ioaie W
fava 1 A ToreRre fawa wed B A= o
TR, TIESH &1 HMeh soidele favd 0.00 dice
Bl 81 Yk goreRie stfufswan o for seieeie favwe
1 HH Afhd TreisT &l SAfefiepha/T=tad aTereen

253

1 3Tifersh g 1 AT 81 E° o HUMCHE e
7 ¢ & T W HY/H, B qam H efusw
SISl STT=eeh B ocHeh E° o1 21 o€ € T
H*/H, &1 g § T& 3dd oT0=ms ¢
ToRee fave sgd mewyul 21 378 e wgd @ T
ST SR off frerdt §1 5w T € e
sAfufsranei (ero=ee stfufewan) o oM Sowie
faqe o #F dafes 7.1 § KU MU R ToeRE
arfafmanel qen dell oh IR § 31 21fee forar @ 21
STTEH el § Tei|

|9t
sAfafemenati 1 Tk eyl v sraEETEE stfutma ©, fa oifardtenTuT e STera WY-9iY B
TH U3 U I YhR %1 HeheurTd &R & &t ¢ §—Terufaftad (Classical), SeieRieh qe SAeriehto-ge|
T HehoUmIsAl oF STUR W FHIHT, TIFIA, AR ( MaHEe ) dn oq=as (Rexe) =i
HEE T B WA i ok Sfarid sferiteRor-geA i i e e @1 A <Al sifeRiteRtuT-|ET qen
AT N Tafrat sroemi=e stfafswaneti & gt faen o S €| == stfufsmansti st
oR ot | faenfera feman man @—anT, erasre, fawemes qen s Rste g qo Seiaeis Wehd &1
STAHROT 1 T&IA Toha T €| (ST tfufshansti =1 seigere sifufmansii aun Hell o A9 § v

AN BiaT 2

A

71 Trefafed wivis 5 s @iferd < &1 STadeno-5& 1 Ao sifee—

(%) NaH,PO

2=""4

(@) NaH§O4

(¥) caQ, (&) NaBH,

(71) H,P,O
(®) H,S,0

(71) K,MnoO,

4=2 7

() KAI(S0,),.12 H,0

2=2""7

72 TyeAfatEd SRR o @itk qwl R SATRNEHU-G@ 1 ¢ 991 37 RO S o9 ohy W

FW &7

(%) K, (@) H,S,0, (1) Fe,0, (%) CH,CH,OH (¥) CH, COOH
73 Trefafed sfafmast & soerivag sfafmast & w0 § hfae wenfid =@ &1 5e i

(%) CuO(s) + H,(g) — Cul(s) + H,0(g)

(@) Fe,0,(s) +3CO(g — 2Fe(s) + 3CO,(g)
() 4BCly(g + 3LiAlH,(s) — 2B,H,(g) + 3LiCl(s) + 3 AICI, (s)

(F) 2K(s) + F,(g — 2K'F (s)

(¥) 4 NH,(g) + 5 O,(g) - 4NO(g) + 6H,0(g)
74 ASANH I 9 SIfufma wHieh g8 IRedd wdl e—

H,0(s) + F,(¢) - HF(g) + HOF(g)

30 e o1 eTqeEiT=E e wenfd ity

7.5  H,SO,, Cr,0” @ NO; ¥ e, hifqaH qI o i ATRAHI0-TEAT i 0T T
Y & T ARl T T FaRY 991 T9H BeW (Fallacy) &1 STiehtor i)
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7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

forferfea =it & g fafan—

() Wl (1) FNEs (@) frRa (1) Fethe
(M f& (V) s (=) ofeEm (1) gche
(¥) omd (1) ke (F)  witwEm (1) SAwEe

3 werell 1 G dAR RIS, T e — 4 W +4 T i qe AEeeH —3 W +5 ek i

ATereTehToT Yeree Bidl 2

a7otr rffsransti o Ao SReATHIIES dU SRS TS SadhRey qf SIemIeh—al

2w | T e €, S A qen e o ohelel SARAh N o ®Y § &l b7

T Afafsranst 1 IfFT—

(%) 6CO,@ +6H,00) - C,H,O4aq + 60,

(@) O,g +H,0,1) - H,00 +20,(g)

Fary fop 3% Fefeiad g1 @ foe sae sfaa 1 272

(F) 6CO,(g + 12H,0() — C,H,, Oaq) + 6H,0() + 60,(g)

(@) 0,(g + H,0,0) — H,0() + 0, + 0,

SR STI=AI=d ARt (F) a1 (@) o =0 &1 fafy gemsu)

AgF, T SfeeR AifTeh €1 4fE 78 o7 Y, @ 9% Afieh T A Aferie SAeiwRes & it

T T g1 ?

e oft TR SATeRITeR e T STOEIEI ok S SATHIHI T T Sl @, el ST o S

T T SHeRiehor STeree o1 AlfiTeh qefl STeRTehTieh o ST W Souy SATRTehTol Tereen

1 AT S 21° T Feied sl SfEcd i IS0l 3T o)

T YeTull 1 STeherdl i hdl THTUI?

() =Tafy e W W g et qrefiem wHTHe ST € st 1 R
ff e W oSlizeh oA T o foly eH Toshlgiceh Uy THTHE w1 WA
SAfrfiehes o &9 H F i &2 T ATAlha o foy Eeferd o= FHishio
Hise!

(@) FANESTH e A | 9% Gewgie 1l STer W gH dieal 7y el HCl 79
W Bt €, W AfE fago § sivee sufted @, df g9 SiHA S el ooy 9w et
g, =i

frefafea sifufmaeti & oedia, oTu=faa, Sifadteries qen Tq=maes e qg=nu—

(®) 2AgBr (s) + CHO,(aq) - 2Ag(s) + 2HBr (aq) + C,H,0,(aq)

(@) HCHO() + 2[Ag (NH,),I (aq) + 30H (aq) — 2Ag(s) + HCOO (aq) + 4NH,(aq)
+ 2H,0()

(7)) HCHO () + 2 Cu2+[aq) + 5 OH (ag) » Cu,O(s) + HCOO (aq) + 3H,0())

(F) N,H,{) + 2H,0,(1) — N,(g) + 4H,0(1)

(¥) Pb(s) + PbO,(s) + 2H,S0,(aq) — 2PbSO,(s) + 2H,0(1)

frfafea sAfafsrarsti o T &1 eTI=meT aRMethe, STAEH qo JHE § STe-3Te YahR

q arfaferan o= e 872

28,0 (ag) + L(s) > S,0. (aq) + 2I(aq)

S,0. (aq) + 2Br,(l) + 5 H,0() — 2S0. (aq) + 4Br (aq) + 10H (aq)
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7.15

7.16

7.17

7.18

7.19

7.20

7.21

7.22

7.23

7.24

AR 33 BU fag FIRTL fF SisHl § weiia 9 S a1 sEerfa® AN §
TESIAEATES 3Tl 9% ATAEF Bl
Frretfetad stfafsman =i gt 2—
XeO, (aq) + 2F (aq) + 6H (aq) — XeO,(g)+ F,(g) + 3H,0()
FAfiTh Na,XeO, (FSTH® TH 91 XeO, ©) & 91 ¥ 319 30 aifafsran & o frshd fema
TR &7
frfafea sifafsmanet o
(®) H,PO,(aq) + 4 AgNO,(aq) + 2 H,0() - H,PO,(aq) + 4Ag(s) + 4HNO,(aq)
(@) H,PO,(aq) + 2CuSO,(aq) + 2 H,O() - H,PO,(aq) + 2Cu(s) + H,SO,(aq)
(7)) C,H,CHO(l) + 2[Ag (NH,),]'(aq) + 30H (aq) — C,H,COO (aq) + 2Ag(s) +
4NH, (aq) + 2 H,0()
(%) C,H,CHO(l) + 2Cu*'(aq) + 50H (aq) — Fi ufadd =i
T aifafensti @ Ag* 9o Cu™ & =aeRr o fawa § fskd farifam)
A e fafy grn freafafea et sifufsmaneti st dqfaa sifse —
(%) MnO, (aq) +I (ag) > MnO, (s) + L(s) (&F Arezm)
(@) MnO, (ag) + SO, (8) > Mn”' (aq) + HSO, (aq)( 3T HI=m)
(7)  H,0, (aq) + Fe*' (aq) - Fe™ (aq) + H,0 (I) (3T=fa A=)
(F) Cr,0) + SO,g — Cr’ (aq) + SO,” (aq) (3T weaH)
frfafaa sifafsraet o THtRtol &1 99 Soiae dun Siedieu-gen fafy (e
e W) g Hdferd shifsq el 3T SRRl X STTe@ehl 1 UEEM shiftTu—
(®) P,(s) + OH (aq) — PH,(g) + HPO, (aq)
(@) N,H,(l) + ClO,(aq) — NO(g) + CI(g)
(M CLO, (g + H,0,(aq) - ClO,(aq) + O,(g) + H'
Frrefafed sifafean § o9 9 @ g urw #) gehd §—
(CN),(g) + 20H (aq) — CN (aq) + CNO (aq) + H,O(l)
Mn?®* P foer & STeemrft 21 € 9o ST 51 Mn?*, MnO, 3R H' 3T < €1
39 s1fuferen o foru dqfera smafte adftetor fafee—
Cs, Ne, I, @1 F § T8 T &1 989 &S, S
(%) had FUTHS SATFHOT Feree i el 2l
(W) Had YIS SRR STeeen YEf i 2
() RUTHE A IR S SAFAH el YafR el 2
() 7 HUTeHsh 3R A € U SRR e YR il 2l
Sl o QG § FAR Sl WA W o Sl 81 FAk i Stfeehdl g el 2
TohieRAFEe U AfIfhaT wich 39 eIkl 1 R fha S 21 9 ¥ e 9t T
Y= qRedd o foae Hqfera dwie fafaw)
TH g H S TS STed 9RO Sl werar ¥ fefated e o 3w ifve—
(%) dfaa Tumged o AW Sasy, S STEEAE S AR vei¥| X g gl
(@) fw=l &9 ageti o 9 Faree, S STEEaeH sAfafwer v Y g gl
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7.25

7.26

7.27

7.28

7.29

7.30

Tefeen et fofor st siaree faft o woam o8 o ST T o SfiedisT T gr Siferiishtor
Y i AfemEe 19 qen Sioersd st €1 10.0 U9 ST e 20.00 UH s g
Tefeeh HATFATZE 1 fehal STferehan AT W<t & Hehdl 272

ARl 7.1 ¥ U U A favel o SeEd § AAH ey iR F 31 ifveRel o di e
srfufsman gue 272

(%) Fe® adl I(aq)

(@) Ag" de Cu(s)

(1) Fe®(aq) 921 Br(aq)

(&)  Ag(s) 71 Fe®*(aq)

(¥) Bry(aq) T Fe**

frafafed & @ yds o fagq-stoees @ U sl o A FdEt—

(%) foeR seisis & Wg AgNO, 1 Sefty faere

(@) wifeTm seiaRie o Mo AgNO, &1 Sieid feerm

(M) ifeT™ seEEe % W H,S0, %1 aq faerm

(%) e TeidIe % @Y CuCl, 1 Sl faeesm

frfafaa angsti i 3ok oavl o faoa § 8 foxams 1 e o6 %9 | fafee—
Al, Cu, Fe, Mg da1 Zn

e fU U AFE Soiaeie faval o STHIR W TgeTl i 3! dgdl STI=s &Hdl o %H o
ferfem—

K*/K=-2.93V, Ag*/Ag = 0.80V,

Hg?"/Hg = 0.79V

Mg2+/Mg =-2.37V, Cr3*/Cr =-0.74V

39 el det i Tafa wifs, food frfafea sifafwan e 8-

Zn(s) + 2Ag*(aq) > Zn**(aq) + 2Ag(s)

e IdrEy foh—

(F) I H oS HO AR 772

(@) ¥t o fagaum & e w872

() W Soieeie W BM arel sifafwand = 22
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ELE

T Usheh o 14T oh 9% 370 —

e i AqHANSRA qM TR
STU[ST T SATpTaAl hl THA Heh;
e ST T AL ! fafa=
R ¥ forg weh;

a7 AT 1 SITRTOT T TR,

IO FT JUPAC USfd o 3TER

Hifireh] 1 19 < TohA qe 39 A 6

YR W 37kt Gl fora gen;

hrafTer sTfafsmeanet i fsranfafy i
- s

FrafTe AT F G qe
sifaframiiea W seer-fawers =
YT hi ST HT Fohl;

o illa

FTefeh AR oF TR 1 Te=H
54,
iﬁ j\ﬁ \.T;F E EF)Q[ ? -
Eﬁﬁ ﬂ e \;
stk ARl o ToTcHeh fargeroo o
gfafad TamEer Afafwaet =i fag

W;

FTETTR ATR] o AR Toveryo]
4 wfmfag fagidal =1 a9 e

Taheh 8

11085CHI2

FHTETeh AT : S MUY fagia qen dehdich

ORGANIC CHEMISTRY: SOME BASIC PRINCIPLES & TECHNIQUES

e TR B AT H R A T St e 3
‘Sf@e™’ (Catenation) F8d &1 39 HRUI T8 1= KT TRATIS
% WY GeEdASE Y oAl g1 UE ST e, SH—gEee,
AT, E2ISH, T, BIEhRE T SelloHl oh WA o T
off Gegiseh e S €1 39 YR oh ARl T STeA @A
IR h1 Tk STl YT o SAarid fohan i €, S8 whrelfien e
FEd €| 39 The § FP MURA fagiq den fawevor-qe-eh
gfwferd &, S hrafen ATl o fager aen o s ugH & fog
AEvTF
8.1 H¥HMHMA Y&ATdAT
Jedt W Sad i ST W o fo st Aifite st € gheh
faia Sfeet o1 €, QAT ger orel Stefierd Tgagactis
3 (SLTAT,) a1 WA, S AR o, HEuel e @ o STevdsh
Aifireh A €| s AT wUSl, U, g, TSehl, ganed
a7fE aarelt o B €1 37 AT S ST o A Fw Hewqul &7 7
FTfeh TWEA 1 faH 1e 200 9 QAT /1 G 1780
SIS A U1l den Siqell ¥ W Frefae Al v @it
w9 ferfea srehTelfen AlfTen] o st farsieT e SRy &Y faa
off| Tfifewr a=ten afSifere = gfaaid e fof ‘Sawfr’ (Vital
force) e AfTHT o FmAi0r o forg SR €, </ o 1828 H
Th. R 3 FHrEe AfTh IR H GIATU TR ATH
sif | @ fFan, 99 9 uwen e fag = =)

NH,CNO — ™ F R, N1 CONH,
STHIEH e e

Fies (T 1845) g Ufdfess st den wefadie (& 1856)
TR HEH o e HYQWU o GRuTHEEY 9l T T e
TR 1 STRTeTR Eidl 9 G | Hyatd fan s gehdr 21
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HeGarSTeh 3TeeA o Soai-eh fagid o fasm™
A e THEA 1 A w9 f

8.2 ThIEA ohl aqHAISIehdl :
SRTe+Teh el ekl 3TThRTaAT
8.2.1 hIeer AIfTeRl ehi STTeRfa=l

anfodeh GLEAT it Hifctsh STTLRUNS T A HTe 6
AR % T EER SR T T s §
TEreh a1 8| Galsehdl fagia Ue nfoash Geem =i
AT Theh-4 W TAA gk &1 M9 I8 off 9ra € &
e 1 FHASTRA TN $Heh §RI FEHaSIh 3Te -
Wﬁs@mﬁ?ﬂmﬂ%sﬁ?paﬁwéﬁ
HH (Hybridisation) o SR T THSAT ST Fehdl
1 TR 7 AR B fF WO (CH,), TF (C,H,)
qAT WS (C,H,) o FHM U 1 SMHA hl
Wmﬁmﬁﬁﬂmzsﬁ,spzﬁmspw
HeTeh! shi WerEdl ¥ T fha S Hehal 2

