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FOREWORD

The National Curriculum Framework (NCF), 2005 recommends that children’s life at school
must be linked to their life outside the school. This principle marks a departure from the legacy
of bookish learning which continues to shape our system and causes a gap between the school,
home and community. The syllabi and textbooks developed on the basis of NCF signify an
attempt to implement this basic idea. They also attempt to discourage rote learning and the
maintenance of sharp boundaries between different subject areas. We hope these measures
will take us significantly further in the direction of a child-centred system of education outlined
in the National Policy on Education (1986).

The success of this effort depends on the steps that school principals and teachers
will take to encourage children to reflect on their own learning and to pursue imaginative
activities and questions. We must recognise that, given space, time and freedom, children
generate new knowledge by engaging with the information passed on to them by adults.
Treating the prescribed textbook as the sole basis of examination is one of the key reasons
why other resources and sites of learning are ignored. Inculcating creativity and initiative
is possible if we perceive and treat children as participants in learning, not as receivers
of a fixed body of knowledge.

These aims imply considerable change in school routines and mode of functioning.
Flexibility in the daily time-table is as necessary as rigour in implementing the annual calender
so that the required number of teaching days are actually devoted to teaching. The methods
used for teaching and evaluation will also determine how effective this textbook proves
for making children’s life at school a happy experience, rather than a source of stress
or boredom. Syllabus designers have tried to address the problem of curricular burden
by restructuring and reorienting knowledge at different stages with greater consideration
for child psychology and the time available for teaching. The textbook attempts to enhance
this endeavour by giving higher priority and space to opportunities for contemplation and
wondering, discussion in small groups, and activities requiring hands-on experience.

The National Council of Educational Research and Training (NCERT) appreciates the
hard work done by the textbook development committee responsible for this book. We
wish to thank the Chairperson of the advisory group in science and mathematics, Professor
J.V. Narlikar and the Chief Advisor for this book, Professor B. L. Khandelwal for guiding
the work of this committee. Several teachers contributed to the development of this textbook;
we are grateful to their principals for making this possible. We are indebted to the institutions
and organisations which have generously permitted us to draw upon their resources, material
and personnel. We are especially grateful to the members of the National Monitoring
Committee, appointed by the Department of Secondary and Higher Education, Ministry
of Human Resource Development under the Chairpersonship of Professor Mrinal Miri and
Professor G.P. Deshpande, for their valuable time and contribution. As an organisation
committed to systemic reform and continuous improvement in the quality of its products,
NCERT welcomes comments and suggestions which will enable us to undertake further
revision and refinement.

Director
New Delhi National Council of Educational
20 December 2005 Research and Training
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BsY 8§

e wEu (Redox Reactions)

Sl :

L VLESHAL AU Ul dd...

W WGl Ay adl a3
vl sl 3 FHl HIER3AA
A [R5 wBudl Asu
IR

AU[S32, R 359, AURAIAASAL
(AUFs2), Resunisdl (Reser)
doeid Al s asl.
Wia Bl Bulafd dasgiq
AAHY wWEAL gL amencl wssll.
Ai[FUIAA 205l Aseusisil
Gualal s wlBaMl Edl
ALRBUASAL 2 Resaesdla
ol Asall.

et wBaA Al wBu
(i=dual), [Qaeq uBul, [Eenux
W ud [Qwalser wiEaHl
aoflsa 53 asall.

Rl Resudsdl A
AL [FUIAASAAL wde sY
yadl asl.

(i) 2053 2is (i) AuBu
gl gl AwABs wHlsel
AxdlAd 531 asal

2318 WAL Aseurtl [Qgdya
wZal a3y alluil wsall

ol wiRBA O Al dAal Risa du 8,
2uRlAsn 238 weudl-u veud Qs 8.

@t weldldl soqAd 2 25 el ofl veldui
3ULARELAL AeQAA JAMAQANA 58 89, 2L 3uidel [Aldy uEuil
gl iy O, 3@ uBal 2udl uBUAL Headl 9ol . w1
olilds 24 ¥[As uRue-l (phenomena) 2318 WAL wE AsilBd
0. il WBUAAL 2us Ad 20aQsuAnl, Daldsini, 2iebis
&, i silastirnl 2 sRAsiqnl Gualol ad 8, d-i wewa d aldell
W B 5 duddl Gualol (AL Aol 2da Wl 3l 5 8,
WRdgr dal s Ao0nl s wslRel SaRiel esdl Glod wid
Rl 12, wABala Uql w1 AL Fesdel w2 [Red-
AR BUAL, SRS AL Fal RAUEBLHAL Balednl, 4% 2
ofll ciedln s s, g Ml Wy B, gladl iy
vigieaell (548 a3 waldl gl GualoL) 2im UM elRHL
ued’ adld Fal wulazil [EuHi el 2da wEul il wa 8.

8.1 3& uBwplAl RRivd v — wiE3a

A [R352 WEuAL (Classical Idea of Redox

Reactions - Oxidation and Reduction

Reactions)

oL Ad, drd 3 Aol 2L GAeA aglaal W2
2[FUIAA 206 AUAdL edl. AdieRRHD JuAIERA (~20 %)
Sl 51280 dell A 8Bl drdl B B A L o s10L Yl
UR el ALY A dHeL 2LEALDS 1AL % Wit U1y €9, U FAIAxAA]
2L WUlRa vl Hoo iR wBuA 13 euldar wlse
glRl 2y 53 ws B

2Mg(s) + O,(g) = 2MgO(s)

S(s) + 05(g) = SO,(2)

(8.1)
(8.2)
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WEAA (8.1) 2 (8.2)41 oAU, 2 Aes
vl 2Bl GARAAAL 518 AHU[RRAA WA B,
ddl o {d FA4 uRl WditHl Aot GHAALAL
510 HUR3a WA 8.
CH,(g) + 20,(g) — CO4(g) + 2H,0() (83)

oA WAL (8.3) ulryds vadls S0 2iid
dl Rl ediyd e Al gkl day
8. ol ARl dww Aol 3 adiw- €2
il UBuA AUSAIAA 5] w24 Ad 253U
woed [Bgd Ad ueiduigl @iy g2 aal Bad
HRBAA sdani 2ue, (A ealdal Gelsui
gLy €2 adA AUR3UA ud Sl ddl uBa S -
2H,S(g) + Ox(g) = 25(s) + 2H,0() (8.4)

Ruuefasilaiar aaml Hgd 9le adl
AF dudy Al Bl FHi (8.1) 4l (8.4)l %n
ilSuw R 2 [QAgdsany deldl addal
adl 1 dl URBUA sdal @yl HeARU
5ellRA, slR+ vl UeH gL U IRRUA A
PIESTENETIRINCICRE

Mg(s) + Fy(g) = MgF,(s) (8.5)
Mg(s) + Cly(g) = MgCly(s) (8.6)
Mg(s) + S(s) — MgS(s) (8.7)

153U WEARAL AHSHL BURLsd UFUA
(8.54l 8.7) Aiddl RN 2RI
e HA SLOglE g2 ad Aed o -8, uid 516 ual
Qgdanuy, drd g2 gdid 2URAA sdal H2s
WS UL 24, 24l WEAH,
2K, [Fe(CN)](aq) + H,0,(aq) —

2K,[Fe(CN),](aq) + 2KOH(aq)
V2RI s3REASME 3Uid WA d uddl Wil
sRRAAASUY] W2Bun g2 gadl wBud
AHRRUA 58 D, s wERIA e d Yo
AR Rl 2l 3 S uadHl AHilEA/
[Qgasaua dral GRpadl 2aar Sidglw- /
[Qeauma dratt g2 aadl wBan uifER3aq
5 8.

Aplddl AdlgAHidl AT[FAAAL g2
aail uBud R3sa a3 owami 2iadl edl,
uig Qe R3sad aoed [Agd A ugiluidl
AllZnr/QgaBsany dradl g2 aa-dl saq

uelastr

S/ [agaunHL draqit GRRH wEun Rssauq
58 8,

GuR ude vl AR {13 ealdel WBal
ResUd UBAAIAL Gelga 8 :

2HgO(s) —5— 2Hg() + Oy(g)
(rRsylRs viisMOMid]l AIFuwA €2 ud)
2FeCls(aq) + Hy(g) — 2FeCly(aq) + 2HCl(aq)
(8.9)
(3Rs scludsuial RgtrRuade sdlRd g2 ad.)
CH, = CH,(g) + Hy(g) = HsC — CHy(g) (8.10)
(€181t GHR@L)
2 HgCl,(aq) + SnCl,(aq) —
Hg,Cly(s) + SnCl,(aq) (8.11)
(MsyRs sAlSsHL HYRA GHReL)
WUl (8.11)40 WA @A SAlUASSHL
[AegcsRIHY drd selReiril GHRRLAL 51281 def 232

(8.8)

45 R[S sAlRADS el ol 69, L UYL 2R dRdd
o vl A1 O 5 AUEAINA 204 Re5 UBUIAL dHal
s A ¥ A D (2l oloid dd Gu geuddl el
UWEAAAL Yeteuid satell A asal.) il wudl
AAUBLS WBA S N8 20t U] 2L B,

sl 8.1
3 saldell WBURAML A Hlavl sididl 3

St AR wd B A S Résud wu B,

(i) H,S(g) + Cly(g) > 2HCI(g) + S(s)

(ii) 3Fe;0,(s) + 8Al(s) — 9Fe(s)

+ 4AL,05(s)

(iii) 2Na(s) + Hy(g) — 2NaH(s)

Gia :

(i) H,Sei2il5u3ad i © 51220 5 ay Redruuy
SARA URHLG, SLOJHL GHAA © (2ual S
WAl ay [Agdudid eldor e, g2
AU ) sAlRAHL LS UM, GHUALAL
sRA sAllRAd Risud wy 8.

(i) PR 2AE3AA 2 S 512 5 4154+
ML ddl GARA 8. 3u3Rs s



Wla wEu

(Fe;0 ) Resat i 8 sikeL 3 duidl
iUt g2 A B,

(iii) ot (gdweididl Aseusidl siueyds-l
Gualotel Huudl el 1€l aslal & ARUuU
LRI 2 g1y Resaq ad 8.
38 uBu wadl Ad rvdd sdl we

wEal (ii)d 2] wie scuHi wdl 0,

8.2 dasa [ARna wBwsi-u w3unl
A8 wEwil (Redox Reactions
in Terms of Electron Transfer
Reactions)
wudl allval A waer 1A salddl wBudl

e wBaed 8.

ONa(s) + Cl(g) —> 2NaCl(s) (8.12)
ONa(s) + O,(g) —> Na,O(s) (8.13)
2Na(s) + S(s)  — Na,S(s) (8.14)

5122 5 ol WBRIAL AU e, e i
Hudl qy [Qgdseiyy dra R & del AU
B3 U B, WA WA e, HiBU%A 2
s A [QAgduduy dra ABud GHaE]l dud
Resust ad O, 2usl ANAMRS ol sl
1413 ARl la §F ARUH sdlRg, ARUM
ARG 2 ABUH A5 Ul Ayl B,
d»ld a4 e Ad Na'Cl(s), (Na¥), 02~ (s) 21
(Na™), $2(s) 2a3u avil asy 8. AR W dlrmr
Beurrt adlel 51280 WL (8.12 4l 8.14) y-: 1A
woo, vl sy ¢

2¢” a8,

| v
2Na (s) + Cl, (g) = 2Na'CI(s)
2¢” dud 8.
2e” o 8.
. y
2Na(s) + 50,(g) > (Na"),0%(s)
| 4
2¢” dud 8.
2e~ opid 8.
v
2Na(s) + S(s) > (Na*), S*(s)
| 4

2¢~ And 6,

265

Ve 50l HIE GUAS WEUIUA 6L Yel dotssIpUHL
avll s B, sl SdAsgidd g2 ud 2w oflani
Sasgiq W Sl 8. Gelewl dld ARUH sARLS ]
otz WA [Agd d 240 wHdl avll asy ©
2Na(s) — 2Na'(g) + 2e~
Cly(g) + 2¢~ —> 2CI(g)

GUAS oL doissivia wEUBUL 58 O, FHi
SAs2iA wMlQe adal weuy 8. 6 wAdUGUIHL
WAL Nse UBUL 20 B,
2Na(s) + Cly(g) > 2Na'* CI(s) a4l 2NaCl(s)

wGawdl 8129l 8.14 Ad & 3 SAs2r
AHIAUR HABUA 2FuIAA WA 217 Ad) o Ad
SA52I U 53U A8UGBAA R3suq G 8 8.
23 d geuad Al A LUy 3 [ERAUd v Yoo
ARl ddgs A daiql Sdsgid [QAMHY $81R
Qel AU glRL URAA xeA Res2UnAl dl
el Wi 48 O, WBull (8.12 4l 8.14)4i ARUu
el AR wd B d Resarsdl a3 ad 8, sra
3 del AuSHl vadl eds uMIR Sdsgidd el
52 8 A dd Re5a sl Hee3u Ay 8. sAlRH,
R 2 A R85UA WA D 2t 20U[RA3AA5cll
A3 ad 8, 51280 % A2l ARUN dsel UadL SAsgixn
Als3 B, gsui wud A Yoo sl wslA

AlRBAA : 5 R gL SASZA dMiaal
R3san @ 515 1Ry gl HAsgA Avaal
AURBASAL ¢ SAsgiAuLEl

Rssasdl : dAsiqeldl

S 8.2

{3 calddl wiad awrellug] oudl :

2Na(s) + H,(g) —> 2NaH(s) 41l
3R 9.