Gt fordll Aifier o emey oieng qen sieY
Tt (SAEy-gHed) w1 gHIfed Il Bl sp Hehiid
Fek | s U1 AfF H F HRUN TG AIfTh oF THY
Bl B oM sp HWehid whereh g i ey sps
HHhfa sersh ) Ffa sey i o7ven e fHahe
den oifieh gmeda elal B sp? hia herh
sp A1 sp? Thild Hefh o UeAadl gl 21 o
T T o STEY 1 oAdE adl ed—qH o
et Bt &1 HHor kT gReRd e @t faga
FUMHSAT ! G HLal 21 e W e gl
FHeh hl s TR g1 T IHeh! Toeq FTocHehdal H
gfg e St B1 o7d: sp Hehfid hereh (o s-wapfa
50% ®) sp? A1 sp? Hehfld hefehl shi 3TUer i
g Rk eid §1 Henfid hefeh! et ardferd fareg
SRUTCHehdl 1 GHIE hTeeh ARl o wifqen aen
@t Tof W ot gedr #, Rt Sui ST ushent
o feran T 21

8.1.2 1 IS oh FB ATTAIUT

n () oey o fmvr § § fepead wEmRt o
p FEHT H FHFIR STfafe=ma Tqfed aed stfaeame
% foTT Tavash 81 37d: CH,= CH, 317 § 9+t T

wreE fagm

T B qd | B Il 39 U] % YAH Hled W
IR p- Hhefoh HMIGR ael 370 o dd oh @eed
214 §1 T% CH, &I W o T § M W p- ey
o afferehan Sifdeared o aen S et €1 thed:
(C=C) STeH-1a fgatree o I’ AR ¥ gfaafea
B Sl B ¢ SEY hl SoioR SAYISY TSI
THIET o qel o S TE < TEd el 81 WH:
n STE TgAE g AR § g Wik Sy STt
FAA 7| TS M AFTHHR! ok foTy seiaeiql
A H IUCT HIl

IETEAUT 8.1
frfafed sei § @ y&w § fhaic aa «
e &2

H
|
(%) H-C=C-C=CH-CH,

(@) CH,= C=CH CH,

&

(#) 6C-C:4;6C-H: 6; 1 C=C:[; tC=C:2
(@) 6 C-C:3;6C-H: 6; 1 C = C;2

3ATE{UT 8.2

frefafaa Aifent & g w1 1 o
ST 1 22

(F) CHLCL (@) (CH,),CO, () CH,CN,
(¥) HCONH,, (¥) CH, CH=CHCN

&

(h) sp3, (@) sp3, spz, (M) sp3, sp,

(F) sp’, (F) sp°, sp’, sp’. sp

IETEIUT 8.3

frrferfad ARl o e 1 Heptor ayewen T
s Y SRl = 22

(%) H,C=0, (") CH,F, (1) HC=N
&

(®) sp” Hofl@ wreq, wivia goad,
(@) sp® Wik HTeHA, IqoFaHE, (1) sp°
Hehitd e, Y|
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FETF WA : FO AURYD fagid qon qwieh

8.3 hralf-Teh ATTTeh kT

qieATdeh AT
8.3.1 YUl Wud q«AT ATSL-I@T
TS G
FTefTh AfTRI oh GEAAS A foad & ag
fafert &1 e o fafeal oga-gwem stern fag-ge,
NIl 3TEY Gl (Dash structure), T9fd G
(Condensed structure) M 37&Y W G %I
o @l (—) GN FARA-IH HEHASTh A H
TIRT 39 T WA H1 ST el 1 ST oM
At SAFRA R T =R G hisd eid &1 Tehed
sTeY, fgeTay qen feTey ol wEe: TR Y @n
(—), foerg Y@ (=) den Frery @ (=) gm0 < M
ST 1 e g (SR— SRS, SIS, e,
oA M) W U THTRT ST HT T
faget (..) gru <t san €, W seft-shedt tEn e
Tt eI 81 e WA (C,H), TF (C,H,), T
(C,H,) T HeFATA (CH, OH) o | il hl
ferfefiad yomelt grr Frrefud feran s 81 U weerTeEes
frequ =t ‘T’f HEAHS ' (Complete struc-
ture formula) kgl STl %I
H H

] i\ s
H—(ll—(ll—H /CZC\
H H H H
TYq Tl

H H

H—C=C—H H— #— O—H @ H— %—O—H
H H
TR R:DEIG]
1 A Dl FS A R TGS STE
%I FIRT AT Toh T § S THH B i HSH
T forgeR 3! T&A1 Hl kI H YR Y, e
foha ST Wehal 21 37 W A ki T T
?ﬁ’ (Condenstructural formula) Fed 21 o1;
TYH, Tl TURA qe ATl ol 39 YR forar s
Hehel B—
CH,CH, H,C=CH, HC=CH CH,0H
T LOIE] TS

DRI
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T4 YR, CH,CH,CH,CH,CH,CH,CH,CH, %
R off TEfa ®9 CH, (CH,), CH, g1 Y=i¥a feren
S Hehdl Bl W SR WA aH o fau weEfew
WA= A aEet w1 frefud w6 2q shad st
1 3TN foha| 39 STEE-@T WLeee ¥ (bond-
line structural) ¥ &4 q BRGNS ‘?ITHTUJ,C%ﬁ ED|
Tl o i, sfe weH-shTe s w1 oAl
(fSm-Sim) Y@nedt gry g9 Sar ©1 sheret StferdisT,
FARIA, B Tefs wATyst i foxie &9 9 fomn
s 21 fe W feord @ Afad (—cH,) wE
Fdl T (S a%k frdlt forarcres @qe g & et
T B A W@d 39 e WS & 3f
F €, S TR WaASERar ® gl e ok fog
YT TESISH U STEME Bid 81 Si&—
() 3-HAfoceiiae &1 fafafea &9 o swier S

ekl B
(%) CH,CH,CHCH,CH,CH,CH,CH,
e

o areft tard
Aferet Tge <@t €

(i) 3—sHeeA Wl <9 o fafv= ader :
(%) CH,CH BrCH,CH,

W) CH, _CH,
P,

Br

(M YN
Br

<h1a ARl o iY@ Gl 1 39 YRR 9T S
kel &

WARVARR S

TIEFATHIIA

2024-25



260

3qT&UT 8.4

frafafes wafta g i ol S g §
]%f[-‘@-q_

(%) CH,CH,COCH,CH,

(¥) CH,CH=CH(CH,),CH,

T

H H O H H

\ | | \ \
(¥) —-c—C—C—C —C—H

I .
H H H H

H H H{QL ,H H

| B\’
(§) —Cc—C=C—C—C—C—C_H
| I I S B

H H H H H H

IETEIT 8.5
frefefaa Afrht 1 g9 gufa &9 &
fafen qen s stey-YEn g of ifs—
(%) HOCH, CH,CH,CH (CH,) CH

(CH,) CH,

OH

(@) |

N=C —CH —C=N
&
ECIERIRSER

2024-25

WA o
(%) HO(CH,), CHCH, CH(CH,),
(@) HOCHI(CN),
e @ g

(%) HO

OH

w I

NC CN
ITETT 8.6
frreifafad s Ya-gs % fowia &9 §
F1E qT TESSH Afed ol TATLST 1 <9d
T fafen-

@ NN
(T[) %/Y
OH
(=) > <
A
HHHH
N/ \/
C—C
H>C/ \C<H/CH3
(®) HT\ / CZH
CcC—C CHs
VANV
HHHH
HHHHHHHH
I T R O I B
(@) H—C—C—C—C—C—C—C—C—H
I ) O I
HHHHHH H
H H H
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H,C CH,
\ /

(=) H—C—C—H
/ \

H.C CH,

8.3.2 hIsifer ArfiteRl oAt Frfadt o=

FIS W FEH AR o Ffad 3D) g3 §
TgfaEl 1w frar St 21 Sreoned et g
1 fafadt G & <@ & forg S den 2w 9w g
HT ST foHa S @1 39 G H 39 O 39 e
1 Wil &, S S o a9 <3k 1 SR gad
S S 3 faria feem W, srerfe wei & R 9 AR
ey Rl Sl §1 BTN o dd W fRd oMY whi
TIER W@l (—) gR YR foman smar @1 fo=1 8.1 o
HIF 1o 1 Fafa g <wiian w2
= @
H (37eY 2% 9 1)

ferT 8.1 CH, & aw o 39 97 ¥59i7

8.4 ThIaT<oh AITehl eRT <FTehTUT
S S A A wE T G aed 5
T & HRUI 3= GLEIRT o STHR W iihd el
YT Bl T 2| ek AMehl i A IR W gE
GHR efigpd fohar T B

STHA Te@n foe
sf@ren i (1)
FHEtE AT
i A G e e
EiE] ?i’rfw (I
I |
EEIHESED wilfes AR
itk I
[ [ I
IiHEE Ad=iHEE  fares
dqfier i

fifiten

HHAH A o AR
FrataEirs A (IFHER)
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Ifuaeh Aise
et oTusT o fafadt sepfa enfvae Ateen &t
TEEal | ell-wifd gHeht W1 "end! @1 @ehEl Ao
e A1 g oF o 3 Hied 9ok W 3Ueisd g
B T qF YRR o MUk Aiedl 1 STE
foman ST 8~ (1) e, @1 < Hied, (2)
et o feeh, @19 i oIR we) 2ied a1 (3) w9
firferT, stuiq T T died| HHds Aled 1]
¥ St e ) S $1 T T T
S| I8 Hied 3T0] o T[S oF SR i TG
F Y A T YEd <9 ¢ St 9o few
Hied H a7 T WEV-SHI ki S9AT S 2
et T HI <G ¥, R fesh e i @i
21 g SUET (W C=C) & <M o fou fek
o T W T yge 1 S 21 S -fwfer Aew
H Yk THTY] 1 SATUTEh SR YR fehanm S
2, S S aietaed B W eneifa g 21 3
Hied | oey &l 9T W §) g o1 § g
AT gRI R MU SFAA hi WS el @1 e
isel & sfaRem s HisE & U FER

it 1 STAM o S Hehell 21
&
*\ ‘\k
Y
ThHdeh Hisd Jid T Rew Afed

g feferm Arsa

farT 8.2




262

I 3TeIehid 31aT faga @ difiehs
=7 ARt w1 UfertRfesr (ai <ifer) «ff et ST
2, T witen =1 wifa sj@en 9 ed € Se-
CH,CH,
A

CH,

CH;— C —OH
uHifew e

II Sehid O1 &€ @l TaT gt AR
() Uferarstoter difien

Uferarsiach (Uferthfesh wshia) AR B Hreq T
JEH Th FHAA (Homocyclic) Tl T 2l

v o)

ES1EETG11 Lok I | 1| = S < | 1| s

FHefi-wedt g | HET AN ok STAEA 3T

WA g faoH=eh e oo a8 SIREewH
TH YR ok AIfiTeh] i Toh I

L

o
STRTESIRA
3 uferthfess AfTerl o guH 2 o T
Y B
(@) Wiifeew =drfien
wWifes Aifier T faeiy yeRr o Gifies €, TS
fawa # o7 The 9 H famR 9 seHEd S T

wreE fagm

S dUl o Hefud weid AR (dfsee)
wftafer 21 tforasfee A % qam ks
iRl i aerd o faom qeATo] B Wehd B U Aifireht
#1 ‘foueE GOEfes AR’ wel S 2l
1T o FB I A T
dfraise dddfew  Fifirw

NH,
EESiE| e T
sref~gize Fifis

)

|
@)

CiLIE]
foaya=rsria WiHfes  Fifies

ek ARl i femarcrer THel o SR R I
syforai (Honologous series) q a’ﬁ%'_cl IERIBSINI %I
8.4.1 TehaTcHeh WHE o1 Uehidicdsh TUE
ot whrelf-eh AifiTeR 1 hralq et ¥ [T AT =1
TRATET T G, S HTeiTeh ARl § sifyenarores
@A oI o foe STRerE B €, TeRareTen wgE
Bl ummw (Functional Group) hgedldl %I
SN - BEGiFel e (- OH) Ufcsene wie
(- CHO) ®maifodfeish 3T-HHg (- COOH) 2if<|

8.4.2 WSy sifurat

FTefTer AfTRl & T Fan T goft, fomd
fafere forarere g <, e Aol s 81 6ok
T ol TS (Homologous) aﬁﬁ%l?ﬁfﬁﬁ'ﬂ Soft
o U=l ! Teh WH g3 g SERT feman S wehan
1 TU% FHAN TR o ST | HeA - CH, 3T
1 ST BT T1 BTk AMThi ki w2 Teidra Sforat
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gl T 9 $w F-Uoohd, Uesh, Uohred, Ufehal
2SS, Ueohicl, Ueshel, UoohHM, Ueoh-igsh o7,
THH 3ot

Tg off gua ® for fedh A & 1 = eifre
U 1eren - yeRmaicrss (foramers) w9g @,
I Sgfeharas AfTh I5H 3 2

8.5 ShIa(-Teh AMTehl okl ATHAG T

FETF WEE Al FER AR | Hatid 7
I T UEIH o AU ARl o AHR Bl T

gogafera fafy fawfaa =1 T €, 59 smgdu,
(IUPAC Internatinal Union of Pure And

Applied Chemistry) fafe1 &ed gl =9 geAarEerd
THiH qUME! § ARl o H hl SHH! G W
Tegdfud feman o 8, fE99 9gq =1 G Ao st
i o 8 o SMHR T SEHT GLEH ST T Toh|

ARANTH. T5fd ¥ qd Feifh AR H
| 3ok Efd Aran fohdt T o STHR W T S
o 3TN fafesw o7 o1 W IWeh fagq wal
o 9T 9 @ SRoT & T 21 are =i | qe e
At TRA HT A HifEE e’ g T 7, it
=it o foq wfeq V5 i’ (Formica) 2 qe
TH IR B ¥ ®G (trivial) AU HHH (Com-
mon) T HEA &1 TG 0 | ft pw ARl
= A e S §) st - g 9 i g
FHe oF Tk ol €9 C,, T8 (FT) H M
BCCARE =Ry Elfzﬁ'fl'*f’ (Buckminster fullerene) Td@T 7,
FifeRn THT 31'@1%[ ST W (Geodesic Domes)
Y foadt-Sodt 21 9fag TRt aegfiedt e
TR Fok (R. Buckminster fuller) 7 3% @l 9

263

T o P AfTRl & dew F SR am
Afere o S1ere Wfed ed €1 3@ FHROr ot TR
YT A WAl 9IS 8 Sl &1 FS HIefTh
ikt o G A FRON 8.1 | fTu T €

8.5.1 STE. I UL.T.Hl, ATHRITT

ot reifrer AifiTe w1 Yorafter 9m < & faw g
TESHET a1 3TY Je forarets Wl &t TeeH
FH! et g1 e fET T 3R Wi ey

ST BIESIhTe oF A § ST Jaerd, dei
AT S ol HIH hich arEdideh AR 1 AW
W feha1 ST Tehdl 1 Sheel e qell BTESISH o
AfiTeh  ‘GTgSIeRre’ Hedd &1 hisH-shied Thel
AT BIZSIhTe ol ‘HJ eIgeehle’ shed 2| U8
ATkt T TSdTE Soft oF GeAdfeerd I[UPAC A8 i
QWI (alkane) Fed %I EREI tﬁ T ufe’
(dfem : faafea, tfefet, srfq w0 framier) em
SHJW TEShEA H &H W HHA TH HEA-hEA
fgamaer =1 femey e 2|

IERIRIED
¥ ~>[OH|

|CH,— CH — CH,— CH— CH— CH, |
[ [
|
Nitell IERI:ED R

e
8.5.2 Ucehwl hf ITUPAC THUG(A

Welt JEAI EESIHEA : B 3R A 5
afafe 9w Afehl & @ el Joear-g=T W
aenfia #, feh gverer™ o ‘T4’ (ane) 91 THE qd

URUT 8.1 FD HE(R ARl oF WA AT €F T

it T AW it | AW
CH, HeH CHCI, FANHTH
H,CCH,CH,CH, n—=ge CH,COOH uHifew s
(H,0), CH CH, HEHHA C.H, CEiEl