B34 :

Guadl ulFudl oddl Alur 21udly
A%t B, % NatH(s) a3 ealdl asid 8. % yud
8 % 2l uBuHL udl A5 x8uBu

2Na(s) — 2Na'(g) + 2e
2§14 ofl wquGul
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Hy(g) + 2¢~ — 2H7(g) .

el UBUL 6L HAUBUHL ad [Roeus- yud
8 % A3, AURAIAA 2, S1951% A, [R5 AU
8. ddl Ayel uBuA e 3wBR 58 O,

8.2.1 uulcus ddseid [al[fua  uBuwa
(Competitive Electron Transfer Reactions )
wigla 8.1 ealleul 3ol Siur Adgedl el

el [Bs gl AR (ugl) 2R AHs sals 1

Wl vl def Hadlst sl dl Hadl 5 [Bs gl

AMAL W alatsl uidl SR g AR Add © AA

glag-ll atesll L g2 Yddl 8. 2R Cu2f-il sral

aleoll 201 HAAd glaRl ALK ot & AR dul Zn2t
iU ol widl 2 8. A Zn?t o 9uagl

gl gLy AL Ayl YRAUR Sl 2 dl

AHl olddl uFe 9L [Bs Aes168 (ZnS) A gla@

WHUAUL glRL leseld oiriaai] Adl oL 8,
(s i A SIUR Adgedtl eld glag a2

adl W :

Zn(s) + Cu?*(aq) = Zn2"(aq) + Cu(s) (8.15)
wBaL (8.15)ui (s ddsgi opudld Zn2t

olld 8, ddl [Bs 2lEAIa wd . w1l we

B % ol ddsgi opudld Bisd 2RBu wy 8

dl 2 Sasgiad sl 2 5164 Resaq el

ad 8ol SR e (B33 opudal ddsgiqn elsila

Résad Wi 8.

uBul (8.15)1 yrt: 2L Ad avil asy -

2e~ A 8,
s —

Zn (s) + Cu?' (aq) > Zn?*(aq) + Cu(s)

uelastr

s 2Rl w50t 8.15 g2t alaide]l uiEaHdl
Addr vaRAlAl Ao sk AL W2 U SUR
gl A (B35 uekel glamui yslal dlsL uuy
olle uRL 515 WEUL -l Add Al Hadl A4l
Cu?* 21+l d 512l usa adl 8], Pl slavi HyS
Ay uaR saEl s4Ms Ao (CuS)l SR8l d
S0 e ol 9. s4Ms Ao 2l gludl HRuAdl
glaell, 2 018 vol o Adeelld B, dd 9dl Cu?t
il oRial Mo el 2 wel el drel siél
Al 5wl 8151 Aqad 2l wEusl sl
el ay d3m 52 6.

el ¢d 28l SAs2i RFRNY WEaH 2o
[Rdral 2ugld 8.2u1 ealen Hool Riear wdgenl
gefld glarl S Higrl AR HEAL gl
(2 eauldel WBuL Haol Cut . oiddidl sRA
glaeidl o0 dleoll wy 9.

[— 2¢” a8 —
Cu (s) + 2Ag* (aq) > Cu?*(aq) + 2Ag(s)
L eaaap— 1
(8.16)

2l Cu(s)d A3 2§ Cu?'(aq) oind & At
Ag'(aq)i Resaqt uf Ag(s) ot 8. Bl Aqa-t
um Cu?(aq) 2 Ag(s)-l dzal $3 .

aldl gd Hadl Ad slele tiga Fsa uededl
glagil ALl dHel qadicts soed s il
{3 ealddl uBu wu B,

|— 2¢” dud 8 —
Co (s) + Ni?* (aq) > Co?*(aq) + Ni(s)

[ 2¢” H0d 8 ¢

2e~ Hud 89 (8.17)
sd Cu?,
areull a1+l Cu 3%
SuR el cﬂacu CEN °emt a9,
glagl AL Cu, Zn W
Znl @) WML Ay D,
Wilds dolssl waygdl dolsst AN dotssl

2usld 8.1

D oflsul ANAL SR dgenl weld glavl v Bis a2 adl e wBu
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dleull 391

gl A32ALd

Reear dgestl
_—

gleRdi vl
syl U@l

WAlHS doeisst

eyl delssl
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alevil a1l
dlsicdl a8 8.
Al w2
) oL ud Riear

ilAH deisst

2igld 8.2 oflsaul Aval Riear el el qagl A SuR a2 adl Wa wBu

AAABLs LA wRael weud & % Addn
NiZ*(aq) 21 Co?*(aq)l 1231 WM Algdla Adl
WAL 8. 2L (Bl Agaqt UBast [Co(s) A Ni2*(aq) ]
3 AluAl [Co?'(aq) 2 Ni(s)]-l dd@l s «ll.

SASZIA ARl sl Ml L iR 2R
Rl 422 adl WAl Yot s2aell sl e 2wd
9. L AL AL ¥ 3 Sdsg sl ugk
HURA Al 2 el 2udHlel 215 wigl 2id] ld
duz 53 wsid ¥ % Ad AR uondil el dur
KA A B, ARdadl Hud 2udl Jedls qa-vil
ugl 53l B, v ARy O % [y slurnl daul siuR
Ricard 6As24 2l 9. ddl Sdsgid dpiadi-l
9[-l 53 Zn > Cu > Ag 2dl. %l 208l 21 s34 [Agd
sl $2%919] dl g Albuct el viaa [Qgdualbs
el oietcl aslol, QA g a2 adl SAsginsl
il Hegell wud AHal S erudl wblA 3 ¥
QedGlodnl Ald €ld. 2 5144 diedFis 51N 58 9. 2L
Qg vl HRel 1230 (el vl

8.3 AU[5U39 2xis (Oxidation Number )

w2 @l wiH W AU wel
orld 8 R d 1A ealenn ool 2l e $Asgir
QMM uBud Gelsal o4 8.
2Hy(g) + Oy(g) — 2H,0() (8.18)

A 5wl Ws AW MM dl Al %, dl Ll
2Rl QAR wsla 3 Hyui H usuRy dea ()
vl HyOMl 4t 2aral U 53 8. O WHIg,
0,4l 94 vl HyOui (2388l Al wid 52 8.
el A v B 3 Hell O s SAsiel [ARuy
adl 8, Med H,d RAUA 24 0,4 Resauqt 2y
€. %l & viue uedlell sal vadl 5 2 dlyeir [AHHY
Wot AR A o wd B, dell d- st Sdsgiq @Al
Ad ealad ASH, AR 3 H g dAsgiqd Aysiud

QIedl A O gRL BAsgi Ayeludl Anedl, Al
wlsa (8.18) W2 ¥ sdai 2wl 8 d
ALY s Alyeiel viv WEaL e wal Wy &3 wd
8. Ul WslAL 6 Gelewll :

H,(s) + Cl,(g) — 2HCI(g) (8.19)
AR
CH,(g) + 4Cl,(g) — CCl, () + 4HCl(g) (8.20)

ASAU% S AL oidlcre{l WEUAHL SA 52
[ 2unl A 4y edeiRs gl - A3
uis ugladl Qs s 20l 8. 21 ugladl 2
WAL 2d 9§ HaAsgle el [AgdmRuy yH1eg,
wel a4y [Aedompuy wE, dg AYRIUEL elidR
Wi Q. 248l Gelewl @30 w152 (8.18 «l 8.20)
diqil et uHgAA claeur wled w1 Hose
avil sl :

0 0 +1-=2
2H,(g) + Ox(g) — 2H,0() (8.21)
0 0 +1 -1
H,(s) + Cl,(g) — 2HCl(g) (8.22)
—4+1 0 +4 -1 +1 -1
CH,(g) + 4Cly(g) — 4CCly(g) + 4HCI(g)
(8.23)

S 2 dld YR GUR Mgl ASH 5 SAsgiA
[AfFHaAl QR Mol dRigeid e Avdl M2 9, il
VUL AL W U § 2L oleld 8la uBuL w2
WAl sladiz 8.

AS AUl dradl qAlESA A5 a-
AFUIA4 ez cald . 24 4 [Rau
VUMD A5l sl wd B 5 usAUseiuul
SA52i1 You WAt ay [Qeydpany dwq 8.

A/ 8¢, 54 dra Ay [Agdwend 8
d odle Avd F g énal wsy el dedl A/
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UL 28dL S dradll URBAA Bisf yeu 458l

52l 32alls (MUl otrlaail el 9, ol 518 xR

AR S dradl 6 Hudl 6l Ay UL 81

€l dl (43 Na,S,0,/Cry0,27) d drardl Hil53a

25 dell 68l YRHIBRALAL EFRAIAA sl AL

yed gedl gl 8. AURUA Ais{l avidl el

Frapdl {12 opued Yoo 8§ ¢

L ¥sd aanil aadl Bald usigHl
Wil 2is Yu €1 8. H,, 0,, Cly, O,
P, Sg Na, Mg, Al Hi e35 wmugdl »(R03a-
2wls Yu G B,

2. s wHRdlY iUl AUHRBUA Qs del U2
wWal dlyaz Fedl €lu 8. ddl Nat ys-l
AR 25 +1, Mg2" 2l +2, Fe3*
AL +3, CIm 20l (1) dal 02 s+l
(=2) 8. ol Hesel wgpildl d-L Ayl
WURAIAA 2115 +1 2 o1] BesALS AAHIAAL
del AUl AUEAIAA 25 2 B,
AYPFRYUAL del ol Aol AR
wis +3 €l B,

3. W2l el AAAHL UEAAAAL AHUEA391

wWis 2 S O, oA 3 dHl A 6 UsR-L
YAl %dl HO B, Yddl 2qudle TRARUDS 24
UURALSALSS L 2l Aol Ful AUSAY~
WUl Aol A Addl €y ddl il
Wi B, WO (eld., H,0,, Na,0,) €5
WilFAYAAl AFA3A4 205 -1 €l 9.
yudisAdil (el.d.,, KO, RbO,) &is
2[4l AIRIAA 2115 —% gl 9, ofle
wUdle GO % cdl MO B, il Audle PUR
2[H%, $ARA WA AU D AR Adl HA B,
gld., AHilBux susdids (OF,) 4
U SUgdlRUSS (O,F,) Fal Adly-ui
R 2R 2is weAsH +2 A +]
Sl 8. L Ais wilRuxdl oiuqa Rl wr
WHRA €l B, U 2L Hed HAl A Al

Sl 9,

uelastr

4, QLS4 UYL AHIEAIAA Qs +1 €l 6,
Uid d U gl W AUS Bl Al
(A Adw 5 FHL A dredl o 1) ol B,
ddi 2ydle dd elsdia-l viH3AA s
—1 ™ 8. €ld., LiH, NaH 21 CaHl H-ll
AHRAIAA s -1 B,

5. odl AUl sAIRAAL Ai[EAIAA 2is
-1 & B, Ay delw dwll (CL Br 244 1) %
AL el 2 d3 €lu B ddl BRuxl
2L el drelldl 2EAIAA 205 Ul -1 &1y
8. 23 $AlR+, Gl 2 AR 2FU%
WA ANU D AR AVl §URBAA Qs Yot
Avyl Gl B, tld., AL AR A 2ARAL
e,

6. AALFAHL WAL 618l URHIRAL LA iseil
A0S AALL Y A1y 6, olguHIRdlY wUANL
oLt URHIRALAL AAURAIAA sl L5 AaAL
dsil U 2edl dloei Fedl dlu 9. 2w, seil-z
YA (CO%‘ Yl 28al o8l AU UHIRAL
WA 35 sl60A URHIRAL 2IEUIAA 2is-)L A5
AWALL —2 A 6,

GURAsd [Hudll Gualol 2uu8l 248, Hadl
IUAML Al SR UHIYAL 2AURAIAA 215 58]
A wsla ¢lal, 2wl A olod e ® F g
RAURAAL A3 2is B Aval w2
UHIRALAL AHUEAIeA s BEL AvaL Elu B, Asild
i UL WHA Fd s e ERAA s
gd 9. UAMEA drl WL wam o AL drel
HI2 G 2 EAIAA s AVl Al s1 AU D,
dal GlLSlAL Ay AL drdl W2 GRRAAN HUERAUA
wis ddlldl AHe sl 10 ole sl Hadl
Aval udl (pnadsitesdl [Bgdagu yael). wM,
URHIGML GRAdM IEUIAA 2is 2adsivesul
piadel gofl ouogell omel ouy ds wdl @b B,
A viladul 2RBAA 2is 14l 7 34 all 8, ¥
A sresHl saldal AL dredlHl al wa B,

Jedlsalz AR Hisdl oled w(Fudaq
Al Aoesl Gualol s2al »1d 8. 2 Ad CO,ML
stolete{l 2WERAA 2 +4 D, % A<l UEAA A%
uel 8, ddl o Ad 2l 201[R39A AaL A
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AR 1 2 13 14 15 16 17
dard Na Mg Al Si P S d
A NaCl | MgSO, | AIF, | sicl, | P,0,, | SF, | HCIO,
AYGAL drarll BRudu|  +1 +2 +3 +4 +5 +6 +7
2iFuaq s

AIRAA 25 =2 D, 2l 2 A A F drarl
AEIAA s Al 2URBAA v sald ).
Jeeflsaiz AU HiqAL 2IEUINA 2isA i
IRt 21ass 25 (Alfred Stock) gl Yudd
Ak uglt wd eulan 8. ¥ wis Add uglt gl
waldd 8. 2 ugld el wusdly Yol gl Asu
ugll Sl d gl 2iERad Ais AuA (@R
auialdl 2Ud 9. 2L d 2RAU RIS 2 RS
5RO iesH Au (T) Cl 2L Au (TI)Cly 36l @vil
Astd 9. ddl % Ad @A SAlRASS 2 R[AS selABsA
ws? Sn(ICl, i Sn(IV)Cl, 3ol avil usid
0. w[R3UA A5HL Adi 581RA L [F3AA
WARAIML Adl 5812 WU HIAAUHL dd B9, d
WAy AR wid & F RsAd wdd 8
d-ll o5l Haaqmi Hee3w WA 9. L Ad
Hg(INCl, Résud wia @3y Hg, (DCL, 8.

ARIAA sl vladl Guadl i3,
[Resad, AlEAIAAsAl  (2AFUs2), Risusdl
(Reser2) 2d 388 WBaA arvulRid sal He au
8. 254 2udl 56l Wl 3

A = oo - - . N

EAUIAA 2 200al YeldlHi drerl AUEAAA BisHl
adl dHIRL.

[R350 : 200l veldil dranl AUEAIAA LD Al
gaLdl.

A T = = L =
2FIAAsAL ¥ uBus »ulal usldHi eal drsl

AEUIAA 25U AL 53 A AEA3AASAL

58 8,

R3sursdl : & uBus wuhal ueldi WAL drasl
AUIRRAA 2isMl w2tdl 53 A Resarsdl
RIS

A8 ulEan : wuRs Bal sacdl ARl 2R3
AUisHL Udl 32512 saladl uBul.