(H,0),C [REIICEER] C,H,OCH, ISR
H,CCH,CH,0H n—9ifiel Tehielel C,H.NH, Ufef

HCHO FHfceeES C,H,COCH, THIH A
(H,0), CO THIeH CH,OCH,CH, Tfore Afere ger
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SJ@ell § IUfeed shied TR i S | 9fira foan
ST 81 o HWaw Hiell Y@t gEgeheH & IUPAC
T greft 8.2 W fKu T ¥ 3w Gl § Ky 7y TeekHl
% T HANA Ha= & HeA shad CH, T8 Hl W
%I ?}lﬂﬁﬂ Tt oGSl (Homologues) %I

|IOT 8.2
A CH, TR CHye
TIH C,Hq it CgHyg
CSHS :ﬁ-ﬁ-‘_—[ C9H20
E’E_’[ C,Hy LR CioHy
4= CsHy, TSR CooHsn
EE CeHy, aéﬁ%—r CsoHeo

i JEEATIa geSehie

wWiEd 4@l (Branced Chain) q Yok Aifreni o
TS TRATS 1 B AT ek o FGA Tk Al
FE FHTEAl o Y T @l &1 A B K- @
(vmETd) ‘Ufeshet THE’ FHEel 21 Sl

(%)  CH,—~CH—CH,—CH,
|
CH,
(@) CH,—CH—CH,—CH—CH,
| |
CH,CH, CH,
T Aifieh w1 9H T o fou Ufewrd guE H

9 Gefer T o ®9 § Sk Ueohd o A oh 1Y W
FT 2 &1 HIW SRS o Hied U Th EEGH
Y] g W Ufeehel HYE WK Bl ¢1 39 R CH,
¥ -CH, o<l &1 81 38 ‘Afore wg’ e S ¢
Ufehel T 1 W W i o foT dafed teehd

WRUT 8.3 FB Ufehel TUE

L Ufewet-HE
Yoot 1| . |Ufeher g
STUTEA qH SRRRIE <hl AH
CHa ufyd  [-CHs AT
C2Hse T -CH2CHs YT
CsHs wiftet -CH2CH2CH3s LIRS
CsHio | =gfed  |-CH2CH2CHoCHs A
CioH22 | 2fse  |-CH2(CH2)sCHs ECT

wreE fagm

o M 9 UA (ane) & (3A) (yl) g forenfya &
gl P Ufesha Tel o I FRoft 8.3 # &y MU €|

T Ufcshal el o W o ®9 ¥ o fae s
&1 - At 1 Me, T =i Et, Wiel &1 Pr el
=Ifeet &1 Bu fored 21 Ufesher T il o gt 2,
St e fe@rn T 71w snfed gwgt o fafire
g -9 B 2| 3N Ffeet aqel o 1 fgdiasw
(sec)-=Hfea, sTgdEdfeat qan gk ( tert)-<feet &
—CH,C(CH,), &= o fau ‘fsiufea @z’ ™
1 T e S 2

CH3—(|IH— CH,—CH,—CH— CH,—CH—CH,—
| |
CH, CH, CH,
S IR sec-Ffea 3TEE Hfed
CH, CH,
| |
CH,- C - CH,- C - CH, -
| |
CH, CH,
tert-fea fafuf=a

yfEd JEEAT Ueehl Rl ATHRIUT

&0 wifgd §@e ol Yook =gt gem | fged €
Ik A ok T frefated ©-

1. HeYYH 31U] H Ir€qq hied e &1 =44 fopan
ST @1 erwfafed s3eeor (1) § i Sf@en §
EOGE] %I PE W"j’@w (Parent Chain) %I
G 11 9 Yaf¥T S el 1 =9 Tal e €,
Fiifer TaH ok S & HrE

1 2 3 4 5 6 7 8 9

CH;-CH-CH,~CH; CHz CH -CH,~CH,~CH,

CH, CH; CH,

I

1 2 3 4 5 6
CH,-CH-CH,~CHz CHs CH -CH,-CH,~CH;,

|
CH, CH;CH,

7 8
II

2. 5% Ueehd i T8 oh T S9& J@er &
SHTe YA T S foha STl © A1 BIEgISH
TN & Gfaeenfid wE o Ufehd 99U R
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HROT IMREd BHaTel hie THTY] oh €I 1 Ial
TR S 21 HHHA 39 BR Y YRH FW T,
o9 wnfEd e et w aEaE 3w el
37d: ITYH ISR H HHIGRA a8 § 5 3T M
wfeq (e 2 SR 6 R IM@), 7 fr <€ 9 o
3R (e IfEd hrae AR i 4 SR 8 Hew
o) |

1 2 3 456 7 8 9
c—(lz—C—C—C—(I:—c—c—c
c-C
9 87 6 5 4 3 2 1
C—IC—C—C—C—?—0—0—C
C c-C
. T Uehd oF A9 § Wl o €9 H Ufohal Gl

o AT qefer o &9 W G hid @ AR giaeerdt
e e ) St wen gu avh ) fae
Ufesha-wal o A i SIS JUHIeT o HH H
faen s 21 ord: SUgw Adifrw &1 AM
6-Tfore-2 - AR B (28 <1 I 91 98
 for Woe o Hen o e W@l (Hyphen )
e Uit 3R A i | fierent feran s 21)
AR W Y Afere wEE wfaerdt v w, @
IThT WISt o WeA YeufoRtd () oRTEl Sl 2l
TAM Yfqeemdt 9l o 919 @l 3 A faeet
3 yeer, 8- =R (2 & faw), T (3 F
ferw), 221 (4 & faw), a1 (5 = ferm), e
(6 = fow) onfE vge % 8, Wq T ferad
T gfaeerdt Tel o A 1 TS FOMHT ok
w0 ¥ forad € frfatad saeeor g femi
T FH T

CH, cH CH, CH

| ’ | ’

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

CH,
2, 4-SEHIeU=A 2, 2, 4-TEHfYeTY=A

H,C H,C CH,

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

CH,
3-TUfA-4, 4-SEUfUTREA

265

5. fz <yt w1 R g @, @ s
U F A H Yl AT &R hl oY h
fean Sirar 21 e fr=fafed aifies w1 @& ™
3-ufa-o-afuastiaes 8, 7 & 6-uiom-
3-Hfe Rl
1 2 3 4 5 6 7 8

CH,— CH,—CH—CH,—CH,—CH—CH, —CH,

CH,CH, CH,
6. wIf@d Ufeshel T *1 AW STgH frEE I
TR 9 e feman S Wehdl €, W wfEd et
T hTa T, S SR @ 9 |fed g €,
%! 39 ISR K qWE Gl 1 & Sl 2
4 53 52 51>
CHS—?H—CHZ—?H—
CH, CH,
1, 3-SEHfeefee
T i SEel Tqe o A9 i S § fora
STl €1 wfeendt Guel o ®¢ AW GviE-®E o
foraa 99 3413@' (iso) 3T el (neo) ‘Jﬁﬂ“ﬁ'aﬁ‘
T Ufehet T oF AW ST 9RT WA S0 &1 0¥
fgditrer (sec-) T o=k (tert-) Yaer=i ol Tt
tfeher THE o T T AN T W S@n SEe
R 311 Heiferd gdoral 1 STan g Lo, ugfa
o ot fopan S 2, oifers a9t ok, S dk 3 R 3
yfEd = 8f| sgufaeentua Aifrni o frfataa femi
1 T AR W
o i gUM WM &I T @A @, @ A ued
SJEenstl aTell §Ee w1 FF HEN AL
® @l oh WIF °h 9% HHIRT 39 BR ¥ 3RH
FE =y, foe ®R 9 gfawendt gy e

CIEHZCH3

10 9 8 7 6 5
CH3—CH2—CH2—CH2—CH2—(|3H-CHZ—CH—CHZ—CH3
4

1 2 3 4
CH,
3
CH3-(|3-CH3
CH,CH,
2 1
39 AfIF BT AT 5—(2—TITgfeT) -3, 3—

SEAfTE ST ¢,

T foF 5—(2,2—<EAYaHeeT)— 3—TUfaagad
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CH(CHy,),
1 2 3 4 5 6 7 8 9 10
CH,~CH,~CH,~CH-CH-CH,~CH,~CH,~CH,~CH,
|
CH,-CH -CH,~CH,
5-sec-FfeeT-4- ST ShT

1 2 3 4 5 6 7 8 9
CH,-CH,~CH,~CHz CH-CH,~CH,~CH,~CH;

5-(2, 2-SrEHfEFIfeT) -7

wehta Aifieh : Thoreskhia Ggw A w1 AW
Hafd faga—sJ@et Teeh o AW o YRY H ' aEa’
TefeT TR U 3 €1 AfE aed-erend suferd
&, @ Swda feml 1 uer g9 S §) F9 Tw

AifirRl o W A= feu MU E-
1-Afe-3-wifuer g
TSI SOTHTET
HH T 3R

3-Tfoe-1, 1-SEAfedETRTET
(1-tfora-3, 3-eSEafueEEFaRadT Tod §)

31Ul 8.7

FS BEGIHTeH! ob [UPAC A a2 GT=AY el
9 T | HRUMED Jdqet fF wed § fRu T
T S -

(R) CH3—(|3H—CH2—CH2—CH—CH —CH,—CH,

| |
CH, CH, CH,

2,5, 6, TR
[3, 4, 7-2EATISTRA Tod ]

wreE fagm

(@) CH,-CH; CH-CH; CH-CH,-CH,

(|2H2CH3 |CH3
3-Trye-5-afeem e
[ 5-Tfere-3-aferere@d Terd 8]

&

(F) 2,5, 6 YA 3% 3, 5, 7 I 3TUaq
2 B

(@) wieendt w9e qed fef § €1 g9 <o o
FHHT SU B Y ARY HW ¢, 99 SR 9
FUHICAT A W UEe 3T el WS Rl I b
e

8.5.3 TohaTeeh WHE W o hISieh
ArfiTeRl aht TG

ferdt shrelfien ifiTeh o TRATY] STera WA 1 T,
fSrrer R 9 Aiftes fafere Tamafe sifuafwmaricr
PR CREEG] % “ferarcaen FITES” (Functional Group)
FEAd B HIH fwRAAE Hedrel AifTE TEE
sifafepand 3 € S<@nd- CH,0H, CH,CH,0H
qM (CH,),CHOH 37 w3t % ~OH foFarems §ve €,
fSoer &R0 9 9t difeqw o1g o W Aftafhan
FToh TESNH G w 8| A oge 1 suftfa
o HROT e ARl P FAMER fafa= ot o
afia foran ST Gehal B1 FD foacasw GYE Sk
qefer 3R el qU1 F Hleieh ARl o M,
o 3 suftera €, TRoft 8.4 & fu M €

ey 3ufeerd foRarcds @8 1 T89M o
STt €, difer et Ter o1 5o Bl Weh| fenarcen
e 1 fefa <o o fou feian Sf@eT 1wl
U BR ¥ & ¢, Al 39 e a8 fhars a9
dfed € 1 AaH ok el GRo 8.4 § fRu T
T 1 SUAN hich AlfiTeh 1 8 W T T
S

TEfoparcas Tge o ARl W ST 9 T
forareTs T 1 & forarers aqg AH forn < €
3R W MR W AT w1 9z sar 21 s
el R ITAM Hh 99 gU TRaeTR SEEl R
faeerdt & &9 ¥ W fTon S €1 7o e T
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FEeh WA : FD AURYA fH51d qe1 ahtch

ARt 8.4 FB feraTereh WE qem el ARt o i

Arfites T ot feramerer g IUPAC IUPAC ISR
i WD HHE AT T
e - : S
CHs(CH2)2CHs
TR >C=C< - - Fe-1-81
CH2=CHCH2CH3
o = - Ll - 13T
CH=CCH2CHz3s
G|t X Bl -39 TARE 1-
(X=F,Cl,Br,]) CHs(CHz)2CH2Br
Ueehigial -OH EElER = —31te FRA-2-30A
CH3CH2CHOHCHj3
[MIGET 3@ -CHO wﬁa _'Qa‘
Ecic| CH3(CH2)2CHO
FIH >C=0 ey o i} —2-3
CH3CH2COCH3
TReTEed -C=N BSIREl TReTeed YT AEeRd
CH3CH2CH2CH2CN
DN -R-O-R- TeehTaRdt - TS
CH3CH2>0OCH2CH3s
EIEIESINED -COOH TSR -3fgh oA | SRS o
3T CH3(CH2)2CO2H
EIElESNES -COO~ = —3e Hifeay R
SRR CH3(CH2)2CO2 Na*
TR -COOR TehHhEiTa [ —37E faerge gAEE
H,CCH COOCH 5
T -COX EEaE iR -3 TR | FAE FiNEs
(X=F,CLBr,]) CH3(CH2)2COCl
iy -NHo, T Sl 2-FHIA
>NH,>N- CH3CHNH2CH2CHz3
THEE -CONH: , Tz —RU
-CONHR, CHs(CHz2)2CONH2
-CONR2
e Rt -NO» EIEC _ | -ATEgieeA
CH3(CH2)3NO2
eI 3 -SO,H Hewh! Tehier 3 | il Fewiten e

CH,SO,H
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1 T WAfRal & MER W R S} 99
fepereeh Tl o1 SIedl 3 WeifHendl W 39 Weh &—
~COOH, -SO,H, ~COOR (R = ¥feshel ), ~COCl,
~CONH,-CN, -HC = 0, >C = 0, -OH, -NH,, >C =
C<, -C=C-

R, C, H.—, &S (F, CL, Br, I), NO,, Teshiasil
(OR) 3Tf< 1 gHIN Yfawerdt Yeierd & &9 § fomn
I 21 3Td: Al fRe Aifier o Uosklefal 3R wia)
FHE—TMl B, A 39 BEgeiteeh’ AW € fae
ST, Ak SEgial T8 i 3TUE hiel THE ol
= Wieifirehdl e 2

3SEME-HO CH, (CH,), CH, CO CH, %1 -TH
7- TRSRIRCA-2-3TF 8T, 7 foh 2-3TeiRe- 73|
7dl YR Br CH, CH = CH, %1 ®&! 7M™ 3-SHIGY
-1-8 %, 9 & 1-dmg 22—

IS T & YR o oA TRl Hi §E Th
T fusw &1, 9 STR e <@ % fau swgE
e, 815, 2 3 avl-eTqer % e foran < 2|
TE H i-37ger o o qa Yook w1 o T ferad
g 3IEned-CH,(OH) CH,(OH) &1 ™ TeH-1,2
TRl ®, WY T 4 Afuen fgemay a1 ey gH
W ek T F' W T R S 21 SR-CH,, =
CH - CH = CH, &I 99 =21 -1, 3~ & T

ISR 8.8
frefafaa JfirR (i-iv) & IUPAC =T fafen—
1 2 3 4 5 6 7 8
(i) CHsCH,~CH-CH,-CH,~CH -CH,~CH,
|
OH CH,

&

TR/ (OH) fohamedss WM BM o &R
3T 3ifa g

el et | 3118 H1ed €1 3Td: T eggishra
TR B

OH SHTa--H&1 3 W 8| Teh 31 gfceenmdt Afere
U HEH -6 W 2l oFd: AfTH w1 AW
6-AforaAsiae —3- 31 2l
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R IR CRIE
R
(i) CH,-CH;C-CHyC-CH,
6 5 43 21
&'A
fRaTc® g HIEM (> C = 0) 8H o &R
S (A B q FIS-HHE BH o R
‘TR’ e UIE HN HiG FHEI Hl
feafqal 2 R 4 & o g@en # 6 w1
TRATY] B o RO Gl Yook 29 B 37d: HEt
T FRA-2, 4- TSN T

0
|

(iii) CH;~C-CH; CH; CH;-COOH
6 5 4 3 2 1

'

Ty | foparersh gUE (W1 qen sEie) €,
S8 hisie-wE §ed fhars Tqe 21 of:
el J@ell § ST ‘3Teh | 3T TR SJEe
%1 ShHleh 39 e § AR B, SEH-COOH
fparas: auE € FEA-gEn 5 W fen #ie
1 s’ T T St 21 <efag @, faes
oo T ®, § 6 He WA §1 hed:
$ch ol SESIhlEA 1 AH ‘FA’ R oT:
T 1 A 5-SHFEREAEE A B