51Ul 8.3

A omudal A% @is Add wgld gLl
galdl :
HAuCl,, T1,0, FeO, Fe,0;, Cul, CuO,
MnO -l MnO,
Giq :

UEUIAA 25+l 2181 Hizwl Rl Gualol
530 2ulalL Al 8aL Hig, dradl HUERRZAA
s (A galen yoor B :

513l 8.4
el wEun e B © dd wwellug, weudl :
2Cu,0(s) + Cu,S(s) — 6Cu(s) + SO,(g)
AiRBAA/Rssa1 wAdl 2l@n, 589 R
21 EU3AASdL a3 ad B 24 56 2R Resa--
sdl a3 ad 8 d ol eldidl.
G3q

el 2l el Bl s Rl
IR 215 vl
H 2  H=2 0 +4 2
2Cu,0O(s) + Cu,S(s) — 6Cu(s) + SO,(g)

HAuCl, — Au-l3
T1,0 — TIHL1
FeO — Ferll 2
Fe,0, — Fe-ll3
Cul — Curil 1
CuO — Curll 2
MnO — Mn-l 2
MnO, —> Mn-il 4

el U8l d dRel sEl wsl 3 siurs +1

I[EUIAA vl 0 2UEAIAA 2l [R5

dell 2L AR 20 Wl ealdl wsy
HAu (IINCl,, Tl,(1)O, Fe(I)O, Fe,(I1)O;,
Cu()I, Cu(I)O, Mn ()0, Mn(IV)O,

AY B WA AU 2 URBUA v +4
[FUIAA v 2AUE3AA 0y 9. Al 2uudl
wBaL e wBu 8.
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(A3, Cu,S i 2eal AesA d-ll i[53
wis aqRAMl Cu,0 Heezuw Ay O, ddl Cu(l)
IR UAsAL B el CuyS Al Aes? @ Cu,S w4
Cu,Odl 2eal Cu il 2RBaAA AisHl qaldl 82
8, ddl Cu,S i dell Aesr Resurtsdl 8.

8.3.1 339& 3wt usRA (Types of Redox

Reactions)
1. Auels uzai

Aullsel B i wel avil asy 9 ¢

A+B —>C

2L WEALA 238 UBUL oiddl HI2 A wudl BHiyl
Ws, 5 A A B oid drd 134ul €ldl S, ol
% e UBUBIUL dwa3zu QURERAAAAL GuyldL
A B, d % WHSL suAiBue Rl 210 drdl
gaadl wed uBall e uBu 9. 2wl usiHl
sedls oLl uBuil ¢

0 0 +4 =2

C(s) + Oy(g) —-é—) CO,(g) (8.24)
0 0 +2 =3

3Mg(s) + Ny(g) —2 MgyNy(s) (8.25)

—4+1 0 +4-2 412

CH,(g) + 20,(8) —2 5 CO,(g) + 2H,0())

2. [Qae i

[Qaed wBar ddplsexdl [Byg wBa o,
AsAdyds sl dl [@aed wBaml Ayt A o
5 dedl ay sesiil [Aeulrd wa 9, d UL 2Heomi
WL W5 825 drd ARAMHL Gldl ATA. wudl

wFAaiAL Gelewll :

+1 =2 0 0

2H,0 () —2— 2H,(g) + O,(2) (8.26)
+1-1 0 0

INaH(s) —2—5 2Na(s) + Hy(g) (8.27)
+1 452 +1 -1 0

2KCIOy(s) —B5 2KCI(s) + 30,g)  (8:28)

wol o sleuds g ASAH § Pdddl
AR50 WEAHL LSl 2[RI 25U i

uelastr

uFuL 8.284i WI2[E1uH seliedl Wi2RiuHeAL i [HR3UA
2isHl 38R adl AUl A A uRL -dag ASAH 3
ol o [Qued wBapdl 338 A €idl Al eld.,
Y@ solidedl Raed wBFar s wBu <yl

+2 +4 =2
CaCO4(s) —B—5 CaO(s) + COL(g)

+2 -2 +4 -2

3. [Qrauq i

(GRarun WEAIML AUt 2AA (AUl URHIRY)
ol drael 2ae (el uHIRY) gl [Ralid wy
8. dd 2l wuEl sauldl ws ¢

X+YZ->XZ+Y

(e UlBuL 6L w51 %l HA 6 : g Qe
A A [RaA.

(a) g [QReuun :

ALyl s g oflow tige Bieidlod a3uHl
[Rfud 53 A3 B, 2udl 24l UsiRs{l UGBl 22
206 8.2.101 s Azl ¢l Wi [Aeuud WGl
aY, Gualol Hiq sl vl Al L g
Hoddl M2 dld 9, ddl s2dls Geleell :

+2 +6 =2 0 0 +2 +6 =2
CuSOy(aq) + Zn(s) = Cu(s) + ZnSOy(aq)

(8.29)
+5 =2 0 0 +2 -2
V,04(s) + 5Ca(s) —A— 2V(s) + 5CaO(s)
(8.30)
+4 -1 0 0 +2 -1
TiCl,(1) + 2Mg(s) —2—5 Ti(s) + 2MgCLy(s)
(831)
+3 -2 0 +3-2 0
Cr,04(s) + 2Al(s) —2— AL,O(s) + 2Cr(s)
(832)

2L ot (R0l Resaq 52U Hig Resaqt widl
fig sl Gad Resudsdl O, ¥+l §dsgia opuadisl
audl Resad Wil Hig sl ay 8.
(b) ttug [AReun :

g [ARaue 2808 WEURIAE Sl [QRamd
B i oaed adl s [@Quud WEuiHl
AL WY 6B,



Wla wEu

o] wesel dl A Sedls wiesad
il (Ca, Sr 2l Ba) ol A3l Résursdl il
69, duil &3t wellHial e [Aeuud 3 8,

0 +1-=2 +1 =2 +1 0
2Na(s) + 2H,0() = 2NaOH(aq) + H,(g)
(833)

0 +1-2 +2 =2 +1 0
Ca(s) + 2H,O(1) = Ca(OH),(aq) + H,(g)

(8.34)
el ABA Al Fdl § AoARH 2 vl
weldl aa wd wBuar s3I gEssflet ay
osld 8.
0 +1-2 +2-2+1 0
Mg(s) + 2H,0(1) —2— Mg(OH),(s) + Hy(g)
(8.35)
0 +1-2 +3-2 0
2Fe(s) + 3H,0() —2 5 Fe,04(s) + 3H,(g)
(8.36)

st wiell we UGB 4 53 wsdl €lu ddl asl
gl ARSIl GLdflod [@Raw sl amdl
qud 8. % tigail wel-l aua 2wl uBur s asdl
Adl, Al Rl gusddo Ay B~ 53 ud
0. JsBun 2 2l 2 usieAl Wil O, ARHiY]
Lo (e ad Sl ddl wBuii- deals
BGelsell :

0 +1-1 +2-1 0

Zn(s) + 2HCl(aq) = ZnCl,(aq) + Hy(g) (8.37)

0 +1 -1 +2 -1 0
Mg(s) + 2HCl(aq) — MgCly(aq) + Hy(g) (8.38)

0 +1 -1 +2 -1 0
Fe(s) + 2HCl(aq) — FeCl,(aq) + Hy(g) (8.39)

WL (8374l 8.39)L Gualol udldLauuM
SISO Uy oMl A B, SLdflE Ay
Baust acledl Aol F-d il WABUicHsdl sald ©.
Fe %cl 20l a3y g e 4, Mg well ay 1Bu
g Beul A9 eLdsdlRs 2R WA wBuL 2l 9,
et Al A gl ol 3 Riear (Ag) 24 Al
(Au) 3 & 3o Rl W €l 8 d sLiisdlRs
RS WA wBA Kl .

Yel suis 82,10 wudl Al s B Ay
B35 (Zn), su2 (Cu) A R (Ag) Wil
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dasgiq dadl gt dudl Résud ABudidl s

Zn > Cu > Ag 2ld 8, il ¥4 el drellrdl

AlBudL Al AR 1A 8. adsiesHl e 1734

sellRnell 2R YL A ds ol 2HRIUASAL

A3l ABudL qadl oy ©. Al vied 2 2l ¥ selZA

edl uBuics © 3 d glaRmidl sdlids, alHss

3 298 A RRald 53 4 8. dlRrddui

sellRA-l ABUdl vieedl a9 3 d wel 0E wBu

s3AA Al AR Qe 53 2% 9,

+1-2 0 +1-1 0

2H,0(1) + 2F,(g) = 4HF(aq) + O,(g) (8.40)
2L 518 % weld HMHL $AIRA gl 5dlR+,

Al 2 2ARAAL Q2214 WBuL ddl [l oflw

s sellRet elly Wl {2 eulen ool diuds

A S [BRuud 53 wd B -

0 +1 -1 +1-1 0

Cl,(g) + 2KBr(aq) — 2KCl(aq) + Bry(I)

(8.41)
0 +1 -1 +1 -1 0

Cly(g) + 2KI(aq) — 2KCl(aq) + Ly(s) (8.42)

Br, %t I, 39{ld 2t CCl, Hl aied €1 8, dell
glagil 391 yel daiid a0l ol asa o,
Gu wsudd UBnA sy 2a3d A Yoo dvl
AsIY & :

0 -1 -1 0
Cly(g) + 2Br(aq) - 2CI(aq) + Bry(l)
(8.41a)
0 -1 -1 0
Cl(g) + 2I'(aq) = 2CI7(aq) + IL,(s) (8.42b)
wEul 8.41 A 8.42¢1 U WALLMOUML
sl vl Br 2 I+l uau izl 5418l
sA8’ (Layer test)dl «uMadl wuldd €. 2x¢l d
opalad, URABLS AR @l 3 2L Ad gragiel ol
UAUSS et ([Reun 53 ws 8.
0 -1 -1 0
Bry(l) + 2I(aq) = 2Br(aq) + Ly(s) (8.43)
ddlorn [ wBaul A8l Gualal iRy
Ao wd 9. dellds AdgAMiEl delly-A Haadal W2
AUHRAIAA gl 29 s O, F {12 wHsl el as.
2X~ > X, + 2¢” (8.44)

§E] X Sl dva 12 qupAdd 9. % 5 AU

WLl glL CI7, Br 24 Il 2AUZ13. $241 HI2 Rola
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AHRRAAsdl sl auud B, F~ wuund F,ul
&l W2 S5 wel s ol Ao <yl F4
Fydl #ddl w2 Het [Qgd@aed gl 53
o wig HIL O, F+ll oAU d YlHl deisd sl
4. [Qulls2a uEai

[rellsae wBa RRre 38a uBu 8. Qs
B 25 VU[RA3AA AL WG, dra s wa
HRBAA A Resadt Wil B, uBusld As dw
2L AL ARl AURAIAA ARl W 53 w3 B,
WBust 2434 2e¢, drd 1Al 2URBUA vl E11
8 daul AR UBAUHL d GRUdR A [ A
ol I[RAA viRAML €11 B, gLl WRAsASS]
[Quedt s nelld Gelsal 8, wul ilsux drag
Rrellsaa a8,

+1 -1 +1 -2 0

2H,0,(aq) = 2H,0(l) + O,(g) (8.45)

el UAsASHL Wl HilFuw —1 Hara
qAA B, ¥ YA BRAAU 0,41 A -2 i[R3a
Rl H,0Hl 4 8.

5R&W, AE A sl A ealen Yol
leseldt Heamdl Qulsa wi 8.

0 3
P,(s) + 30H (aq) + 3H,0(l) = PH,(g)

1

+3H,PO, (aq)  (8.46)

0 2 2
S(s) + 120H™(aq) — 4S2~(aq) + 25,0,27(aq)

+6H,0()  (8.47)
0 +1 -1

Cly(g) + 20H (aq) = ClO™(aq) + Cl™(aq) +

HO()  (848)

w3l 8.48 ulg ocflPiol UBus oidd dlaid yad
9. sdulsdRlde (CIO™) e ol Sleniled
AUR3AA s34 2AAEIA A ol B,

2l d wRuad d1oY U & ol wn 2ERHA
gRL i qdRl eldid ® 3 Fq aan sdllRA gL
uBul 8.48ui ealaly B, uid R Fu wesdl

uelastr

AW WBAL S O A d 2 aqemidl RRadd suld
8. 2 wBw A culddl @ :
2F,(g) + 20H (aq) = 2F (aq) + OF,(g) + H,0(l)
(8.49)
(] 1t Byl Fell ouold 2 & % WL 8.494i
S5 uRL st (Al sl el v guel 53 Zedls
AU UL B~ 53 0.) $AlRA gL %al Hodl
2L [Pt el adges Aol 51200 3 24048 el
ol & sl A2l ay [Agdweuy da dad dli
et IHRBAA el w3 asg Al wu-dl wd
2 Adl 3 el sl [Rvellsa uBa ealag
el

sl 8.5

31 U4 5 2lRuos [Qreilsa wBa ealadl
Adl 7o w2 ?
ClO™, CIO,™, ClO,~ i ClO,~

dal ¥ Ry Qwllsea sald © d edsdl
WEUIAL YRl vl
634 :

sciReAl Gu euldal AL5AL ezl
Clo,~ [wdlsaa uBu eulagd «dl. i@l 3 2
IR 2AUAHL 5AlRA d-dl GAdH 2[R3Ax
AL +T7HL 0. oSl A8 SAL vieAdnAl
[rallsaa wiEa 1A 3o © -

+ -1 45
3CI0~ — 2CI~ + CIO;
+3 +5 -1
6Cl0; -5 4Cl107 + 2CI
+5 -1 +7

4C10; — CI™ + 3CIO;

DUK XS

3 ealddl e wBuild adlsam 520
(a) Ny(g) + O,(g) = 2NO(g)
(b) 2Pb(NO,),(s) —> 2PbO(s) + 2NO,(g)

+ 30,(g)
(¢) NaH(s) + H,O(l) - NaOH(aq) + Hy(g)
(d) 2NO,(g) + 20H(aq) — NO(aq) +
NOj(aq) + Hy0(l)
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Biq : 53 9. uBuL (c)Hi welldl siddlor, S1o88 wiust

wBal (a)ul drlly ueld S wA a3 (AR Wl gustdosq ay oud 8. del
5oL Aollsael AUSRs 2isAES A% ad e e wBu 58 8. uBal (d)ui NO,
ol 8. dell w0 uBa AdLlsRA Wa wBud (+4 2a2a1) [@QwallsR a5 NOS (43 2iara) i
Gelsel . WBuL (b)ui s -wdged =48l v2smi NO3 (+5 taza) ol 8. dall wEan (d) Qs
[Rouo a &, defl 210 wBuA Raed 38 wBa U uBud Gelsw 8.

2yRils AR 2iis-) QADA

20135 28 Al AU Adl HA B Fui SIS s drasdl AURAA 2is wyRls AU D, eld,,

C,0, [l sl »if5a- 2is (4/3) 8.],

Br;Og [l ollBi-il 2iR3u4 Ais (16/3) 8.] 2

Na,S,0, [»ul Aes-ll i[Ra3ad Ais 2.5 8]

gl el ¢l 3 uyels wiludud wis dlsd ], 5100 3 aseubldiRaldid
WHARL HAsgic-l vl 2yRils €IS a3 AR, diRdaml 2yals 2[RI 2His F-d drasl AU AHi[Fu3
s 9. ojtielly wAd] ARl 1o 3 ¥ drd AyR1s AHIEUINA 25 4Ad O d drdani gEl gl AHiluad
ARl €4 8. C;0,, BryOg 11 S,077 lRiaril vitiel 13 omnde ol RARL eald 8.

2 0 2
O0=C=C*=C=0
C,0,7f 6l1eL (siol AotAIsUSS)

() O O
N\ I V4 _ llss 0o, o llss _
=/B}6—+4 f—Br=0 —?—s"‘—s‘—?—o
4 [ A
o o} o o 0
BryOg 7i cltiRRl (gLusiiiziisaiaisunss) S40§‘-1; oiuRel (2212 2iu-)

e35 ol gedl (*) a3 saldal uMIg, A o dreiril 2ied WRHIRRAL 52l %€l 2539 a2 (2AUEA32UA
2is) euld B, 2L YA B 3 C;0, 41 6L slolt UYL +2 2R iR} 21 A1 s16l Y AR
AL D, e AN HE 4/3 B, ARAAH] BT el 6L 5161 URHIRALAL HURBAA AHeRUL +2 dal AL
stolefl 2R3 AaRal Y B, ddfl o A BryOgHi 83 28l 6l ollBirie{l 2UEAA AR +6 B, w12
qaletl G-l 2AEIAA 2Rl +4 B, s AR vl 16/3 ardlasdEl 2 8. wudl ¥ Ad
S,07 4l B3 2detl A ues +5 UHAIUA Al dal 92 et 6l Aes UL Yru HIRBA 2aRAl
gald ©. AU AH UHIYAAL IR sl AIAA 52 A, P ARAAUL £35 USSR UHIQAIAL
253U 218 +5, 0, 0, +5 8.

2 uell 2l A diRe 51l gl & 2yals iU 2isl v U8 slwyds ddl S
dal diRelds iEAAA 25 detlL il o el wsa O, ayul sl R S dwsll 2yals i
oAUl Al MO AR R AHFALD & d AL AR AU AHaral B, dRdadl L ARl 8
drel s sl 4y yauls ERIAA el 4 B (F el ol gl galdl asid 8.). Fe;0,, Mny0,,
Pb,0, Bial Aisuis il 8. Ful €35 g 2yals 2ERQAA vl 4ud 8. 05 A 0 Hi xyals

AURBAA AR AU 1A D F ueysd +1 ud -1 B,
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sdl 8.7

A caldell uBul w w2 %€l %€l Ad
wy 8 7
Pb,0, + 8HCI — 3PbCl, + Cl, + 4H,0

Rl
Pb,0, + 4HNO; —> 2Pb(NO;), + PbO,
+ 2H,0
Bl :

ddddi Pb,O, 2 e PbO 2 1 &
PbO, < draddililay Bisiel 6. PbO, &
+4 EAAA AHeRAME B, Uid PbO Hi Al 2l
BU[5UIAA B2l +2 B, 24, PbO, Hi[Fu2r5dll
a3 ad 8. dal HCl i 84 CI™ 2ude selReni
LRIAA WA B, 28 B olloide] I A
A5 3 PbO olls s 8 dedl 21 uFu,
Pb,0, + 8HCI — 3PbCl, + Cl, + 4H,04

o uBuAMl Roulsd 53 usd, ¥4 5
2PbO + 4HCI — 2PbCl, + 2H,0

(2ARs-0165» wEaL)
+4 1 2 0
PbO, + 4HCI — PbCl, + Cl, + 2H,0

(Ra uBuw)

A3 HNO, 2qd i[S3a-sdl 8, ddl PbO, i
HNO; a2l uBul udl <l di odi PbO 4
HNO; a2 »iRs-680 uBu ay 8.
2PbO + 4HNO, — 2Pb(NO5), + 2H,0
2L WUl PbO,l HNO; Ul [M%udicl 1281
d HClel adl wBael o€l ud o,

8.3.2 33at uBwally uHAld (Balancing of

Redox Reactions)

e uBuAL AAABs {150 Audiéd
5241 6 Yglazdl quri 8. d WSl 245 ugld Resarisal
A ARAASAAL AURIAA 2540 Al §SR
W AR €l 9. 2R ol uglanl 3da wEaA
6 HL SURHL [Aeulrd el d 9. ws euolHl
AURIAA 2 oflot ol Resad A 9, 2L ol
uglazil walid 6, uid @lsa Wl g

=

du-l Gudlal 43 8,

uelastr

(a) AE3AA Ais ugld @ 204 WBAAA ¥
AR AR5 UBAAL W2 oL AR veled dal
ol {lusidl ¥ (compositions) A AotlHl
wLsid] gldl %33 . AUEAIUA 2lis uglad AL
Al gl AR Ad axad]l wsiu 8.

A 1 2 eds uBUS A Alugel wA Yol
Quil,

A 2 UBUML ed5 drdsdil URMIRALAL
532 Ais @vll, ¥ WAL AUSAIAA ALsHL
$281 Adl Sl A L.

AU 3 @ £d5 WML, dAul YelHARY AL
AU(SI9A 2isHL Adl At 5 g8l 281l SR
A dMl AHIAAL L 1A dl oy dats a3 ol UMl
S, (A duA @l 3 A uelld Resud au 8w
AS 23U ud el 2 dell Gag wa dl
ANYG & 51 2@ oy B, sul dl WBUs vaal Ayl
oLl vlel @val §ld nadl 2EAA 2is 4y d
A oAyl gl).

AU 4 2 o uBUL wely wmHl adl da dl
uBuHl UBUSL A il dloeud aH sl
W2 HY 3 OH™ i 4oy ol GHL o wia
WRRs HmHl udl i dl HY 2uusdl Gyl
A A uBu s wemHl adl € dl OH™
YAl GuEldL $3.

AU 5 wBAH 6 oy S urAeHl
Aval AU sdl U2 UBUSL wadl luadl ouy
welldi (H,0) 2484 GURL ¢d wFust 2 flusni
el AUlBuxt uHIAll Avdid YRl dwdl %l d
AU SlA ol L AHls0 1A 298 uBUL 9 dn
gald .

el sl 1A caldal edls 5U8 glRL il
AU AHD,

5131 8.8

R susiie (VI) (K,Cr,0,)-l AlRun
ueslde (Na,SO,) -l 2ARRs w=mui audl
uZil otrddl sURHAH (TT1) 2AUA 2o, ACS2 YA
vl (net) wuasly uHSW @3U vl



Wi wBEul

B3a :
Alud 1 : 3 2-dla uBa
Cr20,2!_(aq) + 80,27 (aq) = Cr3'(aq) +

SO,2(aq) ©.
A 2 ¢ Cr 2 Seil 2AUFRIAA i A58l 53
+6 -2 +4 -2 3
Cr,027(aq) + SOs*(aq) = Cr3*(aq) +
+6 -2
SO,*(aq)

2L YA B 3 JusHe A UEAIAASAL A
AcsLoe U Resurisal ©.

AU 3 2 2AERIAA 2i5HE Adl asL 3 a2l
ARIAZ] 5 i dMe AHIA otLdl,

AluLA-2 1iell 208l A4l Al 5 sUFHAH 2 ues-l
UBAINA RN $3851R 9. s 2RI
2R + 6 HIl sledld + 3 Hl S04 8, Al
Rl oyl sURAH UBUIAA BaRaAL + 3 AL
galdl Al 8. uesll BAIUA 2Rl + 4 ¢l
olealsl + 6 iy 8. el ol Aes L AU
cRAML + 2 L QIR A . BRI 2L
QIRL A B2l ARV AL Hi el suy
SURAHHL U000 AvYL 2 Y51 2 HR{L iyl A3
el 2o Aol 3 %Sl Al e euy
SUMAM 2 U UMM Addld 520 2l

ueLA Hog uHlseL,

+6-2 +4 -2 +3

Cr,0,%(aq) + 380,27 (aq) - 2Cr¥*(aq) +
+6 -2
3S0,%7(aq)

A 4 2 uBUL AARRs Wi adl dlal dal
ol o1 vl e A A Sl 2axld
dlogouad AMIA oidladl el oy SHT GHRL

Cr,0,2(aq) + 3S0;27(aq) + 8H" — 2Cr3*(aq)
ar 3SO42_(aq)
AW 5 dui, sl wugHl deidl s
ol ouy w33 welldl 2wzl (Med 4H,0)
GUlA AMdlldd WA wWBuL Aadl.
Cr,0,2(aq) + 3S0,>(aq) + 8H'(aq) >
2Cr3*(aq) + 380,2<(aq) + 4H,0()
51U 8.9
URHAA2 A GlMISS AU A RS
WeHul wBal s3] Wiy QUGS wA ellde
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YA oAl 9. L wBAL W wudRd U
Als0 quil,

B34 :
A 1 : 3o sl wBa

MnO,(aq) + Br(aq) = MnO,(s) + BrO;(aq)
AWM 2 : Mn 249 Brel 2054394 vl s8] 53,
+7 -1 +4 +5

MllO4‘(aq) + Br(aq) — MnOz(s) =F BrO3‘(aq)

2l YAd B 3 wEdA2 wiud AERAASAL 2t
LSS 2 Resudsal 8.

AU 3 ¢ AUERIAA BisHL Adi qHRL § B2l
oIl S duUl dAHIRL-EL8A AML el
+7 -1 + 15

2MnO,~(aq) + Br7(aq) = 2MnO,(s) + BrO;7(aq)
Al 4 : uBuL As wHHl adl dlauel qul
ol oy udlu dlyeux AHIA A gl
Ay dloeizd AHIA oidladl gHRll ey
20H- Gl
2MnO,4(aq) + Br(aq) = 2MnOy(s)

+ BrO;7(aq) + 20HT(aq)
AW 5 vidul, gt wserl aRd s3.
ol ouy 330 well-l 2RAL (Med & AUs H,0
Q) GHIA AMAUlAd 4 uBa Aadl
2MnO,(aq) + Br(aq) + H,0(l) = 2MnO,(s)

+ BrO;(aq) + 20H(aq)

(b) 29 B ugla : 241 uglani A 20 wEaidlni

15200 a2l HHALE $UHL U B A AURGLE
oiel AR sl AHAd wHlsw Ha 8.

B S 248l Fe? T 2iidri] Fed™ sianui i[53

ad €l ddl gse A (Cr0,27) gl »RRs
WAHAHL Al WAL, FHECry0,2~ 2 Cr3™ 21l
Resur 2w 8, dd AHdla 5l 9. 241 W2 AL
ALl AU 20 B,

A 1 2 WEAAL AR A5 20l

XAZUHL @il
Fe?*(aq) + Cr,0,%(aq) - Fe**(aq) + Cr¥*(aq)

(8.50)
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A 2 = a5 AEUBUIA 3N 2490 ULl

2 3
B3 w14uBUL : Fe?'(aq) » Fed'(aq)
(8.51)
+6 -2 13
Résudt xuBaL : Cry0.2(aq) > Cr3'(aq)
(8.52)

AL 3 2 ol UGB el O A H Ricwd-i
WRUIRAL AUl 5320 1] AURRAA UBUNE Fe
UHIRL uddall o AMAlAAHl 9, Rssuq WU Cr
MBI ARl 5291 Cri'e 2 a3 dRiaidi g 8.

Cr,0,2(aq) — 2Cr¥*(aq) (8.53)
Al 4 @ uBuL AR Wi adl sl O
WA Audled sl Hy,0 2 H wsugdie
AMdlet sl HY GHRL dul stuen {4 4{lse waal,
Cr,0,%(aq) + 14H"(aq) = 2Cr’*"(aq)
+ 7TH,0(l)  (8.54)
Al 5 @ dlrera Andld a0 1quBuil s
oA $AsAA GARL ol UGB SAsAAH] vl
Al s2al W w3RUd Yool SIS A5 Ul oid
WA GUIH{A 410y d1ls oY dyeil. HUEAIAA wEUGULAL
clloyouin AHALA 530 WEAA Yot 2L U @il s
Fe?"(aq) — Fe*'(aq) + € (8.55)
Resad AdUBUAL Gl ougy Avul 12 8-
logeniz 8, Ul aHRll 6y Hiot €9 Hedlaeu ©. dyl
28 g6l ol 6 SAsgiA GAA ¢Sl
Cr,0,%(aq) + 14H'(aq) + 6e~ — 2Cr3*(aq)
+ 7H,0(1)  (8.56)
ol AAUFUAHL SA52A]l AvUA AHIA 521
U8 ARBUA 28UBUA 6 3 opell A {2yt
avil asy :
6Fe2f(aq) — 6Fe3(aq) + 6~ (8.57)
AU 6 : 6l 20TUGUAAL URCALDL 5L 2498
Mie WEHUL 4Ll dal oid eyl HAS2I- e U, ¥l
{2 yogord Al wadly wlse 4a B,
6Fe?*(aq) + Cr,0,%(aq) + 14H"(aq) - 6Fe’**(aq)
+ 2Cr¥*(aq) + TH,0(1)  (8.58)

uelastr

A 7 2 asifl Al & alsedl i et
AHIA UHIYRALAL vl dal dloren A O 7 il
Deefl Asi2iell cald & & wlseml uHgRAlH vl
gl dlaeiz Ayeiudl Audilid 8.