(ivyv CH=C-CH=CH-CH=CH,
6 5 4 3 2 1

&'

T o W98 C=C FHEF | T 3 R T,
SEfh c=C FgE-fefd weA-gem 5 W 2l
Sqch ToTq heT: STgeA qef ‘' 3TeA’ 3Ter U
FHT FEqT @l | 6 w1 €1 TTAT TR T
TESIhTEA BT | 3d: A Bod-1, 3-SR
53 B

30T 8.9

frefafed 1 gwEa fafan—

(i) 2-FARGR,

(i) Ye-4-33-2-37d

(iii) 3-"TEAEFARHA,
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(iv) TSR -2- 31 ~1- 3

(v) 6-eTEgrRiRea

&

() A T e ¢ R efam Sfoen | 6 FEa
] €1 fRarne T sl s fefd 2 @l
&1d: Iifeh 1 "= CH, CH, CH, CH, CH
(C) CH, 21

(i) 92 9 T ? fF gl SEgehEA § 5 e
AT T el B qen ‘S’ HH 5 C=C<
q1 —OH feharcas: e o @idsh ¢, Sl HA: 4
den 2 feufeal w suftem €1 om: Aifies =
AT CH, = CH CH,, CH (OH) CH, T

(iii) EFARF @ T ¢ foF vHeeiy oo™
¥ c—c Sufterd ®, fodent i =1 ()
TR B Yderd 3-71ge 98 3| e © T
feofd 3 W M T 1 o AfTw HT HE=A
11 81 fgeier erfer-ier feharcmsh wg ©, S
NO, g fehars Tqe 7, safau fgsd &1
NO, Tqe ¥ aifush werfferar < Sl 2|

NO,
3 3

4 2 2

5 1 1
6

I
(iv) 1-¥ifet gfira shear € for 1 a6 feafq e
1 C W &1 —OH 31{dld fehareas a9 1 o:
Cc=C &Y T THHI ThIa BFf| T FHR
AfiTeh T T (11) B—

s¥e

v) ‘T’ ﬁ e 7 fo vﬁﬁﬁﬁ T UfeeeEe
&, ST 7 ehie THTgeti skt e Bl ¢ 6-ereie’
Ig <uiar ® for feafd 6 ®- OH 99 21 °m:
AifiTeh 1 GTcAS o Frefefaa 8-

CH, CH (OH) CH,, CH, CH, CH, CHO =TsH
@Al o FHHHT H-CHO T8 h1 e TLH]
fAfed g 2
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8.5.4 W= U= oht TTHUG(T

TUPAC USfd H SI=siiv SJed— ol 19 T i o folg
Yfcedt Fg 1 A Yoo o €9 § ‘S0’ TR 9
7d famd €, |y STk ARl o F¢ AW (SN wISH
¥ fag M ¥) ot wTH vl €

CH, OMe NH,

Aferer =7 Hefleda=itT  QHI
(eeFET) (Treier) (Tt

sipsel

%srﬁiwﬁéﬁﬁ?@qﬁsrﬁlwﬁq@ﬁ
feerfoal wemeti g <wld St €1 w39
TR fFa S ® f wfoeerdt o @ feofaat
1 aH G el - 39 Aifie (@) %1 AW 1,
3-CSEsEEE B, 7 f6 1, 5-SEamE|

Br Br Br
1 1 1
5 Br ) )
3 3
Br 4
Br

(%)
1, 2-STESHE~ 1, 3-SIEEHE~1T 1, 4-SEsEia=iT

AHTHTOT 1 ®G Tgid W 1,2-; 1,3- 3R 1, 4-
feafqai 1 wwer: sfiel (o), W (m) dAW W (p)
Tefer =l gRT ot g ST €1 8Ta: 1, 3- SESHEE
H1 AH Tl SEsEE ot ® (‘%' %1 g &g
m®) 3R SEAHeI o o THEEEl (F) 1, 2-
T (1) 1, 4- S i HAI’: A (o) e
W (p) SEAHE=TT HB|

T Qaarl &1 SYANT T3 qe Sgufaeemdt st
o RO § el fepa sar @1 wiaeenfu ot feorfat
fetag e o 77 @1 9o #%d g S S 2l
Fd-Ff I Fo= ok TG TH B oA AT
forn St 21
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270 WA o

qel A ok wferd #1 Refd F Wen 1w 21 (afweerd o w9 § a4l w1 S
Y T TR FAFT B € 6 9 AR B qen ¢ - 1 @y w9 § phforan o )1
freram e fael| gfazenfaai & A 7Usht Sotamen
%0 H forg W €1 6ok o ISR A Gy S @ B IETETTT 8.10

Cl Frfafed & GEms 3o fafan—
o N/©iNO (%) o-uferemifara,
’ ’ (@) p- "=

1-FRI-2, 4-STEEela-iT

(7 & 4—#(”/7(;;11(; 3BT E:; i,—éf:uagls—i_q@"_ e,lﬁtﬂ_zlsi_li Aé '
’ &'
NHZ
Cl OMe
X
2-FARI- 1 -TfeT-4-Tre2ia=iT C,Hy
(7 T 4-A1e-5-FaRATEIE~17) NO,
OMe NH, (q;) (-@)
1 Cl 1 2 CH,
Br NO,
4 3 F
CH, e, W @
2-FARF-4-HRITTHGIT  4-TfIeT-2-AfeeTgHeT o C,H,
o (m (=)
6 2
SN 8.6 HHTIAIAAT
CH, < T Y efesk Aifien (fSeh 1o 9aE B €,
3, 4-SEERAE A forg o1 = T ¥) ‘HuEEE’ #Ean © SR T

w1 e chqqifi\qﬂmc*-l%ﬂ%‘{wﬂﬁﬁg qfiere &1 gHEEEd (isomerism) Fad 21 fafa=
A ¥ A A B Y 7 WA e & w0 § WK hl HHEREd i 39 difeen § gwe w e

REIERERI]

LS THEIdd Tafoq gumEzEd

sJ@e Teerfa [ERIRCARLTS HeATe el S PEINID]
THEIEA TS g TS THEIEd
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P

CH,— C—CH,

CH

3

Hremd=
(2, 2-SEHAYYT)

8.6.1 WIHATHS: HHTAIIAT

iR, feh SToe 99H B €, fohg d=m (Srafq

ATV T STU] o I TWER ST &F T %H)
=1 et 8, 3% HCaIcH THEEal § afia fema
ST ?1 faf= YR Rl GTEAIHAS HEEdl
SerERuEfEd vl FET faan S W@ e
() ST THIEIAAT ¢ FHE STUEH TG 9 hreH
g At 1 A < W Afrek AT e gaEEe
T 71 39 URERA ¢ J@ell GHEEEdr Hed
g1 SeTme- C H,, % Frefafad 9 e
THETE B
CH,

CH,-CHCH,CH,
U=
(2-HforeTee)

CH,CH,CH,CH,CH,

CH,
o=
(2,2 SEHTIAYT)

(i) Teerfa-wurageer ; 3k wreEEal | i afeerdt
WA N TR 1 Teerfa-fr=ar o wwon g
q 3= ‘frufa-gueea’ qor 3@ ufteeT =
‘fearfa-gHaz@adl’ (Position Isomerism) wed
g1 3ereTme-C H0 g ¥ fefafed
‘fearfg-gurea’ tehleied §9d9 B

OH

|
CH,CH,CH,OH CH,-CH-CH,
o -1- AT Joq -2- AT

271

(i) TeRoTeTeR Mg wWEEEdr : A [ A F F
stferer AfiTeRt o STUrgS UM @, Wy fRarEs
g -1 81, @ 8 geaafes =i - fharees
e gHEEE’ Fed € IR gg uitse s
e gaEIadl’ (Functional group isomerism)
FEA Tl IR F fAu- C,HO ST
ffofiaa Ufesees den w1 Y& wid 8-

0] H

| |
CH,-C-CH, CH,~CH,- C=0
EIEEIE| EIEE]

(iv) weaTagaar : foarcns wqE 9 ot fa=
Ufehed @A oF HNU TS HHETA I
gidt &1 sarewonef - C,H,,0 HeArEFE
Heferfoed  (CH,-O-C,H,) 3Tk uafaiues
(C, H,-0-C, H,) T=I¥ &< 2

8.6.2 Tafaw wHmawaar

Ffeam wwremE o wdiftes €, 5o g e ot

o ST 1 A 1 A WAl 8, WY 3Ap TS §

TS sreEn wuEl i e fefet = wd #)

Tg faftte y&R &1 wHegaa ‘afon gHegear’

(Stereoisomerism) HEATdr %I S@ SRR ) T

YerT9lta HHTe™Ear o aifigpd feman S 21

fonelt sreien SIfufsran § wEfe o1 (S fohanenes’
ff weam 2) Tl sfaq sfweds o stfufwen
ek Tecl Tk A1 Afueh Hezed! SR 3d | TH Aq
arfysh Sag < @1

Toh A= Af9fRan i 39 &9 A wsi¥| foma
Sl B—

SATH AR
CaEIRCc | SAHHE > [HeFEd | — 3R
(fFamm) d
IY-3TR

T TEY § hTed i MY HLtaren * siafhass
faER’ (substrate) 3R IO * sifufraes eifirerte’
(reagent) Sealdl 21 A% T sifufsraes (i)
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U e | e w1 YR w B, @ I = fond
ff qlich @ o w1 Tkar 21 39 feafa § g ey
‘foRaTaR’ FHEd 2

TH stfafsran ® |1 e WES YRl U
FTE IR TH T WA o o TegANE e
TR TH AAT 3Me ol @1 femer arfaferem o
TIERHI ol HeleH, TEg-Tage iR ateg-fmior
% WU i TR qAT ST T & U HT
faga SMeTdl 3R g oTea 34 rfirfeRan
o Terarfater (Mechanism) HgeATar %‘I forarfafy
1 eI 9 ARt ki fewmareiiear w1 gagH | qen
Tl sl FATeR] o GIATOT hi ERET TR HH
A gerar foerd 2

freafafea sl 9 3 stfaforanel 9 wafua
SRS 1 S T T 2|

8.7.1 WETAISeh Mo okt Tage=

TeHIS 3TEY i fogeH (cleavage) T YRR T G
2 (i) foom erasAd fagem den (i) TSR fagem
Tameraae-t fagem o fagferd gH ot stey
o <Al Selee S feRell Teh TRATY] W Tl S €,
S ifyyerie | eTeEfya 9l
TowH3TTTe o qvE T TA] W TS a
ST 2T € 3R e 1 Ui etk Ud %W 9 %1
TF THIH! I T 0N Sl B 3T SN
fom sToeefi-fagem @ *CH, de Br- Wiw @il 2|

+ -
H,C —/}'Sr —> H.,C +Br

erafi wiels, foed #ee W T=F B g,
‘FIEUAEA e € (39 Tedd ‘hreitEn e’
TN S 1) | *CH, 3P 1 ‘Hie e rRE’ stee
‘Ufore sprEitEm MEA’ Hed B e e o
Y Sfyd FEd TS H G oh MR W
SHTSeEHAT i R, fgdiaes qen g o st
fFa <1 Wehdl 81 HEEEEA % FT SR B
CH,CH, (T¥d eFEA-TH Fftsd HeEeErE),
(CH,), CH osaiwifad edrm (& fadtars
FTEARA) T (CH,),C (SIfeet AT qaee
FHIEEATIA ) | AR STATH ST qen foramfia
Thielis 1 e e o WY eTeitud Ueshd

wreE fagm

TE eI o Tife H ROt gee iR st
gN gfg ® €, forwer fawa o emg wm 8.7.5 @ik
8.7.9 W STTH HT| HEUAET b LI 1 HH

T9 YR @~ CH, <CH, CH, <(CH,), CH<(CH,),C
T HEEAEA 1 ARG e E Fudel el €,
ST oMl e i HeRto-3Taee sp? Bl 2
I CH, § e o q (sp?) Wi hefh BIsger
% 1s FHehl o Y ifqenfud e C(sp?) —-H (1s)
g aTey oG §1 STEHRA hieH e 39 ad ob
e el §1 T i gore e e (e 8.3()) |
RPN

5 '”';’;n o

"lx/::l'H

S’

H

fera 8.3 () Af¥eT FretemArETT 1 snHfa
fawg erqerest fagem @t wiefis fafia =
Tt &, foed A F T o I T
BT T SRS e ¥ aYefd Z 9qe fo
TR W fod gk el ®, 99 Afee SomE

[H3C’ :} Il %I

CH,—Z —> H,C: + z+

Ul ey, e e T SEOTEY il €, iR
(Carbanion) Fgddt 21 e HHA: spSE?I?ﬁH
B © A1 SUHhT Shfa fohd wqvhehd Bt @
(fet 8.3(@)) wrawomeA off swemd iR frareie
wireiiat erel €1 Tt shreifen stfafmand, fo femmra
e g ®, ST ten foaum gatg sieEn ye
sAfafsrad e B

forT 8.3 (@ HiUS HEERUEA (carbanion) &1 3TEhfd
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wuEe fagem | weviSa 9 &1 TH-TH
T 39 ST AT W A Sl €, S AR
T et e €1 31 : FHEe fage o seiee[ g
o M T T & el o1 Heer Bl 81 Th SoieeH
%Wﬁﬂﬁ—?ﬂﬁ?ﬁ'{(w, fish hook) gNI
Toid &1 39 fomeM o holtewy SeE TRl
(TRET] e THE) St €, TR qo gk (free
radicals) &4 8| HEUAEA Td HIeSROTEA &1 Hifa
I qas o sifafwamia g 81 o gugsed
fagem = feam M E-

I~~~ qu T g . .
R—X —— R + X

Ufehel Ho Hoiohl ol Tieitheh, fgdiaen steren

ek | afieha feran ST Gehar 21 Ufeshd Tord otk
Tefieh ¥ JoAtaeh i 3R d@1 W Ufeshal HoAsh hl
Tenforee el B

CH, < CH,CH,< CH(CH,), < C(CH,),

guiel foasem §R eF delt S sAfafmad ged
Horeh a1 GHYET A e Afafwand wewrdt

8.7.2 Toramam® wa atfuerten

YT et ATt w1 eifafwanst § s e
| S0 TF AR | 9 o § | T Gese
g € fF uw efawdes w1 fREeR o g &
sifehHen T ST STU) F=Ia: 98 379] fSieeht e
T 3T T € FRATHR Hgam € SN T 0]
Afehtier HEd €| S HTaT-hre S o € al
IR wa eifete &1 ==F foe ar feen s
2 ol Tg sraelifera fore o1 @ #10] W AR & 2
SETeTuT

CH,= CH,+ Br,—— CH,Br - CH, Br

framear srfusdes IR
CH,

© + CH,Cl —— © + HCl

IERICEENE R cec IARE IAR

st fRamaR o fopamefial fog T omehyTT &itd
g1 fopamsfict T o10] 1 Soiagi= o 19Td el &

273

(T T foRamelicl Toret) e Fehdl €1 Seeeomed
AU § Iufeerd YUl seie st A1 fordt foapa =
a1 Aafs AR HueR TftelisT Setae ot
Bl € 37 &l TN SRl Shid B | AR TR
TiSisT o Solael i 31919 B df 98 fohamyR 3] o
Y AT W HT KA 7 S Sela[l ki SAufd H
Tkl Bl S § gy & o selael

T SR g1
T T Y HTH Al ARt A’ 4
1 AT (Nucleophile, Nu:) (37 ﬂ]r?L fiyer @ioH
arel) hEeldl ®, qe sifufsmar ‘et stfafeman’
e €1 T I O ael ARt i SerRiTeTel
(Electrophile, E*), 31fq ‘Seided =M@ aman’ A
TR ed € 3R atfafshan ‘ seteemnt srfafeman’
FHEard 2l

sy i S TR & seei
g T TAITHHI SHHOT HL1 &1 TH b FRaTeen]
o SolaRMEHT (AR W oh%) T Selae R STRHTT
Il B 3F: S A 3Ha o horerey Ter
fRaaR 9 3o T W Hdl @1 ARG o
TR 1 AR TSRl T Gded g% d gRl
et fepan Sl 21 eTggiEe (OH ), UEs 3o
(NC) T HTER0MEH (R,C:) TR Wi & o
IR B T 3 (S¥- H,0:,R N, R,0: &7f)
off TRl S T 1 Suftefd o RO AR
1 i T I &1 SRR o SR e
(CH,) 3R #meife T8 (> C = 0) a1 ekt
TAEE (R, C-X, X = TS W) a1t IS 377
Giwferd B heeHE 1 hie chael T B o
N SARA-= Bl © qe AT o SelagiH-gm
TET Y Gehell 2| Ufeshet TAEE T shia STE el
o BT ST -ohg, & el ¢, FSEw st
STHHT T Gkl 2l