U3 W W WEUIA uad d uHEl Addld
A3 g Wl RRS WH W2 53U O, ARGLE
ulseml oA ouy HY wuddl Aval Feal OH-

w1y, G uHlsRML wul HY 24 OH- 215 0
8 al did 2Add H,0 avl el

5113 8.10

w2 (VII) 2dnt (MnO,~) 6lldss el
RS AaA (1) 2R3 530 208B4L
22, (T,) 2t 3W3L{los (IV) 2154168 (MnO,) et-tid 8.
1 3408 WA eulad undldd 2ua-ly wlse avil,
G3q:
Al 1 : Al U8l 4o uasly wlsel avilai,
MnO,(aq) + I(aq) — MnO,(s) + I(s)
Al 2 2 6 ABU),

-1 0
il AUBA : Haq) —> L(s)

+7 +
Resud 8B : MnO,(aq) — MnO(s)

Al 3 A(RRAA AHUBAHL T uRHgR0A

Audle 53 wlsed Y A waudl avil asiy,

2I7(aq) —> I,(s)

Al 4 : Résan 8uBai O uin Axdia

sdl 2Rl Rl oiy welldl o 2 GHIA,

MnO,(aq) — MnO,(s) + 2H,0(l)

H uHIRA AHdle 524l el dlofl oy 212 HY

w1yl GARA,

MnO,(aq) + 4H*(ag) = MnO,(s) + 2H,0(l)

2wl UGB 6ls wEHHl wd © ddl ar HY

-l We el wuHlsedl oid oy A OH-

wiu GAIA,

MnO,~(aq) + 4H'(aq) + 4OH(aq) —
MnO,(s) + 2H,0(l) + 40H7(aq)

H' 2 OH™ 2l Acioue 2t Wil 23]

Hsaul Had wdlsw

MnO,~(aq) + 2H,0(l) = MnO,(s) + 4OH(aq)



Wla wEu

AW 5 ¢ i AL 20Ul 6 UGB
dlycud (A 3ol widla s3I Al
2I7(aq) = I,(s) + 2¢~
MnO,~(aq) + 2H,0(l) + 3¢~ — MnO,(s)
+ 40H (aq)

¢d 28l A5l AvUlA AHdle 5L 2UFAIAA
EUGUA 3 4 2 Resa 2HUGUIA 2 a3 dRllA,

61(aq) = 31(s) + 6e"
2MnO,~(aq) + 4H,0(l) + 6e~ —
2MnO,(s) + 8OH (aq)

AW 6 : oA ATUZURALA AAAL 5L 6iA 61l
daszid 2w 4 Hadl Al wBul
6I(aq) + 2MnO,~(aq) + 4H,0(l) —

31,(s) + 2MnO,(s) + 80H(aq)
Al 7 @ 2ilan asuel sald © 3 wlseddl oid

ol AL URHIGAIAL vl e i+l 2[R
Hoda GuAsd w50 Audifad 8.

8.3.3 & Wl uR Rd gl (Redox
Reactions as the Basis for Titrations)

A RS-6LE ULl U8l el st ugla-l
Ausrl 2l o 3 Ful s gl nead ofla
gl seedl pH Ade-alle sl Guawel sl
Ml 204 O, dell o Ad e wenellui usl Resursdl/
HilRIAASAlAL uoadl A8l el e Ade-slla
sl Gualal 53 i ugld Hu-idl as 9.
YASIAL GuyldlA {1 Horol auondl wsy © ¢
(i) A 515 ulBus 2@y A1 39l €Y dl d A@UYAS

a3 ad 8. el.d., 4HIA2 A (MnO,7). 1R

Résursdldl (Fe2* saal C,0,2) il ool

U[FAIeA, Wil gal AR M vilax Big i

2y 8. MnO,~ sl Algdl 106 mol dm

(10 mol L1)el 0l €ld ol ugL dpetiofl 2o1s{l

wotl 2l as Al 4i 8. Fel ungelsiy

3 ool Resudsdl A AHU[RBAAsdA] e

AP A S B8 AR WL yedual

gy ol A 8.
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(i) ¥4 MnO, ™l ALuAHL W & dg -uesly Ad
2 391 URadH Adl Hod « €l R Adl AS
uel ol WOl 8 3 % ResUrsdl-Al vilaH el
auas oL olle Widid 2EU3aA 53 Aedly
Ad L uRad+ euld ©. dd udidd Gelsw
Cr,0,2 8. % @Ay all. uig Andelig ussl
R ¥ d SEBAUSAHHSA YUsi I
53 glamd 4 atedll i eud 8. L Ad
vilan [Big 55l wy 9.

(iii) v 15 Ugld YBL © % JAUE il ALHLL D, 2L
Ugladl GualaL Hist Al uBusl e qBid & 3
% I~ sl AHiR3aA 531 23 B, eld., Cu(ll) :
2Cu?*(aq) + 4I7(aq) > Cu,l,(s) + L(aq)

(8.59)

il Yglaeil 2R 2R 222 18 A2 alesll
9L 2y ALl WEUL dal 2R 2RS4
(S,05%) il (g wiEa & % 248 w8
detl U2 8.
I(aq) + 25,0;*(aq) - 2I7(aq)

+ 8,0, (aq)  (8.60)
A% I, welil vigied §i 8, afdl KIHL glaaui
KI, 2a3d €y 8.
1Y BUAULSLOS iU Ale Cu?t vl uEa

A B AR Bu~t 2ddl 2R3 olle GHRAUML HHiddl

2 821 aleoll @1 200 B, wEluEe gL WERA

QuAALL SR8 Geurt Adl L 3L wsy dedl psul

ey w9, 2 Ad vilan Bigd aadiel el asu

8. U2 GULSIHL ML HoL dradPLH[AY ARl €l 8.

8.3.4 Ai[Zu3at uisdl Aseu-dl nulelxi

(Limitations of Concept of Oxidation Number)
BUsd AALAL 2 dR el oL ol ¥ dla

Bl Aseurdidl Qs wH A udl 2l 8. 2L

Uglidl A5 slaml usl A1g 8. dRdaul 28 AH

uddl H3AA WBAA UGB e uugyHl

AU SASRIA Bl Udl H2L8L 1@ 24 Resa

WAL SAS2IA ErtcllHl Al AHIRL AU FUHL 2 S,

8.4 WA ulBw A [Agaga usil

(Redox Reactions and Electrode
Processes)

A (sl AMAA 51U Aek2rl glebaHl gotsaHl
wd dl UBuL (8.15) A 3y UHLL Adl HAL B,
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L 3308 WBUL e sl S1UR drgAL SASRIrAAL
Ucal A 518 Bs g 2i53uq aS [Bs
VA dEl S1UR BUdnie R8s U SR Hig oAl 8.
2L UBUL MUl Goi G wd B, 30 o Wl
HI2 2L UHHE U8l $2812 d Hqpel sl 2ud 5wl
SAsird Ad WiidR Auda Id A 2 2 SR
uckeAl glaaidl By wda 2adl sdl viaus as
od B, ¢d U As o5l SlUR A3e glav a4
AHl SluR-AL A YA da oflon oflsaul (Bis ucdesi
glaRl @ [Bhsril AMaA Hgla, dl oid oflsAmi g,
e dell Bl glaBlAL AAYDN UL WS ¥ USR-L
RUAUAL R85 WHAL . 2AU[Z4I2AA WHAL 93U

= S

s AL €l i B, ¥ wWilRBAA 21 Re5uA
AU FUAAL el 2R enld B, iFIAA 214
Resat UBAAHL AL Adl uveldldl AEUIAA
YHal vid Resad wHal @3di-l 215 1l g1l

318 YU (redox couple) sdclui »ud .

2wl IHRIAA WHAL 13U Resu wdal
23u] 1oL yisal AL 3 stial dldlAl Gualol sl
2 8 (elcl., Bri/alaRl). 2L Geld2AUL 6L 2818 Yl

Zn2" / Zn A Cu?t/Cu 43 salay &,
[Agdydle €—

SA52IA UALS ——d [:%Em

. J \_ /
i[5U39 PRELE]

7n — Zn2* 2e Cu?t +2¢~ > Cu

2ugld 8.3 : Yud Sl oligagll. il U Zn-w
i[RIl G~ ddel SAsgiq sUauRud
gl 3ls Yl udiA B Ul SR e
Resan 52 6. siudl 2ieadl uRua auAdul
Wl il @Al gkl yel a8, A
diug ASA 3 [Qgduaedl Ra ddsgiq
vatel Rau-l [ € 8.

uelastr

ol [ZuLHL AL B3I A wHal 13U Resaux
wii Al a3usdl uddl ysiu 8. ¢d AL S1UR ueS2
glagtaral oflse [Bs uesealnl olsl oyl
Av{l¥ (gl 8.3). ¢d 28l 2L 6 ofls &g
al odla (Wi2Bay sdlvds vadl MY
A2 2 AL-2LUR ULE G510l U 2ALs1+] AollHi
™3, 8§ widl wel B 23U ol-lladHl 2d 8).
ol gl ssollonui i sul (A [gd Aus
YA 21d O, Bis 2 SiuRAL AdAAA 2l
dal Rau gl gl drell sl »ud 8. sugld
8.340 gl yaret-{l dlisanild IHaa v 58 B, Rax
ot €l Al SIS uBL oflsul 515 wBUL Adl Al wA
gl dRAL (Agdudle wR udl ¢l Raud g
sl AR AL AadisHl Al A B,

1. Zndl Cu?" d2s Sdsgirie id2 Ucda Fd g
ofl, uig o UM U HIG dIR gL A
8. ¥ dlR gkl [Rgauaue-l 2230 ealdd 8.

2. s oflsil uvial gamel ol oflsl avial
glA8L dR§ 2l 2UlAidR #R Ad gl A B,
2148l 2AR(lA A 35U 2 Bisll DAL
% [Agagdl a3 doeud 8, dudl aw
YRRl dslad-l sRA [Agdudle Bt
Y 9,
e35 [gdya-l Vi[Ruaq [Qgaga wRua sé

8. % [Qgaga-l wBami cuat ddl uds 1l w54

Algdl wRuadl € (A [Qgaga-d uBaxi s ay

Beurt Adl €14 dl d s AUl eodl Sldl ASA.)

2 WEAL 298 K diuii ddl €l dl eds [Qgdyadl

W2Rue uHlBld [Qgaga wefRiaa 58 8. -

e 23 Al 2id 8 5 Yulid gdglort [edya-dl

WelRud 0.00 dicz 8. e35 [Agdya wBa e Rgdya

WelRndd yeu aBu 2o Hilsda wia |

Resal wiHal a3l AR ad@d WY ©. E°l

22 qeudl el Wy B 3 34 you, HY/H, youdl

AuHRHE Yot Rasansdl .



Wi wBEul

E L tet Heysil 28 iy 8 3 344 wou, H/ H,
gou{l avuelHl [edar Résasdl 8. wulid
(e WRlR1ue o % Hetayel 8. d-ell 2w olg
o Gualloll 2ix A2sidl weL 1ol 8. seells uieo(lysd
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[gaga wBadl (Résad wBusi) Wl
[edsa WielEaa- yella sies 8.141 ealon . dit
[Reasia Wil i S [ ay Glsee el XTI
aflual.

sres 8.1 wulld [Qgaya Wl (298 K)
i gy AR @3l vt H0 uadl 13U $1wR 8;
Ay A U WA g A s @R edlaani e 8.

uu (AURRAA WG W3 + e - R3sud wig Ww3u)  E°/V

A3 A usndl ad 8.

Fy(g) + 2¢”

Co’t + e

H,0, + 2H* + 2e~
MnO,” + 8H" + 5¢~
Auwdt + 3e”

Cly(g) + 2¢e~
Cr,07 + 14H' + 6¢
O,(g) + 4H" + 4e
MnO,(s) + 4H" + 2¢~
Br, + 2e”

NO;™ + 4H* + 3e~
2Hg?" + 2¢
Agt+ e

Fe3t + ¢

O,(g) + 2H" + 2¢~
L(s) + 2¢~

Cu™ + e

Cu?™ + 2e~
AgClI(s) + e
AgBr(s) + e

2H" + 2e”

Pb2t + 2e

Sn?t + 2e”

Ni2" + 2e~

Fe2t + 2¢~

Cr3™ + 3¢

Zn?t + 2e

2H,0 + 2¢

ABY + 3e~

Mg2* + 2¢”

Na® + e~

Ca2t + 2¢~

K" +e

Lit + e

-  2F 2.87
-  Co? 1.81
- 2H,0 1.78
- Mn?* + 4H,0 1.51
- Aus) 1.40
- 2Cr 1.36
- 208 + TH,0 1.33
- 2H,0 1.23
-  Mn2" + 2H,0 1.23
-  2Br 1.09
—  NO(g) + 2H,0 0.97
— Hg?" 0.92
- Ag(s) 080
—  Fe?* D 0.77
- H,0, T 068
- 2 2 054
> Culs) $ 052
S Culs) > 034
-  Ag(s)+CI % 0.22
—  Ag(s) + Br T 010
>  Hyg) 3 0.00
> Pbs) & 013
—  Sn(s) -0.14
- Nis) -0.25
—  Fe(s) -0.44
- Cr(s) -0.74
- 7n(s) -0.76
—  Hy(g) + 20H" -0.83
- Al -1.66
—  Mg(s) 2.36
—  Na(s) -2.71
- Ca(s) 2.87
-  K(s) 2.93
- L@ 3 -3.05

el E° ed ¥ a you, HY/H, yousdl arvuselal won Resunsdl 8.
ud E® 2ed ¥ e you, HY/H, you-dl avinelii Fodo Resunsdl 8.



280 uelastd

AR

WAL A5 Herarl qof 338 uBuL B, ¥l AUEUIAA dal R3sa Mgl wiy B, w1 AsHHi
AR UsRAL Aseu-ll GlsRiel 2t 2idl 8. Fdl 3 [RRHd, ddsgi-ld A AEAIAA 2lis. €35
AseulpilAl R AIRRAA, Résud, >ilRBAAsAl (AFUS2) 24 Resasdla (R3se-2)
AL il B, AlssA FUlA 0l wEAA s 48]l LAl 2wwd B, AHiRRAA s
e AUA-OAS2IA Ugld 308 WEAUAL 150 duiaii Guall O, 38 uBURA AR el [MBrd
sl A B ¢ A UBUL, Raed WGy, Rramud WBa 2ua @Ewlsee uBu e gou

=

A [Agaga usA-l Aseuriial wel wadEl el 8. A UBUIA Rgddd W dul Sl
VAR W s BGudlal Uy 8,

ALY

8.1 A suldell Rmi eldl €Ral €35 drardl AR Ais A8l $A ¢
(a) NaH,PO, (b) NaHSO, (¢) H,P,0, (d) K,MnO,
(e) CaO, (f) NaBH, (2) H,S,0, (h) KAI(SO,),, 12H,0
82 A caldal Adly-lui dldl 2lRal e35 dradl 2E3AA 2is 34 el ? ad wRaedl 3dl Ad
Hoedl d quendl :
(a) KI, (b) H,8,0, (c) Fe;0, (d) CH,CH,0OH (e) CH,COOH
83 1A saulddl wBuil e uBU B, dd awollug YRar A :
(a) CuO(s) + Hy(g) - Cu(s) + H,0(g)
(b) Fe,04(s) + 3CO(g) —> 2Fe(s) + 3CO,(g)
(c) 4BCly(g) + 3LiAlH,(s) — 2B,H(g) + 3LiCl(s) + 3AICl,(s)
(d) 2K(s) + Fy(g) > 2K'F(s)
(e) 4NH,(g) + 50,(g) - 4NO(g) + 6H,0(g)
8.4 sclR+ ois WA UGB s3I A ealon ol uRddd @d B :
H,0(s) + Fy(g) — HF(g) + HOF(g)
2L WAL Wa wBAL O dd awellug) YR sU

—

8.5 H,SOs, Cry0,2 21l NO;~ Ui 28dl ues2, sIRHAH A WS credlril i[5u32 i+l awid]
53 L Al oiReld Aol Yudl viiel di e s,
8.6 1A sauldal Adlmdidl Yoll @vil :

(a) sy (1) sl (b) Fsa (1) ucse
(c) A4 (IV) isuss (d) alrux (1) ude
(e) 2uu-d (1) ucse (f) S\ (1) 2AsA88

8.7 vl Adlyelledl wWEl dur sA I Pl sl umwey 4l +4 YAl wA A W
3ol +5 Yl ilRBAA UL WAL €.

8.8 U JULSAUSS A SIOH%A WRARNSS Al uBuHl ARBAASAL v R45U5dl
A4 o Ad UBA KR D U A A USRS AR Mo AEAASAL @ ad B,
MR ?
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8.9

8.10

8.11

8.12

8.13

8.14

8.15

8.16

Al WBuEAL 2ol [@AR s

(a) 6CO,(g) + 6H,0(1) - CH,,04(aq) + 60,(g)

(b) 05(g) + H,0,() = H0() + 20,(g)

L WEAA A el quidl W e ay GRd © 7

(a) 6COL(g) + 12H,0(l) > C,H,,0,(aq) + 6H,0(l) + 60,(g)

(b) O4(g) + HyO,(1) & Hy0() + Ox(g) + Oy(g)

Gusd A wBal (a) xA (b)L v A8l scu-l wlal wel yadl.

AgF, el Al 8. A d ol o dl 2 Al we AHERBAAsdL dd ad 9. w

He ?

Y AEAIAAsAl 2R Resansal a2 uBul wa © A A Resudsdld wwe aud i dl

Fiaid AR vieRAAY] AL ot 6. 2R 2ERBAASALE U a9l €l dl GRadR

USUIAA vl AdB ol B, 2L Qe awellug] A8 Gelgwll 2l Yrar s

{lal 2adlsdia 3dl Ad wxemanil ?

(a) 2UeselSd VRN A2 2 ARBs WZREA A2 oA 2iFAIAAsdL B, A 9di
Aeydenidl G-dlds RS oirlladl W2 WU W W2 AeSEY DRBUH urHdiAexAL
iFAAsAL 3 Gualat s ¢l 7w WG WS andlldd e wdllsa quil,

(b) sduSusd usiollis Pl Aig uceyRs 2R GRAUML 2wd & Al dls sl
Piagl4 HCl 4y Gt iy 8, ud o Bl ouds €l dl sllfiadl did qaua
Bt wd 8. w e ?

{3 sulddl uBudMl AiF3AA wdd 2R, RsAd wid wlRy, iFu3aAsdl 24

Resursdl havl st

(a) 2AgBr(s) + C¢HO(aq) — 2Ag(s) + 2HBr(aq) + C,H,0,(aq)

(b) HCHO(l) + 2[Ag(NH,),]"(aq) + 30H(aq) — 2Ag(s) + HCOO(aq) + 4NH,(aq)

+ 2H,0()

(c) HCHO(l) + 2Cu?*(aq) + 50H7(aq) - Cu,0(s) + HCOO(aq) + 3H,0()

(d) N,H,(l) + 2H,0,(1) - Ny(g) + 4H,0(l)

(e) Pb(s) + PbO,(s) + 2H,SO,(aq) — 2PbSO,(s) + 2H,0(1)

{4 eulddl wBulAl QAR 5 :

28,0,%(aq) + L(s) > S,04%(aq) + 2I7(aq)

S,0.27(aq) + 2Br,(I) + 5H,0(l) — 2S0,2~(aq) + 4Br(aq) + 10H"(aq)

GuAsd UBAML s o ResAtsdl adluee AR A ol 0l gl gel wBal w w2

20 8 ?

WG 2l aellug, Ak 2 3 ddiril sdllRd Gud RBUAsAL 2w addlas

Aol S1SJ2AIRS 2R G Rssusdl 9,

(A eauldel uBu w W2 wy B ?

XeO4*(aq) + 2F(aq) + 6H'(aq) — XeO4(g) + F,(g) + 3H,0(1)

Al NaXeO, (%l 25 @l XeO A 8) 2 dil 21 uBuirdl o Fssl s1dl ast o ?
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8.17 (Al uBuiiAl R s :
(a) H,PO,(aq) + 4AgNOs(aq) + 2H,0(l) — H,PO,(aq) + 4Ag(s) + 4HNO,(aq)
(b) H,PO,(aq) + 2CuSO,(aq) + 2H,0(l) — H,PO,(aq) + 2Cu(s) + H,S0,(aq)
(c) C,H.CHO(l) + 2[Ag(NH;),]*(aq) + 30H(aq) - C,H,COO (aq) + 2Ag(s) +
4NH;(aq) + 2H,0(1)
(d) C(H,CHO(l) + 2Cu2*(aq) + SOH (aq) — 515 32812 (8.
2L WEAUAAL 20 AgT 2 CuZ™ril Al 00 2 S
8.18 Al 331a UBURAA AUA-HAsAA ugld glRl AHdld 2.
(a) MnO,(aq) + I'(aq) > MnO,(s) + I,(s) CINERETEITTY
(b) MnO,(aq) + SO,(g) - Mn?'(aq) + HSO,(aq) (ARRs slamii)
(c) H,0,(aq) + Fe?*(aq) — Fe¥'(aq) + H,O(l) (2ARRs stamwii)
(d) Cr,0.* + SO,(g) - Cr¥*(aq) + SO, 2 (aq) (MRRS stamai)
8.19 1A ealdal adlswlA 2uA-8As52A dul AURRAA 2is ugll gl wudid 520 (Als
HIHHE) dal ddl edl IEAIAASAL w1 Resunsdll il oididl
(a) P,(s) + OH7(ag) - PH;(g) + HPO,(aq)
(b) N,H,(l) + ClO;7(ag) - NO(g) + CI(g)
(c) CLO,(g) + Hy0,(aq) - ClO,(aq) + Oy(g) + H*
820 (1A 2udel ulbwel su usiedl qAA urd 530 wsl oL ?
(CN),(g) + 20H(g) - CN~(aq) + CNO~(aq) + H,0(l)
821 Mn®" lud gl Rl €1 8 dal [Awdlse gl Mn2t, MnO, i HY atudt 20l 8.
AU WEA W2 Al 2l g8 dvil,
822 Al drelld A ALl Gd ML :
Cs, Ne, I %1 F
(a)
b) Mg dre vl oldidl 3 ¥ A 4 2RBAA Al eld B,
(c)
(d) 2Ad dr 20l oldldl 3 F A 3 4 s 2ER3AA vaRA suld B,
823 latrt welldl glsanii selll3endl Guulal a8, sedlR-d ay W llFisiRs 8. auRi-l
sllRrd A JARAUSS ad €2 Al »d B, wellul adl 2L WA FER W2 AxdUad

g drd Al odidl 3 ¥ Hot w2 HiRIAA AaRa eald B,

—_

g dred Al oldidl 3 F 4 A B8R AR ol HURAA AR sAld B,

HlsamL qvil,

824 AL WAL AUAL 2aAdSRsAl 0UR 53 A el Usllel G 2
(a) [awllse uBu eauldl 93 ddl AoAd A2l wie 5.
(b) [amwafls2el ulun euidl ud ddl o9 Higaid wie s2U

825 dRRales Ugll glal USRS ARSAL Glert-ll uan dotssiil 2EAw Ay gRRL HUHAL Ayl
AlRBAAAL USRS 2RSS 2 wlll ag oA 8. 10 g 2AMURAUL 2 20 g AHU[Sux g1
ASRS 2RO HedH deedl el Wi 49 ?
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826 stres 8.14i 2uldl WA [Redsia WRRiudHdl Gudol 53 2giin s 5 1A ealdal uBust
a2 WU Ao & 7
(a) Fe¥(aq) i I(aq)
(b) Ag'(aq) > Cu(s)

(c) Fe3*(aq) 24 Cu(s)

) Ag(s) 1 Fe’*(aq)

(e) Bry(aq) ¥+ Fe?*(aq)

827 1A euldal edsil [Redlounsdl Hadl usd s s -
(i) AgNO,L weld giaeml Ricar [Qedya
(i) AgNO;L weld qiapi @lRdn [Agdya
(iii) e H,S0,l weld glamai @Ry [Qgaya
(iv) e CuCl slammi W@l [Agaya

828 1A saulddl WA duedl aR-dl glaeimidl Aisolload [ARaud sai-l #HdlAl 203 $HHL
olsdl
Al, Cu, Fe, Mg dal Zn

829 1A wwldd [Qgdga WRlRUd suvaAHl sl & -
K/K = =293V, Ag'/Ag = 0.80V
Hg>"/Hg = 0.79V
Mg2*/Mg = —2.37V, Cr3*/Cr = —0.74V
2l g ddel Resad sl adididl AdisHUL llsdl.

830 Zn(s) + 2Ag'(aq) — Zn?"(aq) + 2Ag(s) wBul adl &l del dedRs s €RL A
FRudl §...
(i) s [Qedya o dloeulRd © ?
(i) Sl [Rgduag-l ags s@ 8 7
(iii) €5 Agaga w adl wBuil 5§ & ?



131 (Hydrogen)

VsH 9

Sqll :

WL WSHAL 20410 Ul dA...

LA SRS SO AL 2
Hizdl sild weul s3I0 wsal.

SUSLOSAAL AldeAl WUl e
dril Uil WA dal uLRs Y6l
oidldedl uglail oeudl  wsll
dal eldflodl AHAMS aeldl
59l

gl 3dl Ad R~ dwl
AW ALSA 2l 2Rl 24
By Aol oi-idl
A% B d wneadl wsl.

del oRiadl-l AHwAL 2R
GuAlell yelal dal Adl 2sidio il
Baulgetd agld 3 wsal

wiell olRL AN Asell A d
gltrivll 203 wielldl olifds i
AR el uuandl wsqil,
At well-l owiddt 3l
Ad QR 2P0aL el uR
AR 9 d unAcl asal. 5B
e M WRll q2AL dslad 4l
a5ell dal Wl ¥ saud ofluil
A5l

QU well v dell Hexd AoilBd
A Hadl sl

1941 UASALG S, GIHIRRL AHD
s, d-ll oiriaed]l uglaall 244
del oRiaaidl MR Guldll
RAUUBNAL Gauler A yalara-l
WAIALA UHD WSUL

ddsgld Gaw, Sdsgi4 uRye,
$As2I UFs, SLfos-t wideuael
e GOS0 AT ACEL AHD
ASAL e dedl Guadl 530 wsl

“Qué i waisul [Qya wwnui 1ll 2iad dw 8. 4yl
AW uR Ao s3 [Aye wewi woll 2ud 8. A eildwmi
Glost-it Hua Ald a3 2AaL wadl.”

gerddl wupll Rw ddl o4l drdl WSl GdglrH drad
wuleeld o{tRel 2l WE B, drl UBARAL s Wl - s
SAsgid €l 8. A3 drelld SISy R Buiedly »g
(Hy) 238 ¢l 8. o4 suedfy-d (Hy) s 8. 2d drelsdl
AR LS8 drd dHIR AL oilid 6. 9 diL ARl 9L ?
3 addlon-l Gualdl Qaddl Ald dF s ABus A Gl
yld 530 s L AsHul dd Sddomal 2elBls wew @l
vy 53 Asal.

9.1 nadsresul 1w 2 (Position of

Hydrogen in the Periodic Table)

SISl dadsiesd wad dw 9. dd 9di 2uadsiesHl
sl 2aie Al [y ol 28l gdl R el 9L d Yool gl
vladsiesil drelld d-dl ddsgidle ALyl olsadi
24 8.

ol Sasgi-lu 2L 1s! 8. As ouy d-dl ddsgilu
AL vilesel Uil 3 % YU WSl dredl B, dril slaid Sasgixly
WAL(rs ) A 9. ol ouy  SOLeANl dellon-dl an
(GtadsiresHi AdMl Al deelidll Sdsaela L nsZnpd)
(Blun Guel diy dradl Sdsgid @Al (152) sl s Sdsgid
29l 8. el eLdglw iesdl gl FH A5 ddsgi dpudla
s dAdlrMiRd 20U+ odld O, wd wd ddlwd  drel-l
FH us A5 Hadld s sedlsaiRd 21U oirdld O, wiesdl
agel 3 Gl AsSS, dalSs A AL od B,
siesell il [@g 2l Gl wiadlse sl 4ud 8
wAd AU RARUD wdld @aBsdl quadl Al ardaul
wiadlser Al Aeeini sdfat delat WA Ay AU
eald 8. Lidl AH 3ed 520 kJ mol™!, Fei et 1680 kJ mol™!
A He ¥4 1312 kJ mol™! 8. dellopni-ll ¥ d [Gusiedly »1g,



Lol

oielld 8. o [AUGLL crell A8 LS LSS A 24
ASAUIS ALl oirlld 9, dH Odi 8Ll
ulaBulcsdl ddlor sl usll 24l 8.

seells ¢t Yl 1y 2esedl wgAl A
gl AL AMIAAL eladl lal odi du-l wd
2AAAL uRL sald 8. ¢d WRIBLE ua A B 3 dd
vladsimesui sal ysdl ASB ? gl umiemidl
s daAsgid g2 el S (HY) s¢ ~1.5 x 10~3 pm
%2, Al . d AL AR 2 21u-{lu 58 502
200 pm $cll HA[d i 8. uReud H" ysauadl 2»Rac
gladl Hell, uid d ERUl Y RUGHL § 2L
A ANAEL €l V. 20 d-ll adeys ARl Sl
A 2uadseni (RAsH 3) 2adl Ad ealan 8.
9.2 3u81831% (Dihydrogen) (H,)
92.1 wla (Occurrence)

JUeLSglw aalisul [Aya waenl Holl udd
drd 8 (Asisl $d el 70 %) dal AR dldlawie
oo dd 8. Hl AL R u wlRMl sidiiwe
ay waRHl Sl B, ulq d-l aw-ui gas)
ugladl sRA d yeelldl iRl og % st
wHRHE (8qel 0.15 %) €l 9. d AAd v
yedldl WHdL Al HSIAPIRAL 15.4 % Fedl eudld
Pl 82 8, d wel Gwid asuf 24 wel

285

UgllaAl, steiilRa wetel, W, sldgds, sidsield 24
QR 2 AL AHUFA vl 130 1A B,
9.2.2 184Xl AxAASL (Isotopes of
Hydrogen)

€1 A2 RS WBuH ( :H ), sy2lRuu
(12H wadl D) 21 BRun (fH »adl T) 8. 9 dil
el adldl Asl 9l F 2L AHRARSL Bsollondl
5ol Fd el U3 8 7 2L 22l AHRAUASL YRAeAAL AvULL
AL vsollondl gel ud B, AR ELdlEeL
(sUfeu3) Fesl 51 42l Slal all, RRUHAL (R
gl dls elldl 8) Fwdl s YA A
BRaxrAL Il 6L R B, al 193430 AR s
Asillis &RAes Al Y3 (Harold C. Urey) 2 uHiedly
gnalol SO AL AHRAFSA clllds uglavll o3
A2l sl s W2 At WRANS wid 2y sd.