33Igul 8.11

frfafea ofust o weqdrst ey o faud
queret fogem 9 Gfsra qegedl &1 oo 9%
TR I GerEd § YR i)

2024-25



274

(%) CH, - SCH,,

(@) CH, - CN,

() CH,-Cu

b /' + _

(%) CH, — SCH, —> CH,; + SCH,
ar —

(@) CH, ﬁCN —> CH; + CN
= +

(M (‘){PD—Cu —> CH; + Cu

IETEIT 8.12
FHROT T Hid gU FATArEad il AfHehIR qe

SRR § aifiehd hifelu—

HS",BF,,C,H,0",(CH,), N,

C1,CH,C=0,H,N :,NO,

A

et : HS™,C,H,O", (CH,),N :, H,N;
= TVl T U e I €, S seR e
SN UM T <1 Gahd B

FOERIWTR : BF,,Cl',CH,C=0, NO,: TR
SRl 1 shadl W& ©, TR HRUT A

TR | SeEe I TeT HL WHd 2
ITEIT 8.13

frefefea o sesirrt shs i sifs)
CH, CH = O, CH,CN Td CH,I

&

ANIfehd hTa TARIRET % €, Fifh 3fe
gadl o HRU AR ARMH AR Sq— &l
ST B

CH, CH=0,H,CC=N T H, C-I

8.7.3 Rk ITATRATIN W Tt
"o

e Afafemanet o WvFﬁ T Gde™ (Movement)

g gU IR (Curved Anows) §RT AT ST Fehdl 2l

wreE fagm

srfaferan ® soigeil o YAGARUl o HRU g ame
e TRl shi 98 ST 81 ot g i feufa
H ufted 1 fe@m & fau @R 3§ soeeqgm 9
AR g1 7, S arfaferen o 5@ feafa 9 geem &Y
@l 8| W&l 98 T GHferd el Sl §, 98l a1 3id
Bl B

AR o T 30 YR B 8-
1) LYY s vy xomEy § Freeadt sy
feafqa W

(ii)g_<_>_y_ n 3EY § feheadl 9]
™=

(iii) —@<—>—Y= ] ¥ feheadt oey
fearfa o
T Soiaed o ddc il 31E-39 R (Single
Barbed Half Headed) ‘f1 g ' 511 S91ia STl 2l
IR —BEEFEE ¥ TN 9w BN H 3R
FAN-UYT o foered & g2 IR 1 ST ek
SR o WY i 39 YhR SUMAT ST Hehdl 28—

(¥

HO: + CH,~ Br:—> CH,OH + :Br:

Ca—fal—>CH3+Cl

8.7.4 WgEAISH 3TMaeN W TG
fatemua & w9

FEeR AU | Soiae 1 foRads a1 @ TE] |
YIford ol STerer 1ere Ufqeedt T SA¥a U
AHAUHH w1 Sufterfd § & " @
forslt o1o] # forelt wReTY] Sreran Hfoeemdt ¥ o g9
Y ORI 1 TAMIA e § TRl yaurd 3=
FHT 81 YR 99 (Inductive effect) T& AR
T4 (Resonance effect) EW%WW
& ISR B SAfueptish 1 suftefd o fere erop
IO STRATT SeraR-UHTe I BH YAUTd-geE off
FEd &1 TH TR ok T TR T TelaieRy
g9’ wEd 21 g9 frefafed @el W 3 soeed
TR T ST |
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8.7.5 TUIfUTeh UHTA

1 forpa-—RumersRal o & TS & Hem fAfid
eIt M€y H Soiaeiq STaqH &9 ¥ gewifed g
& Solae T 9 TR ROl oh TRATY]
3R 3tferer Bia1 81 3H R0 UeEASh ey g 8l
ST B | TS el o SHROT et S0t o faf=
AR FHE S Bld B S —dARuEH
(CH,CH,Cl) § C-Cl 9% ¥t 8| S Yo ok
FHROT FEA hHAH—1 T SRR oFEE (59 q
FEARM TR SifT USRI (5) I B S 2| SRR
e i <9 o o 5 (Swn) fog g # B
MY o Sorae-fatemu W & fau dR (o) &
ST fewar S €, S o6 ¥ 5 Wkl IR eTg@
g 1

55" 5 5

CH

3
1

2

FHEA—1 37T ST¥Th &FET oh RO 99 o
C-C 3TeY o SoldeHl ol 379t IR STeh{Td &
Al B Heleaey Hhe-2 T o 9 eAEe (66°)
Iq=1 B W Bl C-1 W o ermae & qer o 85
TUeTehd Y YA S 1 T W=l W, C-C1 1
YTl o HROT U1 ok Y § ad Scq- &l W 2
Y o o &Y o HRU A 6- AEY o Yo
BH 1 Yfshan WfUTeR UE (Inductive Effect) et
21 7€ YHE S ok yEe qe ot S €, eAfer see
1 & 9GH o WU-WY T€ GG HH Bl Sl @
AR 7 el & A oI g =l S €1 Wi
g9E 61 HaY Gfaeerdt ¥ dftd e A o
SR USH i e 7Y TR TR {HA T & hi
Ao ¥ B1 TH ATIAl o MR W ity i
%1333!3’—[ o gy Sﬁﬁlej:f—a:l'ﬁ?ﬁ (Electron-with-
drawing) a1 SOFRSIA] HHE oh &9 H aifichd fohal
ST B BeAle A $9 I UHE, SE-Hge
(-NO,), |&Fl (-CN), el (~COOH), T
(-COOR) U (-OAr) SiaH-2Thdl Tqe %,
vafe tfewa wqE, SW- Afya (CH,), o
(-CH,~CH,) 3Tf% S =d-w9e &
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AT 8.14

o gl § HIA-T e St e 82

(%) H,C-H, H,C-Br

(@) H,C-NH,, H,C-OH

(A1) H,C-OH, H,C-SH

&'

(%) H,C-Br, #ifh H 1 37uaN Br 3iferh
oot 21

(@) c-0,
(1) c-0

IETEATT 8,15

CH,~CH,~CH,-Br & g 3Te® # ygaar <iad
B2

'

SU-S 3 wedt ®, S9-99 Wi g9
ot o Il St €1 SAfeT T 3 T Feirs
Y o HE Yadl 9ad HH S|

8.7.6 TG -HTSAT

T 3 FHrafaeh Afeh €, faHT Faer shad Tk
59 HIEAT o g TS WS < Tkl ¢ SUhT Th
I A Bl THIAX C-C qM C=C g
S i ohid WLl 9ok fafdte Uil &1 =men
#H o foae gafa @ 2l

ITF Equ & STER, o9 H Thd C-C
qeqm C=C Tgatsieii oF FHRo1 I for aeer Al et
=Mfeq, wfeh JANTcHss fAaRor & 98 war =en &
a9 § WHE C - C §HM Y oa 139pm €, S
THd C-C WY (154pm) 3R fgem&s (C = C) 1
Hqeddl A 21 3Td: Sl 1 GTEAT ST GO
B YRR TRl i S Wehdll s @i fAefated
I T I 99H Sel-SiEAel g/ UeiE fear

Tohdl 2l
6 6
1 5 1 5
<>
2 4 2 4
3 3
I 11
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3F: SR fAgid (The 4) o STER s
FI A& GEAT SIS A ° 9 TR TR
A 5 BH YU Y W URRM A8 # Hehdl
A&t AR T T8 & G (1 991 1) 1 Heht
(Hybrid) ﬁ?ﬁ%,ﬁ%‘w—ﬂ;{?ﬁﬁ’ (Resonance
Structures) #gd 2l W—WTU:‘ & R UECTS]
HEAT AT ANET hIAATeAr |oFT ) Shiedi+eh 8l
Y gRdfaeh GTEAT T Aidiae 3Tehel Tal ot
Tt E1 A A TWIRIE-IUE & IR W
At W B AET wiet g

IS 1 Teh 31T S0 ESmeH o fHerd §,
58 < om dEmst (19 1) 57 WRRE fw S
Gehal 81 31 HCERT # & WK @ N-O 7Y &

+/ O +(O_
CH—NZ CH, —N
I II

WY IE A & T I N-O 3smelsh ot
waEal 9§, (ST N-O Uehel 1Tsiel 99T N=O
Tgateir ot wezrerdt € )1 31d: TEINEA @t adtas
HTEFAT S SHIehel ®UE 1 S I ol TS Hehd &

Sfosh 310 (STTAR THL) i il (ohdl off
SHAIRe WA | FH BT 71 SRk WA qe
=[AqH S FTAR-HEA Rl el o FAA H
* SR - TRiTR T e’ (Resonance Stabilisation
Energy) @1 ‘3TTE ol ed 1 AR G
ot eifees BiM, 3ot € eifask TR i =
A Sl arelt aeaedl o fag TR fave &9 §
oo €l

SR -HEeT i forea ww ffataa et
1 UIer TR S B -

() STR-gwEel § e w1 feafd aom w@d 2
(i) TS TLEeT H STYfaq soael s T JHH

T 2l

STAR-TEN | a8 Headl Afes Trlt gt
, fore erferen wRES 2T B €1 SEH TR 9]
STl o I (TRGISH WA FI Sigeht, forad
| TR B ©) | Toradia STael i ekl A el

wreE fagm

21 A e Iaw €, df ik fagdeRel o
BT T T e A% 7, 9 eaferk ferpaerd
X W A1 © qe 3ifush STEYl FER Bl 2

34leul 8.16

CH,COO™ s 3TRE-H=A ford 3iR oo i
SN Tl w1 Eee <eMd|

B

HogUH A fa@sy Sugad TS W
ST SoieeA defl Selaed bl Fdod ik

ERUIEN Y

(NO \(\O_
CH— cf(..\_<—> cH—c_ .
O U):
338Ul 8.17

CH, = CH - CHO T 3T{IR-H=ATT ford qen
faf= erAR-damet & omifars Tenfae i
T
&'A
:0: :('):_
CH,= CH—(“:—H < (+:H2— CH=(|:—H
I I
:0O:F
<>:CH,— CH=(|)—H
I
e ¢ 1> 11> 11
I: Haifee Tl 2, Fbifh g% HEa qen
RIS T 3Tk Y01 ¢ T Hie iR SRS
W fauli a1 g T 2
II : SRUTERT 3Af¥eh SROTfagdl TRHIY] TR a2l el
sifere eRfaRE WA W R
Il : a9 T @, #ife eFew sifas
FUfagd! WA W Sufted ®, ek eI

eI T TR FUMERT IUfed T
3IETEIUT 8,18

fefafiad ST (1 92 1) CH, COOCH,, &1
arEdfesh WA W g e AMEE A TEl
Eacil ¥
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26|'2
—&—CH,<—> CH,— C=0—CH,

II

CH,—

— +o_¢:|

&

A HeEeT w1 fae FrEE @l g, wifw
T foradia STTeeN oh1 GerereRtul 2| SEeh St e
GCEAT 1 6 R 1 e7eesh ol e 2

8.7.7 ATAE-UHTA

T n-3TE i = fhan Stean n-<Y U 9Hg
TRHTY] T UL WehToh! SeiarziA I o ofie T
fordT o HROT T H IO Yol i STAR-J9E’
(Resonance Effect) <hal SITdl %I g JHI9 ﬂ'@ﬁﬂ i
G Bl €1 & Yeh oh 3TAIE S7efa Wi G
B 2, I8 ‘R 9@’ SA¥an ‘M 9HE’ el S el
(i) &ATHSR ATAE-UHE (+ R 99T )

T8 yua | soiee foawendw wyfma sty H dfud
WA T2 Wit §E W U el 81 T Selag-fere
o RO ] ¥ Frerfaal S=u goia[ T 5 el
St &1 Ufela § 39 Y9 1 39 YRR g9 Sl 8-
<_\NH NH

&5-&-&

(ii) ROTHSR JTAE-THT (-R T9H)

€ YUIE a9 WS il §, S Soigeid o faeeri
TfAd o0 | aftd 9] steren Ufaeemdt ¥g i
R 2l B SIeRoned g2 | 39 gelagi- fagem
ﬁwwmw%—

O‘O 007,0‘07,0

@%ﬁ@@

+R 31dl —R AR fazems gare g@iiHare
AT e yaeerd-wge ffated 8-
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+R :- ¥, OH, OR, OCOR, NH,, NHR,
NR,, NHCOR

-R :- COOH, -CHO, >C = 0, -CN, -NO,

Tt faga @en steran =g Mo o tewiad
Tha R fgemddl =t Suftefa w1 ‘wgfma fem’
FEd T A g SR R s9id 21 1, 3-
SRS, UfFel, el 3Nt 3k e &
Q@I e | - Sﬁﬁ?j’*l foeenfqd (Delocalised) |
S ® q e S et 8

8.7.8 TGN UWTH (E WS )

I Ueh SR T | ohelel SThHURI AR Reh! ht

Iuferfa © =g uwE agetey (fgerey stemn fremey)

et TR ARt § efia g ?1 3 guE o

AT HIATS SATHRSE T T o HRUN I

Y dfed AT § Tk HeHiSId o Seiged I 1 gui

foenmo giar @1 erfufsren w1 uRfy @ spmoERR

AfTHTE H T2 & I YA YA & e 2 T E

SN S0 ST €, STaifeh gieri o G i o di

(V) BN YR feRan ST @1 Toed: § YRR W

TOFREN g9 B -

() oFTTR THERIET YTE (+ E UNE): 39
e H ag3Ta o n-Soigel ohl LI 39
WA W B €, fod e iR
dferd eiar 21 SereToned-

+
>C =pcv< +H ——> >C—CZ
H
iR

(i) RUTHE TARBA-UAE (-E U9 ): 3
S H Ig-3TEY o n-Feiael hl T 39
WA W B €, fod e iy
Sferd e BT 21 SHeRT ST U8 T

- + -
>C =f'é')< + CN — )CIJ—C<
TR
CN
IR ERED
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Sa WU Ul SeeRmd 9d TH-3EL o
ool feement § @ e €, 99 el Y9 Yo
B 2
8.7.9 STfauIa=
AT Tk W R S TR R e
foRelt oega ferm oF T 9 Hie difed Uoshd 958
o C-H 3@ 31al TSN p hefeh dlel T h
o a1 AR 81 S ?1 Ufeshd W9 o
C-H, 389 & o Sode fehead! sTEga e stea
STHREWING p el oF WY A WIFH (Partial
Conjugation]i’?ﬁﬁ%l AfTHHT Tk T g9 2

SAfTHGT i THeH o forg &d CHaéHZ(Eﬁ’Jﬂ
¥REF) HT IR o 2, T eEfe| weh W
T o ¢ Feh 21 AA THE *1 TH C-H 3T&
o nwherw o qcl & W@ ¥ e o €, faeh
RO C-H 3TEY o S o« hefsh o foeariiga
8 9 €, éwf—dsrm () o < = 2l

pS‘H \

H- CB

+ -7
4—7*‘5"—[ e
2p h&h

fora 8.4 (%) Tfrer oA 4 SifaqqraT oIl #&ish STRE

T YhR o Afqeadd 9 sweeEEE w1 wnfad
93 S 8, e fhead] o HEY UFEE o

foreerierTn & wRrd i 2
+

A
H—clt—(|:+<—> H—clézcl:
H H H H

H H H H

+ | | | |

<> H (|::(|:<—>H C—Cll

H H Ht 1

HHMITA YA e 9 §9% Ufosha el
FI HEA dg W Al == foman stfere gt

LGIPEERIE]
2, Foraer Rl sheeArE %1 T 9ga ¢ fafv=

FEYARM o TR o1 %9 6 THN o—
CH,
I+ + + +
CH,— C >(CH,),CH> CH,CH,> CH,
|
CH,

T aa Ufehadd=i o «ftf sifaugm dva
Bl Tosh Al ¥ ifadgraa gR1 saiael o1 fagemianon
79 fo=1 (8.4 @) ® i w2

\\‘
C \

.....C_M

fora 8.4 (@) g o sifaqqmT &1 e fa7

ATTGTTH G I GHEH & hE alieh 21 ST
Y U doh § AR o HRI C-H &Y | 1R
SARIRROT BT HAT T 2

H H H
He C— C=CoHeos
IL
H H H
He C=C— C—Heos
-
H H H
H é:é—é—H<—>
I_|I _
H H H
H—C:(ll—(ll—H<—>
I_|I _
sAfagre eeeRfad SR off wedr 2
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3qEYUT 8,19

(CH,),C". CH, CH, ¥ 3Tda1 afersh Terft =i
T IR "CH, 1 Tfae =Am i 82

&'

(CH,),C" ® I (C-H) ¢ 89 & ®Ru Sqd
SIREITEA == e 1 W0 CH, CH, &1
qe | w1 eI = ¥ 'CH, H fd p
&k C - H 364 o 7 o doad 8 o SRl
TG WY AN el R Tehd €1 3T CH,

o affaegre &l e 2
8.7.10 hIS+Teh JTTWTSHATE 31T Sah!
Terarfatear

e AffRaTsT =1 F=fafaa am | aifiea fwa
S Tl —

@) ufaermE sifafsmand
(i) FehoH A ATS sAfafmaTd
(iif) foetram ifufewand
(iv) gAfSmE stffsamd
3T 39 Affshaneti o IR o 39 J&ih o Theh-9 T9
FHa 12 9 e
8.8 ehISIeh AlTehl oF ITeA
=t fafeat

foret Wﬁfm" g § sy (Extraction) 31dl
TANTINET § HYCITU o YT hleifeh AT T Sier
(Purification) 3TERIh B %I M o foq EREN]
fafa= fafemi o1 =A@ Aifies &) gepfa aun saw
Sufeer TIfgal o STER S 2

vNed o fore e fefafea fafuer soam
RSIERS il
(i) U (Sublimation)
(i) foreee™ (Crystallisation)
(iii) 3THdA (Distillation)
(iv) faust frepo (Differential Extraction) d1
(v) aofer@d (ShIHSThT, Chromotography )

279

3{dq: AR 1 Toish el FaLish I Hich
ITHT ISl T S kT Sl &1 Ao g5 ARt
F1 TR A FELHR gers, efq dev eiar 2l
G & Sg w EH fafvEl fafam gER %
Fufered du SeRiHe! dohes] T a8

8.8.1 Hedura+

o gd | i © for o S el A e W fa
To e | oA, o ¥ qefad g S 81 I
fagia W snefid Ter deie o Hedura’ wed Bl
THRT SUAN SHedura i 1 TR fags A
(S edur TE #) | 9ok % H e ¢

8.8.2 Ter=em

I 3 Hrefeh gl o e i 9 WY faf 2
g fafy wmefes ifier qen ewifs &1 e swge
o § ekt facraarstt ® ffed iR w enemia
Bt €1 STYL5 AR i fopedt T foaemas o Hierd 2,
e <ifier @ a9 W eeq-fae (Sparingly
Soluble) BTl €, Wq ST qq R FI< qGT § o8
[l Sl &1 Aeq9=q faers = i gan Fifsd i € fo
98 THT |JW (Saturate) 31 WU faeE &I 3
FH R s w5 oo g s 7, fo e gm
TR, FR ofd ¢l fER (9 s9) ¥ g ®9 9
agfgal den s 1 3fcd AT @ I ?1 Al
Aifirer fepet wor foremaes o sreafeen faet qen foeh
311 foetas o ored faoia el 2, a9 freed sfaa
el H 3 etk w1 fagor et fmer s )
wferfad s SEd (Achrated Charcoal)aﬁ e Idl
T A erfgar faprelt w21 Aifer qen srgfgar
i focaast § %9 3R TH & WM H IR-9R
fpeer g g Ak i fohan s 21

8.8.3 33THAT

39 Hew@qul fafy i w9 (i) araeiia (Volatile)
zal i sraraRiel gfedl TE (i) TH Fal, s
AR § T SR T, T oIk R Gahd 21 fo
FALFIH! aret g9 = a9 W aifead e € ATt s
3 FH T U 5l 1 ST Tk HT o
FARIGH (FerlF 334K) 3R Uhielq (sl
457K) ! oTHed fafy R T § gere, Y Hehd
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wreE fagm

frT 8.5 QIYRYT 3779a 91 &1 Ay H GEd F 59 & VFHR FAF q THT [FHA Sl Bl

g (fax 8.5)1 ga-fasmr =1 Wa 9 ool woies o
AHL TH FEUHIGES TRE FId 1 IaeH W H
S oTcl 59 1 a5 G8e! Sl | oo i el
I eIl ¥ GHd ek WK §d ! Ul H THH
o4 2| S=9 FaYHlH ol HeHk o g Wi H
T €1 ST T W I 59 h GO AT H THA FL
= 2
THTSH TS : & Sdi oF Fa2Hieh 8 qaie i 7 8H
T T H IR TRV FHAT §RI Gk, el A S
Gehdll UY gai & o g6t a9 T § 99 S99 § a0
-1 Hef+d & S S| T <90 § JAS ST 6
Tehiteh BT STANT feral ST €1 59 dehier | Tl e
IS TTEh o H@ H offl gU YISl hic & g fagor
T I H Yellled & © (F5 8.6, =8 281)1
ITIM FIUAIE ATl 59 o a9 AR FaeH i
o Fd o oS 1 o § UEel GElAd Bl 21 39
YHR FISI it H SW I3+ drel o | 3fres
il gerel @t AEN SAfueh Bl St g1 qerSi
HicH o T q TEad-TEad 9T o geId: Afus
aroqeitel 3Tee & 1@ Sl @1 fafi= feses d emen
& gureh Hiem o 8.7, g8 281  f@m M 2

S et SR I3l ared a2 = fiRd 59 o o=
e-fafma o faT 2 93 (Surface) ITE& HIar
21 Jueh hicH ¥ TEfHd 59 S ISt o SeA
AHT QA AIfTd € S 21 SH YRR ard H RH
FALH Tl a9 H1 AT Sl Wl @1 39 e h
HiF AFaT AU & IWd R FagHE o
e o G AT ShicH o I T gEd 1 FE
H Efd Bt 98 Ys %9 o ®9 H Wl § ThHA 9
o St 21 Shiteh 3TEe SUft o I SEer Telreh
% YN TG H ITAR FEHIh a1l K9 bl T @l
Sl 1 U HiHE oA qefl oo ol Hegitaeh
e (Theoretical Plate)%ﬁ 2| A &R W
ST & fAU kel wiel ol HieH Iqasd B
YOS 3TEEA 1 Teh dehlehl SYAM Uifera™
ST H e qd o fafe= g i guss kA o
IERIRS IR
=1 e W e 9% fafy 39 3@ & wWed &
U g 1 St @, ook Faerisr eifd == 2 @
YT S A9 FALAIR AT 3AY off FHH A9 W TTEfed
2 S 1 UH el % Y8 W @ HH Hloh Ik
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I

/N

farT 8.6

3

e
HicH

—\

TSI SHE (757 FF7 JUIST i a7 FHicH o I0Y d T8t T 8.7 faIfy= YR & gursit e

Tgedl &1 aeqvEIq Se Y HT ary qgedi gl

FALIH T a9 R I Wl g1 HiS o g9 3
Y R S €, TR ST a9 T 9@l <6 b
FHM Bl 21 S HH I ok felq Sl 49 e et
W9 T AT TR S € (9 8.8, 53 282) | WA
UM | g Y A6 (Spent Lye) ¥ il Jerek
T ok forq 38 fafy =1 s fopan s 21

OTY 3TTHEA : I8 qoheileh 39 Tg1e ok IMeA oh fag
WY 1 WAl €, S A9 orousiel €, Wy Sl o
STl Bf| 919 THe § SRS %4 ! Tk H TH
FT gU SAH 99 Yoifed i St 81 A9 qe areaeiiet
59 1 farsor HefTd Y T 1 formn ST #1 dereer
F9 T STel i GBI k19 R YOIk < i &1 9T
e  hTsifeh 5ol (p,) T ST (p,) b ST 7o
I ST TE (p) F HEE B W T4 Sl €,
&ﬂﬁp=p1+p2|%pl?ﬂﬂﬁp@av_q%,3ﬁ:§a
3T FFeHlh 1 oTde =R a9 W & anfaa @
ST B

T YhR o1 91 3T Afgerd ugred o1 fason
373K o 99 &4 1= 919 W & 39 S 21 9w

B aret ared 9o St o fAger 1 gueRRt i
TR 9 T Y od &1 e wi gw fafy o
e ¥ U Sia o fagor o § gurep fohan s
2 (faw 8.9, T3 282) |

8.8.4 Taust fremdur

7@ fafy ) Wemar ¥ S A & 36 Sl
foerm o 9 U9 St oo gu frefia feen
St &, Tores hreifen Afien w1 foeiaan siet &t 3rden
Afeer et 21 Seig foer@d qen wEits foerEes
sifageia eF =ifew, @fe 3 < wa s Teh, o
TN 19 GRT JIch TRl ST Heh | Teq=r ATk
foerm o 9 s foeme sl e gl X hich
IS AR o T fern s @1 fadd frendor ws
YRR Shiq B feran Sar €, S fot 8.10, 955 283
o gl T B et foaenees § Afien @i faeiEa
319 BH i <90 H 39 fafy o o 1 STt A3
T STETIHRA TS| $9 WM § Teh IRHd Toheh
IYAM §H A % o9 waa faewgor (Continous
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282 WA o

EIREERIER]
KA
Hfre

—\

forT 8.8 %9 3@ W 39a| [ /9 W 59 97 Fq91F H1 37987 75 19 W 31T oIl 8l

T

ferT 8.9 9 3ge 979 ATyt FTd ATHIHd Bl G ° GofId glar 81 a9 Fd F VFAHR FAH H THT Y
fera i 21
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Extraction) Fgd ¢| 39 d&% 4 & faamas &1

IFAN TR-AR B 2
foemees wa o
2 FHafTer AR
IENIRED
w™a
el T | Srie]

frepdor ¥ et TreRdUT o aenq

ferg 8.10  faust frspwor) sraeral &1 Jeasor factaar &
HR T NG ghar 21

8.8.5 dUl@T (ShIHSIIWT)

‘quicRae’ (SHTHSI®T) INEH T TH Fedd Hewyul
TRt ®, TS SwEm ARl w1 WA e o,
fordt frasmor o sto@ral 1 gerh YA qe AT i
YAl 1 St e o o foega w9 9 fepen wman 21
HIUSITT fafr &1 ST gdvew gedl § 9 SH
el T 9_1ef ol gUer i o fag fRan @ e
‘“SIHH!’ e ek 315 ‘i’ (Chroma) © o ®,
St 21ed € ‘1| 39 debeiteh | WY AR o
fagror =1 feer graen (Stationary Phase) T S IBNIIEG]
3 fean S ©1 feer wreren S st 5o 81 Gehdl
2| 3Hh JvE feer yeeen ® ¥ Sugs faemae,
foreTarent o fheoT s1eren 719 i -+ wenfed feman
S Bl T YRR L0 % Tagd HH9l: Th-TW °
Yok B S €1 T kel Weken w1 ‘Tfaefia
qreEen’ (Mobile Phase) Fed %I

siaiea fagidl o STUR W gufered &l fafa=
ot | enfiepa feran man ?1 W @ F-
(F) SARIIT-guieied (Adsorption Chromato-
graphy)
(@) faaur-oieia (Partition Chromatography)

283

(%) Irfugiuur-auiciEs : 98 39 fagia W eneia
? for Tt fafyre stfereioer (Adsorbent) W fafiy=
qifirer famt ool o erfereifid eid &) TremoE: tofa
e faferrt Sior erfursiioes & &9 ¥ ygs fre S €
TR green (SAfeemEer) W Tfaeiel yrawen yarted
T oF IUA THAT oF 31T R Waee W STer-37er
T T *W ¢ Fefafad 1 ywR #1 SuieRed-de-ich
g, St farde-srferivor fagia W enenfia 8-

(%) HicH-guierEd, eliq WH-aufar@d (Column
Chromatography)

(@) Ydell Wd duiei@d (Thin Layer Chromato -
graphy)

HIAH FUTAEH : 39 qehilsh § hid 1 Teh al Tedl
o stfersiioes (feer wreen) w1 @ 21 el & et
R R Qe ol et @ (Fast 8.11) 1 i o6 fagon
%l UG foeTeeh si =IAdH AT | Sicieh HhiaH oh
TR 9 | SAfrgnfa Y 3d € deuvEd T Suge
fererss (S 5a = sai 1 91 B ®) 1 wiem |
it wfa @ = w R w'd R S ©1 fafu=
AifiTeni o AT ST | o SR W 37T AT
71 quf gerERRoT &1 S §1 A st it
HH F IR AF WA G AT ® W T,
Srefer 37 AfTek wiem o fafa=1 fal o = e
S & (fest 8.11)1

IEGIE T —

At &1 g —>
(F+@+ ) R -

G+ T

kC|

aAfereies feew |
(TerER) T

T hl T

FicT HaEt et fagr & sEgar
& geFHI HT A= Reerfa

ferg 8.11
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Taett W qUie@H : Yaell Wd auierEd (fad R
HIHIUD!, ATAH.) ThH 3 ThR 1 AR
TuietE 1 3HH Teh SATURIeh i gdell Wd W g
o Tl T JUFHIT Bl &1 T TeheAlch | i i
ITYH ST Hi T R et (fafae sa =
TR T Taelt (SRS 0.2 mm 1) Ta el &
St €1 38 Uell T ShiHeHR! =i’ wed B 1 fago
o foerae &1 Sie- fog wie & T R § o
2 cm W A Bl W H E FF HAE dh
foetaes ° M T &% IR A Tl W 3d &1 o o
8.12 ()| THemers SQ-S9 we W M wgdl ¢,
ag-og fagor o steee ot faers o TY-9e wie
W M 9gd €, W AR HY Aol ok MR R
TR TG 1 IR T F9=1 eIt 1 39 FROT F gerep
g S & fafe= Afeel o 9 stfuiver
H=<A-TUlh (Retardation Factor), 3?94'T?L thIFf S
e fepran s ® (8.12 @) |

ST i % A
7 aur-tan ¥ faamrd swia @ S (y)

—

S’

el | L e ()

™~ | __— oo

foT 8.12 (%) o7 o) FIH2H%T 9 Haaum &7
farerfaa g

faT 8.12 (@) fasfaq HiEewE

wreE fagm

S ST B ) e B e
FfeTE o @ I Tohar 1 W TEE T W
YT § yfasra (Fluoresce) eS| iRt ok
forgetl ol e W TRETH YhTeT S = TR <@ S
Fhdl €| Th 3T qoheileh § SR § $o AEEH b
fopeeer Taet ot TR fogett w6 3@ < Hehar 1 S
T o €1 -l SugeR stfyehder o faera
e R fFgswar ot fagedl i <@ s 21 S
37l o fogetl i wie W feEfer famem fegsea
@ gl
Teraror SRS : feraror shinenieT e qen i
waEeneti & wem fAsor o ste@el o gad faedd
foraor W enenia B1 WIS dufeEd (Paper Chro-
matography) H%T Th 3I3&X0T 21 ToH e fafyre
YT 1 SHIHIIhT ST o1 S&qHTel Tema STl 21 39
HITS o sl H Siel-319] TIferd Ted ©, S feer e
%1 % FW 2