Bl e wals WRan 8.yl
LS4l 2R 0.0156 % Y4 Hvucd HD a3l
Sl 9, [PRunHL Algdl ddear 1018 Wiy umigml
s BRaH wargdl ©. 2« axaFsidl Hs
BRu RAUBA (1 = 12.33 ad) & dal d 2l
Qe B s Galbia 2 .

5025 9.1 SUESIY WML uRHIRdl 241 allds Ul

NERE IEDE] su2Rum BRan
A Ul (%) 99.985 0.0156 10715
A& wHIRdlY g (gmol™!) 1.008 2.014 3.016
AdAbig (K) 13.96 18.73 20.62
Besarleig (K) 20.39 23.67 25.0
gedl (gL1) 0.09 0.18 0.27
adn si-edl (kJ mol!) 0.117 0.197 —
olsus AA-edl (kJ mol!) 0.904 1.226 —
oit, [Qulord wA-edl (kJ mol! at 298 K) 435.88 44335 -
§id3dly »id2 (pm) 74.14 74.14 —
uslsel vi-aiedl (kI mol?) 1312 - -
dasgiv wid A-edl (kJ mol™) -73 - -
AeAA%s Bl (pm) 37 — —
204l Biur (H)(pm) 208 - -
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ARAFS A SAs2i-Y AL Hd @ dyl
el AR Rl AHA S B, vl Weud
oiy[Qalor Aee{lmi (S1%s 9.1) dsladnl S18L Hist
UFalAl Aol dslad ol M 9. U AHRAMSIAL
Ul dglddsil SR8 dil-l olllds ol dstad
el wA 9,

9.3 81wl si-ua2 (Preparation
of Dihydrogen) (H,)

Mgl At eldgidsuidl  sasdgle
oielqaledl s uglaxil 8.

9.3.1 wuldluHl Syl sila2
(Laboratory Preparation of Dihydrogen )
(i) e Ad eeuel Bisdl e s1dsdllRs RS

Al Bl sUesie ol usd 9,

Zn + 2H" — Zn?" + H,

(i) [Fsdl wdla aiesdl wdl wBal sl

Q8L ol asu ©.

Zn + 2NaOH — Na,Zn0O, + H,

AU (B3
9.32 SIS wtd RS Gewent
(Commercial Production of Dihydrogen )

A Ad Gualai daldl uglaziil 3uvi

3 calddl & :

(i) @Rax [agaga-i Guipl RRs well

Qgidfacuae JU8Ldx- Ay oidld © :

ERRIECILS]
eUMIAIHE 21 RS [ G

2H,0(1) 2H,(g) +O4(g)

(i) Fsa Radydl a2 aru dRYH €Lgsussndl
et glael [Aedf@eust gl sliglgdiall
(>99.95 %) QueLdf HA B,

(i) suraron wielldl (elRag well) (brine)
[eadlaciegdl ARAR adgisAds A
sl Gedled e[Muld Guuely dls
QUGS Ay B~ wy B, [Agdl@cuy-
gl {12 salddl wBud a8,

Al$ 1 2CIH(aq) —> Cly(g) + 2e~
38 1 2H,0(1) + 2¢- —> Hy(g) + 20H(aq)
Nse wlBuL,
2Na'(aq) + 2Cl(aq) + 2H,0(I)
\2

Cly(g) + Hy(g) + 2Na'(aq) + 20H(aq)

DGR

(iv) Gl dud siddisield 2aar sl wel-l
aan Al Gelusl a1wHl wlFar yql
JUeLd v o 9.

C,H,,, , , +nH,0 L;’K» nCO + (2n + 1)H,
1

el.d.,

CH,(g) + H,0(g) —-5— CO(g) + 3Hy(g)

CO i H, Ayl [iwlu-l gudy s& 8. CO
el Hyd 2 Bsiel (a2 2198 sLgistoin
Asdupml GuAldll ad 8. dell dd A=Al diy 2l
Al (Syngas)’ & O. slaql AHAHL R
UL, Alsdiel GRS oL, ALl 2581, AHIARYAAL
s AR oAl 8, Slauidl Roid oiriadil
wBa ‘SlesiRslia’ sé 8.

C(s) + HyO(g) 129K CO(g) + H,(g)

Y 5182 Gelusl sl RqAsiu Bisemis
seld ARl wel-l g wE wBEar sauel
QASLEFAL Gwert aridl s 8.

673K
CO(g) + HyO(g) —7aq,~ COx(g) + Hy(g)

L WBUA way eid: uBul (Watergas
shift reaction) 58 €. 1L gy ARYH HHISxL
glagigl v 53 seld QSRS g sM
2ld 8.

glaul ~77 % By gustdgrtd Baue
YRAMRHIL, 18 % slauMidl, 4 % welly glagi-l
[Qeafacuo-al 2 1 % »d AldHidl wn 8.
9.4 JASISAA L Qy%lﬁlﬁl (Properties

of Dihydrogen)

atllds gyattuﬂ (Physical Properties)
QueLdglod WU, arifaglq, e,
eeralle diy 8. d gal sl sl v WRHL g
0. JUelSirt A RRRUUAL ollfas dRiuul sives
9.14L uualL €.
9.4.2 AA[As ﬂQl“-ﬂ-‘ﬂ (Chemical Properties)

Quetdfotdl (S5 ua »1g) AwA@Rs adeys
Wlel ol oirfQdly vl gl Assl sl »ud
8. H-H oitfadig el S8 draedl 6L uuugil
QL Asdsld W G dlH 8. AL de udl
dd g il sl ? vl d uReal sRA B 3
QUSLOrAd drl uuRHML [@dlw 2000 K

9.4.1



Lol

ML Mol daLal 0.081 % o A B, 43 5000 K
dludid d adldl 955 % wdl ugil oy 9. Gl
H-H ot ieeiedldl s1380 d 08041 diuid e
Ad [l3d €l 8. 2, [@gdam aal wraieidl
ABwl gl Gl dmid wwiedly sl
Gaulert AL 20d 9. d yel oRddl sasgi-la
QL 1s! 4Ad O, ddl d Hlel eudl sl ddl Al
HIS A V. st UBAIHL (i) 25 Sdsgi
el HY 20l 8. (i) s ddsgia Aadld H-
oqld 8 4 (iii) ddsgix-l euelleR]l sA0A Asa
ALAULYS 6l ol 9,

au8LdgA RuEfasud H1d ealddl
AAARS BN gl AMacl asd 9.

Qe WA WA : quasio dd (X,)
A uBUL sAA Sl dads (HX) ot-ud 9,

Hy(g) + X5(g) = 2HX(g) X =F, Cl, Br, I)

sllRA -l wBuL it uel 4l 9 .
IAIRA Al wBur 12 Gelus-l #3 ud 9.

siFura W uBa ;A guiBurd
A wBUL sAA wwl oi-id B, L uBUL wea

Guiays .

Gelus vigal
2H + O
»(8) »(8) W

AH® = -285.9 kJmol™!
Ay WA wEAw ;A s il
wBuL s34 AMHAL ol 9.

31'[2(8) + Nz(g)

2H,0())

673 K, 200 dldl.
s INHy(g)

AH® = —92 6 kimol~!

L UBAL doix uglagl WAL Gutenn
Gualoldl Ay 9.

g WA B ;4 Gl dsun well wgi
A8 AAeASA gl vqadl sdss ad 9.
(MeL <. 9.5)

Hy(g) + 2M(g) — 2MH(s)

odl, M 2lesel tigil 9.

Hig a2 Qg 2508 A wBa ¢
Quetdila Fedls did wuardll ey gaR v
il 6 (duaed el 20l aBy) d-dl
wradl wgil Resaq 2 8.

Hy(g) + Pd*(aq) — Pd(s) + 2H'(aq)

yHy(8) + M,0,(s) — xM(s) + yH,0(I)

sl dA A uBa ;o queda-
Gelus+{l ellul men sl Adleell w8 uBuL 530
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Gualell 2AelBls ugw wRuadl sdgladlsd vy

oAld 9. eld.,

(i) aul dasd Fsa Gelusl sradll sidger-lsa
(Hydrogenation) $3di wiier A26{l (M3l 244
adld €l) o 9.

(i) Aellsle s1dds\Biells2@n (Hydroformylation)
sl 2[R9 ot B, B uedlell Resun u
wiesldle ol 69,

H, + CO + RCH = CH, — RCH,CH,CHO
H, + RCH,CH,CHO — RCH,CH,CH,0H

sl 9.1

QU819 1A amudal uBus wd-l uBul

290l el A (i) sallR (i) ARAH 214

(ifi) st (1) s

634 :

(i) e sdlR- Resaq saRI8 vuunt
(CH)ML 52 8 24 Wd sdlR+ o3 H™L
AURRAA Wl S sdlauds oirid 9,
H 2l Cl 922 35 $dsgid 3ol cwofleirl
A s ASAULYS 19, o 9,

(i) Suetdgrd ARUH <3 Resut u NaH
ol B, Nauigdl 215 $Asgir 2@idx H 42
a5 wusly AUw- NatH- od 9.

(iii) Sluetdglyt siu (1) qALsASSL A
AR 2Ll S1UHL ResA 52 B
2 Ud iRRAA wl H)0 e-iid 8. %
ALAAAS AL B,

9.43 3ULIOAl  Bualdl (Uses of
Dihydrogen )

o ueldfla--l s Hlel Guuldl AMIHULAL
AsAuRnl A1 D F ASRs MRS 2 ALSZAY S5
UldRldAl GedledHl Gyl €.

o quasdiia Ao, swadl ol adinil
HoLAL gAY Al dasit sLddlo-lsael
eyl U0l GauledHi GualaMil 21d 9.

o A s0ilis Al oielaeHl W MaladL

GaulerMl Gyl O,

Sioliez
CO(g) + 2H,(82) Ay, > CH;0H(D)

Gelus
o il Hig SLOLOSL BeulerHl Glloll GuyloL Ay
8 (el . 9.5).
o d ay Gudldll U eIl seludsHl

oirlaedl Guaell .
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d sl usHdl oud g RS M

Rsae Sal H2 Gualell 8.

o wdly eldlyd A AFASOiw A,
studll e AlE3oreL sl qupd 9., umedly
gLOgly wuRRlldl (% [[gd AW gLl
JUSLOZAAL (AUl glRl Geaul uld 69.)
yrgswel Alear saidl agaid awdl u
@GRl 4000 K ciudid Uel gy .

e drl GUUldL dsial AWEAUL Aderll sladL
als wy 8.

o SUEHHl Gudlal sdRsidl [Rgdalsa-
Gadlert W2 W B, UIUAAA BRI 4l
ud [Qgdalsadl avuxelul  etdglos-l
Sl a3l Gualol s aet 2wl B, Q
SIS wel UsiRd ueusl sellad el sy
Aalelld @A e SHBIAL VsH g Bt
adl alsasdl avuselnl ay alsd G~ 52 8.

9.5 Q5SS AAY (Hydrides)
susldlg Flad wEa wRRAAMD GHel iy

drdl R @l ol dwdl Al Bda Ruiall

AU oild B, B SIO3O3 58 V. A dwad ‘B’ o3

eldlal dl eldgidsa EH ad ealdl asid 8. (eld.,

MgH,) 22« E H  (eld., B,H)

S8 oL [Aouori adflsd 53 s & -

(i) 2tadly 2gar sl eLdgLds

(i) AsAALws vl 2Rl SLOIDS

(iii) Hiecla ¢Aual BidwdPEQE eldiss

9.5.1 2ua-lu adl adla s AL

(Ionic or Saline Hydrides)
ql2l colrl s=[Aciotl drdl ¥ [Qgdudt diu 8

duil JusLdlorn A1 dradPIFldd ddly oidld 69,

LiH, BeH, 1l MgH, %dl ¢asl tid $1S588ui s

AAULs Ala@sdl Adl 40l O, ddai BeH, 14

MgH, ul[@¥42 %al 6itre daud 8, sa-ld idgds

gl A RAML WRsMYU, veA|d A1 Aales E1Y O,

2L 616468 [oLfed Aqeul [Agld] dert 52 & 24

(g aeuorn eBiai 2edls U JE8LEo Ay Ysd

53 8. % AHASMHL H- 2l g1l war 82 8.
2H- (Roaifud) 2, Hy(g) + 2¢
aRld 19468 welll 0d (g8l Ad wEu

530 Qe aiy sl 8.

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

DGR

[y eldgds A dwid O, 2adl
Cl, wd ulaBuics 8. dal d Gualdll edgds-
AAURHL QuAA 9. eld.,

8LiH + Al,Cl, —> 2LiAlH, + 6LiCl

2LiH + B,H, — 2LiBH,

952 ASAULYS u™dl  Rdlug1ENS3
(Covalent or Molecular Hydrides)

QSIS H2l el p-[Acoidl dradl w8
ey Ad-l oirlld B, 2L AAY-AAL ay YAdd
Belgall CH,, NHj, HyO -l HF 8. 2gadl Hie
LG dralril SO AeAL AR WLl LSS
HrleHl U 8, ASAALYS Slalrl 518 Al susuelle
AAL-L .

wRlly €408 dulll ¢dU olmRel Wal
dasgirel wda Aval 2 ofnel wla Aval Hwol
yradllyd s2aml 2ud 8.