FHIHAART HITT HT Tk G (Strip) F SER
W fgor w1 fog et 3§ SR H e 2 B
(et 8.13, I 285) | IR ® ® SoE q%h SULH
facas e foemaesl &1 fagor s g €, S
Tferefiet Wrereen w1 1l Sl €1 kiR el o RO
TR &1 92 W e TR #1 S 9gd ¢ de fag
T yenfed e &1 faf= Afieht w1 & weeene o
foraeor f=-fa=1 B o SR0T o STerT-3Te SRl doh
AR Tgd €1 39 YHR foskfad gedt & ‘wmemm’
(Chromatogram) Wﬁ%l oell I h1 Hitd U9 i
v W faf fagett ot feafaat w6t = at wreeH
TehTYT o el TEH AT ST ATqhHeb o faera i
fogwar g9 3@ o 2l
8.9 <hIaf+-Teh TR oAt

oTTees fagersroT
a7 AR § BT qo1 BTESISH U B B
Top AfARTd 38 SATFHISH, ATE2eH, e, galie
U HIERE i Sufterd 8 g 2
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ferT 8.13 &I HIHeHw] &1 =7 SFlaal &1 HIHHET T

8.9.1 WhIET AAT BIZGISA ohl Ugo™

Theh foIT ik &1 I (1) AFIES o WY WA
foran Sitar ®1 Aifier § Sufterd e qen eEgeH
SHHLN: hTe SIE3ieEseS (S = oh I i e T
2t ®) qe1 S (S st I Fethe i el T
1 8) o ufafdad & s 2

C +2Cu0—252Cu +CO,

2H + CuO—~—-»Cu +H,0
CO, +Ca(OH), — CaCO, +H,0

5H,0 + CuSO, - CuSO, (5H,0
ad rem

8.9.2 3T dval ol Ug==

frel et Aifiter W Sufted TEdSH, Wew,
Al q HIEHRE H TeAE  ‘ard-uderor’
(Lassaigne's Test) §I ohl STl 21 ik k1 Gifeaw
oIq o WY Hfed & W I a qegdst €9 §
Mt ®9 H qRafdd 8 S @1 s frefafea
sAfafwand gt &

Na+C+N0OM® - NaCN

2Na +S 0 B - Na,S

Na + X 08 - NaX

(X = Cl, Br 3190 )

C, N, S a1 X srafyer Afirer § sufterd e 2l
Hifeaw FeE 9 U TR i AHd S oh WY
e W HIfead WRAEE HehEES qefl 2elEe S |

o W €1 39 TRy Wi wifeam e e
(Sodium Fusion Extract) wed %l

(%) LIS o1 wero

Hifeaq W Tt &1 ARA (1) Hohe o |
IR oo 1 el o g eTdlehd
e STt ?1 9RTEA s (Prussian Blue) T &1
T eSS 1 sufkfy ffy=d e @1 difeaw
UEAES A (1) Woekhe o el Afafwan &tk
Gifean BHRAHEEIRE (1) S 81 9ig How]fieh
3T oh W19 TRH i W S 3T (1) A (1)
o stfadid 81 S 81 I¢ Hifean Tea@aiTerhie
(I1) = Gre1 AFAfRa ek TP (111) ReRIEEfTeTthie
(1) (FREIGEAEES) S 8, fgert a1 9ieE =1
B 7

6 CN™ + Fe** -, [Fe (CN),]*

3[Fe(CN),]"" +4Fe®* O O~ Fe,[Fe (CN),],
MRS
(=) GERT T THIuT
() wfean we f=pd &1 THifed o M
IATpd L oe THRe foem W afg e
YTHEE 1 HIAl AT a4, A HEHL i
Sufeerfq =t gfie et 2l
S?” +Pb?* _ PbS
EAGll
(i) wfeam wMed fehd *i wifesm AEyaREe o
Y AR HE T AT T a1 TR
w1 Suferfa =i <eriar 21
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S*” +[Fe(CN);NOJ” - [Fe(CN);NOS]"
T

SHTeifTen AR W AESSH qUl Hewt — I &
o Iufkerd &, qd WifeaH rEEERe o €,
S SEA (1) othe o | A H T W&
1 Hifd el T S HLal &1 ok WEAEES
ST 1 STgaferfd 8 oF R0 YRRE = @
&l o B

Na +C+N+S - NaSCN

Fe® +3SCN~ - Fe(SCN),

T 1 Wifq @
Ifg Hifeam 1 At T =1 difeam e |
o < 8, 9 WS qen Gewige STl |
JEIEERS Aqefed B S ®1 A AP I
G TeT 3 B

NaSCN +2Na — NaCN + Na,S

(1) B T A
Hifead deq frent ol Efcw o g1 sTRefiepd
F 3T TR Agee faeman Sar 81 a9 sty
TEgHAEE H fae vad s1aed FkA i sufkefa
i, I TRglaEe | oTou-facia et srasm
A w1 Iuftafa &1 qan SHIfEm eEgieEe |
rferetd Wel eTaey S w1 Sufefa = et €

X+ Ag" — AgX

[X =Cl Br 1 1]

Aifier § E2SH el Gehl i SuTefd g

&t feafd # Swfaa adteror o6 g9 Wifeaw Frer fshd
! EfEh 3T o WY Salell Al €, difeh WIEAge
e Tehize fasfed gl SY, eren 3 31 et
o fear e Ther § 9 S i 2l
(o) BRI T TeyoT
AR Reh (HifeTq TUFAES) o 91 TRE HH |
Aifiter o Sufterd WEhRE, Hiehe | qRafdd &l s
2| Taeraa =1 Efes o7 o @il S SHIfTEY
Hifesee T T el W1 st Sfaey sar €, S
TIERRE 1 Sufkfq w1 fi=a s 2

wreE fagm

Na,PO, + 3HNO, — H,PO, + 3NaNO,
H,PO, + 12(NH,), MoO, + 2HNO, —
I Hffetsee
(NH,),.PO,.12 MoO, + 21NH,NO, + 12H,0
SR HehmTeee

8.10 WMEATHeh fagerwur

Tl WEA W AT fagaivol ogd weeyu @,
Fiifeh TGk N WS HraiTeh AN W dedl o
ST gfaer 1 o #d €1 31y The-1 H Ted
& 9 g € & ol o SormE ufaea 9@ At o
A 5 T SIS H1 TOMT 1 S L

Hefer Afrr o Syt fafa= a<al o
HfaRTa-gareH o1 freion fefafea fasia w sreafa
faferat g/ foran < 2

8.10.1 hIET |AT EISZIT
e qA BIEGSM — Il dedl ol 3Thed T o
AN g1 TR STl €1 ehrefeh AR ki A |
IR (1) ATFAEES T STFASH oF AT | S
W HTE 3R TEGISH HHI: e SIS adl
Sl H Sedied 8 S g

CH, + (x+y/4)0, > x CO, + (y/2) H,0

3T S HI WA TG w6 faw g &6
freiet e FeiRieegead U et § 9 garfed fRan
ST €1 39 it ¥ S S U el § @ig diefeem
et Bt © (Tt 8.14, g8 287)| whicqa®
FANES a1 U BEgiEe faeial o geamm
o gfig @ HHI: ol qq Hla SEATFAEES 1 AT
0 B S 1 379 hia qef 1SS IS 1 Siasadl &
T ST ST Fhd 2

g FTefTh A H TEHH m UH IR
FATE S AT e STENFAES oF SHHAM HHT:
m, HW%W%I

12xm., x100
T T Yl = ——————
44 xm
2xm, x100
BEEeH &1 gfaed = —————

18 xm
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wifer feredt o wfagst

287

TEA-AeAl \

[ i\&ﬁ/
ard L

IETETTT 8.20
0.246 g TR AifiTeh o Yuf & oh hereT®y
0.198 g HE- TE3FRES T2 0.1014 g S
W Bid 2 A o heA ad eEge i
YITRIAarsTi hl UM il

T

12 x0.198 x 100
e k! gfqera-amEn=

44 x0.246
=21.95%
_2x0.1014 x100
BTEGIST I ST = 18 x0.246
= 4.58%

8.10.2 TSI
TS o et @t 31 fafml &
() <gA1 fafy (Duma Method) a2
() eheerd faf¥ (Kjeldahl's Method)
(i) =g fafer ; AedieHged SR HfTE i FTeH
TR oh ATdeRYl § I SIS o d19 A
T W AL Yot Bl &1 Shie qT BIZSISH Al
e SIESFAES o S H qafad & Sd 2|
C.H,N, +[2x +y/2ICu0 -
xCO, +y/2H,0+z /2N, +(2x +y/2)Cu
T A H I ST SHHAEE! i TH HIW
TR W Yerfed T ATgeieH | Sa=id &Y fedr s 2l
TH R W T 07 i eEgieEe Wik
o e oo | whd R o s g1 e
TrRETRIES M TEgiaEs gRI STeRid & Wit

X
KOH st
ford 8.14  FTaT TT BIESIS T STHT YT 3 SFHIHIT & HoRa®q a1 ST el HIeT Sresiiaase U Tet d ford Tg
FHIT: [75icT hioqad FaRIFE R GIeRTH gEeiaEe foeaT 4 savifia g s

i cacl,

%I ?IE@FFT S NIIET SISl (Graduated Tube) & ST
G H THA 8 Wt © (Tt 8.15, 53 288) |
Wﬁ?aﬂﬁfﬁlﬂ??ﬁﬁ'@aﬂw=mg
Teh AIgEISH T AP = V,mL
& 1 A9 =T, K
OFe a9 d @ (STP) W AESSH &1 3THaH
_ PV, x273
760 x T,
(A fF 39 79 V mL ?)
P, QM V, SERT: TESIoH o I@ A2 ST ¢

P, @, FHR s T &1 T ¢, aHee e
¥ 91 81 P, o1 91 39 TaY R W fehen < 2
P = SASHE Se-Sedld e
STP W 22400 mL N, 1 S 28g €

3T: STP ™ V mL N, T Z50M = 200V
: LN, 294007

28 x V x100
ATEESH T Hiewmaar == ———————
0 22400 x m

30T 8.21

eSS SUHIA i <A fafe # 0.3 g FEfeh

300K @9 91 715 mm @ | 50 mL
TgEISH Il 21 AR § geSH % Giaed i
TUAT HifY, (300 K @M W Seltd a9 = 15
mm )|

A
300 K @9 d¢1 715 mm W TH AESH h
A = 50 mL

g g« = 715 - 15 = 700 mm

2024-25



288

wreE fagm

ECaUIc|

RLECLIEN

foT 8.15 <@ fafy #rtaes A & CO, i9 #1 sftafq F Cu(ll) sTeES & Tre RY HIF R AE2IorT 19 =
gidt 81 1 o fasr i G sEeieEe AT § @ FaiEd fHar 5w &, 56t CO,, STifya 8 st & aor

F5SIS T SEaH F19 foar St

273 x 700 x 50
300 x 760

STP Y AEISIH <hl AIAT =

=41.9 mL

22400 mL TSNS 1 STP W 91 =28 g

31d: 41.9 mL 1 S 1 STP W SFAA

_28x41.9
22400

BIECISERC I RIRNIGE |

_28x41.9%x100
22400 x 0.3

(i) Sheeta fafa : v fafu § TEesmgw difes
F Ui GoERE A o WY WA A S #)
oy AiTeh i e, S Tethe H ufafid
21 St 1 79 Wi Ty e 1 Hifee eEgeEe
& STfueR & WY TH H W ST g B e,
9 9 TeRf® of fae@d o 9 eTad |
areriifer s foran St 1 dewed STafiTe Tefish
3T 1 &R oF AM® fderad g ST & foamn
ST 1 3T R SRR W 3R eafafenan o o1g 9
T ok dre SR 9 ST o A1 1fuha oTve i
e WIS B 2

=17.46%

Fref AR + H,S0, —> (NH,),S0,

Mo, Na,SO, +2NH, + 2H,0

2NH, +H,SO, - (NH,),SO,

AT T hrefeh AifiTeh 1 SHH =m g

M HieRdEe H,SO, &1 faan &1 s = vV mL

R H,S0, o I Bq T

M HIOd % NaOH 1 33 = V, mL

M HIedl 1 V,mL NaOH = M HeRal &1 V,/2mL
H,SO,

M Hd T (V -V, /2)mL H,S0, = M HeRdl
2(V-V,/V,) NH, faeaq

1M NH, foe= % 1000 mL ¥ 39féd NH, = 17
g T 14g TEZST

IM NH, fae@ 1 &1 2(V -V, /2) mL =

14xMx2 (V-V,/2)

1000 g °
14xMx2(V-V,/2) 100
q‘@m mﬁ?ﬂ = X
> Rl 1000 m

1.4xMx2(V-V,/2)
m
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+ HE HySO, ]
+ CuSOy, T

Al A s

g (heeld Farssh | TH )
ferT 8.16

289

heeld o9 H

SISl
Tufed & & AREQLS
SUU chesidl Falleeh —>
%I 3idasg + NaOH

Shosicl fafy-reelerTgea Jife &1 TTs GergRer 70T o Q1Y T’RE #3 T $TEI799 ot 77 &, 5 NaOH

§RT 3714 YA T AT Yok HXal §1 FH HHAF 3T o I HFAT W ST oA S g

TELoMgR e e U WE SR e
Iuferd e (SeEnd—fufiEn) o shesia fafy
o Tl 2t st g uRkfeerfaat o 3 Aifrer Ao
I SHIfEH ot § qfafdd T8l % gehd B

3Ialelul 8.22

TE2ISH STeher 1 sheeld fafel # 0.5 g Aifieh
H o S 10 mL 1 M H,SO, &1 3TA
FHIA | AT | AR H1 faiaar 7w
&'A

1M 10 mL H,SO, = 1M 20 mL NH,

1000 mL 1M 3HIfn § 3ufierd ArseioH
=14g

37d: 20 mL 1M I o Iafeerd AgeisH

14 x 20
~ 1000 =

31d: eSS 1 gfqeral
_14x20x100
1000 x 0.5

=56.0%

8.10.3 el
itarm fafer : st @ife &1 fafvea wmn =t
hiter Teft (FHSR HiE &1 Toll) § oA foeer
reee i Iufeerfd H HyH Tefcwh o7 o Wl 93l
o e feman s ® (Fo 8.17, g5 290) | Hifites o
Iufkerd reA q grEgred 34 uRfRefae o wasn:
HET TSRS o S § SARAEd 8 9w,
Seifer geiio HiTd feer 2emss (AgX) | uiafid &t
Sl 21 STEET i SR @M o o8 dtel T
ST 21
Wﬁﬁ?ﬁﬁ'ﬁww=mg
Tl AgX bl SSFHH = m, g
1 T AgX | 1 Hiel X 1 G Suesd @
m, g AgX | TaISH H1 FHAN
X <l AU SHHH X my g
AgX 1 Uk FIHH

SeAISH T giaeE
X 1 YHIUGS THHA xm, x 100

AgX 1 Uk TFIHM X m
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Hewes R ——

50 .4

|YH HNO, \L
AgNO,

|

Wﬁﬁr—?@?maaaﬂ#ﬁ;;ﬁaaﬁw
T2 H1 IURT H GYT TEleH 57T & G
R B ST 2

34lglul 8.23

RcllsH o 3Tehe whi ohiterd fafu § 0.15 g
et AH 0.12 g AgBr a1 81 A §
S 1 Gided 16 i)

&'A
AgBr 1 3fUeeh STAM = 108 + 80
=188 g mol '
188 g AgBr ¥ 3ufted dHiH = 80 g
80x0.12
188

ferT 8.17

0.12 g AgBr ® 3Uferd A =

80x0.12x100
188 x0.15

SHH 1 Jfaerd = =42.55%

8.10.4 HeWHRY

it el o sl AfTr #1 Fa A0 H qYH
efeeh o7 Teran HifedaH TIFATEE oF T TRA T
R GeHIfh 3Tt | Hohl Sfadied e = g, fo
SRTH FANES o S faoe &1 sTfue faemat
T AR Tethe o ®9 W afid T od & e

wreE fagm

F1 B, U9 IR G@H & e didt o 1 9w
qothe o M 9§ HeHL bl Ufaerdar | ki ST
TR 2l

AT TR ford e et Fifie 1 o9 =m g
Hd: dFH Hehe 1 FFHM =m, g

1 Hid@ BaSO, = 233 g BaSO, = 32 g eI

. 32xm
BaSO, m,g ¥ HeHL &1 |l =T31g
32 xm; x100
TEHT T Hfe| =
233 xm
ST 8,24

TehY e | 0.157 g hieh ATes o
0.4813 g o= Tethe Wi A AR W
T o qiaerd 0 82

'

BaSO, 1 31fUeeh §e3AH = 137 + 32 + 64
=233g

233g BaSO, H 3Ufeerd 9e® = 32¢g

0.4813g BaSO, # 3Ufterd Hehl

 32x0.4813
233 Y

233x0.157

= 42.10%

8.10.5 WhIERIH

FTeifTeh ATk FT Teh A1 A1 I GYH Tfh 3
o WY TRY L W Y IR HICHE, BIOhIh
el W efferdehd Bl STl €1 39 ermifaan e
I HAifclese AT THIFMZM wiThemifesee,
(NH,),PO,-12Mo0O, % &9 ¥ &1 Taaifid T ofd &,
AT WIERIRG oA o wHfaen fagor fhemeR
MgNH,PO, & &9 ¥ saafud faar o1 @&ar 2,
Sk SIeF o Mg,P,0, 9= &l g

A T i Aif %1 $9mE = m g 3R
ST HrERTRE = m, g

(NH,), PO,-12 MoO, 1 HieR 5o =1877 ¢ &I

toRg 1 OE =31><m1><100%
1877 xm
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FEeh WA : FD AURYA fH51d qe1 ahtch
Ife HEHRRE F1 Mg, P,0, o &9 H He
. _62xm, x100
FERRY 1 Ui = %
Wwﬁ, Eal 22 am
SEl Mg,P,0,, =l Hiel S| 222 u, fed Mg
HTefTeh UL H FAHA m, I L Mg,P,0,
AW m, dU1 Mg,P,0, wifih ¥ sufeerd
BRI TRATTST 1 So7A M 62 €

8.10.6 3T

FTefeh AT o Sfadis 1 Jfaeraar i T el
JfaeTdal (100) B § 37 <l ol Ffagraaiesi o
Wi TR H ST S| SRS T TeId SAeher
frefafeaa fafa @ off fran <1 g 2—

SHTeieh AR 1 Teh Y= am AEese 19
o Yelg H TRH Hieh STEfed i Sl 21 SAferdise
Hfed 3= 69 U901 %1 -« Hih (Coke) T
YaTfed e W G SAaSH hied AFsAEe d
Rafdd & S @1 deawE THE fasor | s
HAESH USFES (1,0,) H Fafed HH T Hra
HHIATRATES e SRaiiEe § Afeiigd g S 8
AR AEER ST Bt B

A 3=, 0, + 1 T 3R

2C+0, —22K 5,2CO01%x5 (&)

1,0, +5CO -1, +5CO,]x2 (@)

291

THIRT () T (@) I HAW: 5 TE 2 | oM
FHTeh FHIHT (F) H 3@ CO i HET FHIHI
(@) W 9 CO i |1 o e i W &H U 8
foh AifiTer @ faehelt tferfie & 9cis A § I A
CO, U=l il 31d: 88g T SEaHaES AfTw o
freheft 32g AT & Wt 2R
AT T e AR 1 5|E = mg
I e SEAFEES H S0 = m, g

82Xy ) siferiie @

Somy g e SESAES -

T BT
. i 4 e A e

SRS o6 UfaeId 1 STherd TS hi A
T ot fepan S wepen 2

HASThel e Al o dwell o1 3Aeher
I deheiich %! Tl § TRiel i FeH (HIEsh)
BN et Hd 81 ATl § Sufeerd e, gEgeT
qol g dwell @1 e CHN ad faverss
(CHN Elemental Analyzer) 9 &% € 39 S0 &
a9 T HIZH! AN (1 — 3 mg) Hi STEALIHAT Bt
29U F THF § T deell 1 Wiawd WEH W ST
St €1 3 faferai o foreqa foeror 30 q&ieh & &R
T W 2

9T

TEHASTH SEUA o HROT o+ hraieh ARl i G g Tmareierar-deeh geivd fasidal ™ 39 The
o g fomR foran| st Aifien! § Tegais el ®1 THid 1 et WUl St STTLNUT § T
foren T kel B, FSTEeh SR e 1 Hehi0-3TaE] sp’, sp U1 sp € Fehell B F HA: A, TelH
T WS UM il 81 W STEURN o SUR W HIF 1 =Iqoheishd, TeiF i1 THael qe T
1 W SRl H T foFa S Hehell 1 HT6A 1 sp” Heh BESISH o 1s Hefeh o T SAfGeaa Hleh
HTE-TEEISH (C — H) Tehel (FHT™1 ) 37/eier a1 21 3 TRE < e o sp shefsh e AfqeATud Biehl
- o e i Hed &1 &1 Feheerd! e oF SR p-heleh qIve g g i () €
T € Hrefen AT Fl HE G- gR YR R ST 1 e i w5 e g3 e’

T ST’ gNI <A € 2

SHTa-ieh AMTehT ohi ST T 127 TenaTedsh THEl o YR W afiehd feman ST Hehal €1 femameren
g T fafere qlich o Sfud Tk wRAm] a1 et w1 9ug @, S AR o ifas v aemEtie i
i1 Fftor S2dr B e AfTRT 1 AHHOT [UPAC SRT ST 7T 18T o TR W fma1 ST 21 [UPAC
AHHO B A SR G o o9 o Hedad ¥ UgH orel i e o § gerEa et 2
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292 WA foRE

TRaTaReh 3TU] ST W1, HeHaSeh 3aY o foga, SRRl At , Seiaed fowemad quma
e AR 1 uRfEerfaal W heien sifafmanst i ety snenia et 81 g whreites stfufmanet o
e -Tager e S -Fator g © 1 FeHSeh e i fager TawaisT qen |WHieT qieh ¥ € Fehal |
fumier fose @ SRTeeTam 16T SRIERUTES W il €, STfsh quie fase ¥ Yo geteh Sca-1 &
B Ty foeem o rea o Hu= st Sfafwast § goee SHam TTHERT a1 Seeq T80 i
I FTARTENET SITFREF A o 1 ULFTeh, 31ATS, TiaRI ol ITaEaTaT T9TE e
e 7= TRATY] el § e Sea= e § TEEeh 8 Hehd €, T e URATY] STeqe 1 TRATISH
W e ST Sele W ol €A S WA 81 hreiaeh SAAihAst o g YR € — Wi
arfaferan, Wehe 1fuferan, faeus qen qAfa=ama arfafsran

fopelt Shrefieh MR 1 T TG T oh Toly SHeRT TNeH 1R T[UMcHeh el AETcHeh forgeioor feman
ST B 1 S s fafyre fafemt, S sedura, smdee iR faedt frepd difiest o s =1 eifeen difew
o § SR W MenRa B1 AR oF gUeehor g SiUE o e SRS U ercfush START qeheiieh
21 38 < ol | ofiepe fohan ST Wehel €: SATUIUUT ShIUEHIE! de e hiveninl| el shideri!
rfergioer T o o sraral o Tt srfesiioe W anenfa €1 faawor it o feer rewen iR faw
WierEen o Hed g o steedl w1 FRaY foawor g €1 AT i s Sfeee | e i o g Sed
Sufterd qeal o U0 o T SHeRT TUTcHe Torgaisor fema S €1 TTg2ior, Tew, eeiior qel hiehRy
Y THYUT G SIS S &1 e qUT TSN 1 TEH 52 hA: hia- SESATFIAES L Sl H uRatdd
Tk H1 S 2| AESISH o1 3ol S 3R choeldl fafedl gry qen deisHl w1 ohierd faf gry feman
ST 21 HehY M HIChRY ! HU: HoHReh qo1 HIehiReh 70l § ifedigha ich 3Tehford fehan
B SieisH 1 Flawrdl el Sl § @ T deell i Gawadiet o AT i TR W i Sl 2

A

81  Trefafed Ml o Yoieh e i Tehiol e SarEi—

CH, = C =0, CH,CH = CH,, (CH,),CO, CH, = CH CN, C_H,
82  fr=fafaad st § ¢ don 1 oTeY Jeigu—

CH, CH,,, CH,CL, CH,= C = CH,, CH, NO,, HCONHCH,
83  frfafea difien & srey-ta-ga fafau-

TEHIYITIet Teshleld, 2, 3— Al S3d, TRH-4-37H
84  fomfafea Aifiesi o IUPAC ™ fafau—

X % N@ = \)\/CN
n )\/\‘/\ () /><\/\
Cl Br

(&) /\)I\ (¥) Cl,CHCH,OH
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8.5

8.6

8.7

8.8

8.9

8.10
8.11

8.12
8.13

Frefertaa Aifrerl & @ %A @ 98 [UPAC s o S8R Tel 872

(F) 2, 2-TEUUCTU=A T 2-SEHIUTI=A

(@) 2, 4, 7-ITHIGRA A9 2, 5, 7-TEHIAFA

(1) 2-FAN-4-HfeTU= 1@l 4-FARI-2-Afoerd=-

(%) H2-3-3MEA-1-31d ALY -4 -3T(cl- 1 -3

frefafad < gemda 9fel & 9 Y% o Jom O gl o G- fafae—-
(%) H-COOH (@) CH,COCH, () H-CH=CH,
forefafad o et oI ey t@-ge fafay qon s afg #1E fmaas oe &), df su
REE RIS

(F) 2,2, 4 - ITEAHEG=A

(@) 2-TESE-1, 2, 3-WUEHERITH T

() eIl

foreAfefaa Aifienl o frarcs a9 Tewe—

CHO Nl
(=) (=)
OMe
OH

0~ OCH,CHyN(CoHg),

(M

CH=CHN02

frefafaa & 9w st el © 9o =412

O,NCH,CH,O" 3R CH, CH,0"

T ¥ STafed B R Ufeshel THE SoRAa i e SRR FRIS i hid €7 HHEEt
et et i SAR-G=AT fafay e seieiqi o1 foeers 42 o 1 wema @
9Tz

(#) C.H,OH (@) CHNO,
(71)  CH,CH = CHCHO (?) C,H,- CHO
(¥) C,H,-CH; () CH,CH=CHCH,

TARITER] qe TAHEE] 1 7 ISEUEied TR

frfafea oo o AR Rl o fag sifuwtdsl & Tfyeeer don soeeqetel o
ofiepd HIfSTT—

(%) CH,COOH+HO - CH,COO™ +H,0

(@) CH,COCH, +~CN - (CH,),C(CN) (OH)

(" C,H, +CH, CO - C,H.,COCH,
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8.14

8.15

8.16

8.17

8.18

8.19
8.20
8.21
8.22

8.23

wreE fagm

Frfafea stfafsransti w1 sfiga hifse—

(%) CH,CH,Br+HS - CH,CH,SH + Br~

(@) (CH,),C =CH, +HCIl — (CH,),CIC - CH,

()  CH,CH,Br + HO" — CH, = CH, +H,0 + Br~

(&) (CH,),C-CH,OH+HBr — (CH,),CBr CH, CH, + H,O

Frefefed gl & aee-awEet & T |l WY €2 9 3 WA e A1
ST qHega STera SR G &7

(EF)J)V Ai
D

H D D
\C C/ \ C/
— c—
H D H
*OH OH
(M H .,
H— C —OH H—C~—OH

foreffaa sme fageri o fory setaia-foremm =1 48 Rl g <wizy qen o foger
I Y S1ere fawer o afiepd shifo) |1t € Ffia wfsra Azt Sasl | qaa-qash,
FIEARA qAT HTAFR NI T

() CH,O - OCH, — CH,0 + OCH,

(@ >=O0 + OH—> >=O0 + H0

(M /}\Br—> )+\ 4+ Br

. E
Q=

ettt eraiferafcrsr STl i STeerdl o1 HEl S i | Teisri--Toera aford il
22 WUk e TSRIA WAl shi AT Ty

(%) CIL,CCOOH > CL,CHCOOH > CICH,COOH

(') CH,CH,COOH > (CH,),CHCOOH > (CH,),C.COOH

Tk oh1 Teh I &4 gU FeAteriad wehdi o fagidl s e faeror <ifsa—

(%) foeem (@) eEEA () e

TG < Aifirent, foreh! fororand foretrs s, ® fa=1 €, 1 gorek @ i1 fafy &6t samen sifs)
e, T S/ W SIEEE a9 e § s e 82 feee st
H-Tdieror 1 EE-Tagia qHEE)

forelt ehTeifTen AifiTen ® eSS o ke i (i) A1 fafyr qen (i) sheefal fafy o fagia
F TY-I@T Y IS

ot ifiter o 2elrS, TEHL qU1 BIEHRY o Aehel o (Hgid w1 foasr ity
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FEeh WA : FD AURYA fH51d qe1 ahtch

8.24
8.25

8.26

8.27
8.28

8.29

8.30

8.31

8.32

8.33

8.34

8.35

8.36

8.37

8.38

8.39

8.40

TR AR o Fagid 1 FHeEy)

“Hifeam e frrd’ § Seie o wher & forg faeer Trgee fiem @ vd efes v
ERIRE SRS

LIS, TEH qU1 BIEHRH o TUEI0l o foq Hifeaw oF WY hiaifaer AT sl FeH
i feran < 22

hfeHeH Tethe Al QX o THSI01 o STTEl i Jeich i oh oIt Ush SUJe deheileh iz
qY-3THad & W TH FEHH 59 I FoHlE § 9 a9 R ardigd F=A &
ST B2

1 CCl, Foear M52 o |el TRH T T AgCl 1 ¥ad Taald M2 39+ T 1 HR
Hfed THeEy)

fopelt Shrefeh Mt | Hrae 1 TR HIA THT Scq— HIe SESATHIETES i SENA
F o Ty qrefiem eegiEe faed &1 swEm i faa S 22

o9 o T THIee gR e | ' Hifeaw der feht’ i UHifesn st R0 3SR foRan
S €, 7 o gewfen st gr i

T FTefTeh AT § 69% e, 4.8% BESSH a1 99 AfiSH g1 29 Afw & 0.20
g o U1 TE1 o Hoawy 30U e SRSHHTEE Al Sl i HISISH i TUMET it
0.50 g e AifiTeh ol Sheela fafY & SFTER STRNG I T W STHI= A1 0.5
M H,SO, % 50 mL H 3feiifid feran = stafire et o SSfi1eor o few 0.5 M
NaOH & 50 mL 1 STagaeshdl g2l AT § 2o Fiaeradl i MO SHifey)
T ke | 0.3780 g FTefsh Feikl AifiTh ¥ 0.5740 g foeer Feivees 9 gam
Fifies & AR T gfaeran w1 T FHif)

e i g Tewt & ke H 0.468 g Tehiga we A ¥ 0.668 g Ifam
Tothe T g1l U T e Aifies § Hewt 1 giaeraar s o Hifs)

CH, = CH - CH, - CH, - C = CH, &&f& 3ifi § C, - C, 2Tae o7 Hehfiq sherehi
& 7m 9 fAffa g 22

(+) sp-sp? (@) sp-sp® () sp?>-sp® (F) sp®-sp’

forelt iR AifTer | ofd-Ther R MeeioM i = § g s 9 frefated ¥ 9
fohaeh R0 9w @i 772

(%) Na,[Fe(CN)] (@) Fe,[Fe(CN)],

(1) Fe,[Fe(CN),] (¥) Fe,[Fe(CN)l,
foreAfofaa seeeEl § 9@ SiF o ged st T 22

(%) (CH,),CICH, (@) (CH,), C

() CH,CH,CH, () CH,CHCH,CH,

SHTafTeh AMTehl o JERRTOT 3R SNeM 1 GaTad q SMeTehad qehrilh hiA- 872
(®) fpem (@) eeH (1) ST (¥1) HIHSIERT

CH,CH,I + KOH (aq) -~ CH,CH,OH + KI sif¥fsran =l = T ¢ wehr | srfiha
HifsTe—

(F) TR Fiaeer (@) FTheE Fieem

(m  foem (&) Heher
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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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EEEICE!

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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EEEICE!

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|
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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
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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 < €
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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)
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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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