(i) SAszi G i3s3

(i) SAszi uRag QS{S3

(i) SAs2l uls @883

Sasgi Glauai 1ot AUH yAd © 5 d-d
YRURARLA G olHIRRL duialul Sasgie-l Aval Yyl
¢l dd Gelswl sHelR (B,yH,) 8. ardadl A4
1341 ol drell HAsgi-t Glaruaian sLdgss oirid 6.
df dvildl adeys Aeal o vidan Avl B ? A2l ¢S
RS d3 ad B 2ed ¥ ddAsgiAl dd ad B.

daszit uRye 1940l w4
GHIREL duidl M2 Yl S5 €l B, AHe 14+
ol dradl dl Ad%AL (eld., CH,) o-ud 8, %
AHAPEASIY HLS1R HUd B,

HAsgid 4Ms SlOOML atRlrAl Sds2id Cld
8 % Holtsis SAsgld You dd Wal §Iu B, WM
1591 17+ drell wial Adly-ll (NH; s 20445125
$as2lt you, HyO 6l 2 HF 218 Ho{tsis Sasgiq
youl 414 B) orlld B, i udl Al ades
deal 3l wlal vl 91 ? Al goA dde a3 ad
® w2d ¥ Sdsgieldl dld ad &, e1dg6s Axles-ui
a4 [Qgdsamy WMl ¥4l ¥ N, O 24 F
U Al oltsRs SAsPlA YoHlA 510 AR-AR,
a2l glglrt ol A B FUl R YHLE
(association) &4 €.
sud 92
dl Aidl Uz AL 91 3 N, O 2t Feil S14184-1

Besariloly d o AYSAL vt ARAAL SLOLSSU
Besarifoigal flal €l & 7 sim Ul
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B3a :

NH;, H,O 24+ HFll 2ueluendl 212 sél
AL 5 dllrdl Gesetrlolg d % AHerll 24 drallsl
SLOLLOS AUl Besarlbig sl «{lul lal A,
Wi N, O, Frl ay [[QgdBRididl 51280 di-l
SO0 AAAHL @1l ol oieladil #Hdl
qui €1 8. del NH;, HyO 21l HF+L Gesarilblg
d % Al A drelldl Gdges AUyl
Besaarfbigall Gla gl 8.

953 ficlla xaa BiadwaiElda (ARaa
uidAndla) aduds Al (Metallic
or Non-stoichiometric (or interstitial)
Hydrides)

Hi2l ML d-[AMdL A AL drel tlal
A=Al oidld B, oy A 7, 8, 9ril Hid drell
ELO4LSS otrtladl el 2R AHS 6uiel ol sy
% CrH dl-t oild 9. 2l Sldgss Adl-dl Gwi
2 [Qgdd dgd 52 8, U dll-l algsdl duil-
oy il wedl sidan dldl Al 2 AR
eloglr-dl Gaud  si8l aRly eldids [@QulRd
dal ddal BiradwdpilfMlay @3ysl €l 9.
tld,, LaHygy, YbHyss, TiHys.,g ZrH; 375
VH, 5, NiH ¢ 7, PdHpe g @OR. Hal L6868
AAAML (B AAAAL Ras voudl el

UG AH [QuRAML v od 5 edqds
AL 198wt gl wRs dluql Aldudly
AL 2 A0d B AR del USIRHL 16 wBL 38R
il (sl Goumt i 8. il duiid idudld
ELOSS seadl wd B, AN eladl veny suld 8
% Ni, Pd, Ce 21l Acril €164189¢ Raizel 241 asl-l
B SLOLLOS ddAleL s Hiqdredlell el wRs Al
R 8. Asild APl R sdanl Al
R ay vl ANl oirae el Geluslu
Resas/eidflrdlsa UGBl ay Gudlell aw .
seells gl (el.d., Pd, Pt) &2l 2L se-l $Ldglw=
el 03 O dell daild AU dE Gualoi
Al 20d 9. 01 ARy SUSw AASHL A1 Qo
Ad a3 Guadll us ak 8.
s 9.3

s1e3 dell ouadn dasgi-lu 2w 3s23p3 Ul
AR PHg At ol asdl ?

G :

$1263U +3 i +5 AIRIAA 22 euld O,
Uig d PHj ol asdl <2l Sedls 2w dedld
SR8 JueldQd G2 AH Hed ui A, H Hed
Pl Guadd 2i[Fu3ud varal eulddid @i
WREIMRA3Y PH, oiridle el sl <ol

9.6 wwll (Water)

ol Ul s Hlel ool wielldl siddl 9.
WrdgdRAL @dedl 65 % A Bedls adulaing
AdedL 95 % ol wiell gl 8. uwdld p[Ad Wal
e el s violcie Al 9. d il -l glds
8. yedl-{l Al w2 wielld [Adel s WA adg
€l el [Qmmi welldl 2elsd yasdl shes 9.240
galddl 8.

sres 9.2 [ welll vigl¥d Yasdl

Ald $4 oRrL 251

AUGHEIRPRR 97.33
HRYSA dolld e 2yl elRul 0.008
Al oRg el [BaAEll 2.04

atlHare 0.61

AR A™AL doud 0.009
g H{lAHIAl oo 0.005
atctazely weldl ouwy 0.001
Agl2A1 0.0001

9.6.1 welldl elfas dy@uHl (Physical
Properties of Water)

well 3@l 24 @elld wadl 8. ses
9340 wielldl 4 oud wieldl oifas el
galdal 8.

AaMd vRAML (Ual€l 20 8 24921) well-l
RAHA A WRlAl Al 92 wal [Aqgd
SO 64 51200 S B, Al Adldl 2 dreilrdl
S868 HyS 2 HySerfl avuselldi wiell+l G
s10lg, G2 BesarlBig, G2 olisust Gl A G221 dle-
Guil wellui 2dal sLddlr ot weul B, wy
ellzl Al aumelul welldl [QRre Gwy,
Guialesdl, Ywsalal, (B AlsHL A uddlses
§ANLS (YA 2ANLS) vl Yedl Glal €lu 8.
2L ol SRR @laRRml Wkl Aot-l eyfist
oo 8.
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502 9.3 H,0 1 D,01 flfas dRiasl

DGR

NECE H,0 D,0
21[Bquen (g mol!) 18.0151 20.0276
aabig | K 273.0 276.8
Besaniloig [ K 373.0 374.4
A% wedl [ kI mol™! -285.9 —294.6
oy A-iedl (373 K) [ kJ mol ! 40.66 41.61
AdA Ayl [ kI mol! 6.01 —
HadH %l-'ld.l.'j.; dlvHl+ [ K 276.98 2842
4rdl (298K) /g cm™ 1.0000 1.1059
(RAo4dL [ centipoise 0.8903 1.107
Quddlses waunis [ C2 [ N.m?2 78.39 78.06
(@gdassdl (293 K/ohm=lem™!) 5.7 x 1073 -

wiRll-l Gl sldA GwHL A BIHIRAL AW Al-L
AL UMt e AldldRBAAL UM dlYHLA
gadl AW B, adld A welaidl auvan Gl
H2 o33 Al A QAL UWRagA W well
ol glds dF ad 8. well geld 2wl wa
elO% olt oirld B, Ayl weHEld A Sl6ll8LS32
Fell AeAU%S A1l uRlHl gl wy 9.
9.6.2 Hl'én':t; 68128 (Structure of Water)

ay el well selld s 4ud 8. sl
9.1(a)ul eauledl el d«dl oitsiL 104.5° 24 O-H
eigdels 95.7 pm €.

104.5°
H

H H H
(a) (b)

(c)

wielldl g,
sugld 9.1 (a) welld sy oiwea (b) Roa a3
el 212, (c) well-l sl sasly
AlFaer sl

d udd fdlu 21 (2usla 9.1(b)) 8. d
sasly AMaR 2l 9.1(c)4i saldd 8. uadd
el wielldl 2R Hisollon A sLdor- oinl
CRIDICTRM D)

oRg el WSy @zu 8. dldiaRa-l eousl
oRs wesielly 23U WSl Wi 8, uid vel ¥
Al A d Amad @3 AaRd iy 9. sl
Al d welldl addl s2di 20l glanedl els wiell w2
d2 8. [Brounl doasdl qudl v oks ol nd 8
% BWHL AaR1MA Yelrd 53 8, Bl welld AR (A
2 8. GuAsd slloid YRR 2[R o qagd O,

9.6.3 01?.{::1; 6it128L (Structure of Ice)

oRs YralRad BruRausly gy ot 4aad
oirRel 8, % sl 924l eulaami e B,
X500l glRl e sl gy uel b eRs

250 9.2 6l ot
g 1
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WRsul 2BA%A UG, AR SLIOA% uHIRRAL
276 pm il id2 AHAASIL 213U GRAdL B

gL ol ogHl [Aum [Bglany] viee sitiel
oidld €9, L (B9l Y seedl J2dls e ARl
HidAAUHL @1 20 B,

9.6.4 well-t AAAMs @auHl (Chemical
Properties of Water)

wiefl 2415 yeldl 0id wBEuL 52 9. 32dls vl
wBuill 13 sulddl @.

(1) Goruadll 2acua @ well 2R dxey A
d?l3 adaidl audl vud O, Aed 3 Gowul ueld
8. olles Aseurl Hor well NH, e 2R o113
24 HyS Al A «3 ad 8.

H,0(l) + NH,(aq) = OH(aq) + NH,(aq)

H,0(l) + H,S(aq) = H;07(aq) + HS(aq)

wel-l «d Wiel@eix--d  (auto-protolysis)
(Rauu-dlsm) 1A Yoo ealdl asy,

H,0(l) + H,0(l) = H;0%(aq) + OH(aq)
ASR-1

(GRS) (A1)  (Ayodl 2AlRs) (Riyodl ddn)

(2) weldl e wBar : wel ay Raduany
flg gl SEelSiyil wadiel Resu wl ad 8.

2H,0(l) + 2Na(s) —> 2NaOH(aq) + H,(g)

WIH, d SUSLO% AL HetaAl Ald O,

usigRisduel el well O, 53
Wi o,

6CO,(g)+ 12H,0(1) = C¢H,,04(aq) + 6H,0(I)

+ 60,(g)

FellR WA w8l d Ol AHilRudat wH 8.

2F,(g) + 2H,0(I) = 4H"(aq) + 4F~(aq) + O,(g)

(3) wulacuar- wEun : wel-u G susalEs
AN 518 d ot welaswl o HAd B, d
gRIL lue(ld AAAlA gl 53 9. WK Sedls
ASAU%S e vy Al wellni salaone-
Wi o,

P,0,,(s) + 6H,0() —> 4H;PO,(aq)

SiCl,(1) + 2H,0(l) — SiO,(s) + 4HCl(aq)

N3~(s) + 3H,0(1) = NH;(g) + 30H7(aq)

WR-1 A2 [Rg-2
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(4) wasd Ao a2 orelly gragmidl
gRll &Rl dedl wuysd s dily wlRBswa s
asiy B, welld id 8L PeL YEL USIR Al HA
8. FU3,
(i) <l AN vl eld.,
[Cr(H,0),** 3CI
(i) wtiduela well eld., BaCl,-2H,0
(iii) €194 il well L., CuSO, - SH,0ul
[Cu(H,0),]*" SO,>~-H,0

s 9.4
CuSO, - SHyO #i %eetl wiglldl ARl eLdgis-t
oitell il 8 ?
B3a :

ot welldl As wg, ¥ el siadl e
(usA%s &) O d e1ddla 6t glal Al 9.
ouglel A2 welldl 249l ARl AAN¥d B,

9.6.5 5[4 A 2% well (Hard and Soft
Water)

A 2Ad arrled well adedl e €l B
(cltcttaReil Jeals il vl € 8). well G
glas glalell 2R d ool uell uAR wd ¥ AR
2Ol ARl AHL 2000 O, Wi 8dal S(Auy ud
RoARyudl eldfim-sielide, sdiLds v ucde
Al 5129 well s34 o 8. 534 well e
glagt A glol wiug Al gl slQun ud
Rodfuudl auRlel ysd welld dm well sé 8.
d AL glael e A0dil glar »ud 8.

503+ wiell wey Ae AHadY Bl s 8. Al
AR @n22 (C;H3sCOONa) Hd & d sl
el A8 wBUL 53 Ca/Mg Rlm3endl wdgdiy Byt
528

2C,,H;5COONa(aq) + M?"(aq) —

(C;H35CO0),M ¥ + 2Na*(aq);
oui, M = Ca/Mg

2, 524wl e sl w2 wqsn g el
d 6lSAR U AsASRS B9, 5128 & d-uel elldau

#Re AR AHG AU B, ¥ olda-l audl weld 8.
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wellul 6 wsiRedl sRBAdl ol va 9 ¢ (i) iRl
sRAdL (ii) el s03Adl
9.6.6 1Al s(2dl (Temporary Hardness)
wiellul sl SBeAdl S(@1UM vA HoA[BuHsL
gl9glomsiolinedl elodd-l 5128 ld 9. welui 8l
wedl sBeAdl 1Al Al gl g2 3 wsy B,
(i) Gsiad : Gsiadl WBuL el g
Mg(HCO;),, ¥iglcd Mg(OH), ¥l 2+ slcd
Ca(HCOs,), st CaCO; i 3uid? Wi 8. MgCO;
52dl Mg(OH), il sloddl dRuUsiRd qeu ay lauel
Mg(OH), »idafid a &, i sy dunalbuel
g2 Sl 2d B, Had oumel A el sl

Mg(HCO;), __ =, Mg(OH),¥ + 2C0,T

Ca(HCO;), __ @, CaCO,¥ +H,0+CO,T

(ii) seus ugld : 21 uglani oid] s3al el
uool sl3el At s wiellui GRaMl 2ud © ddl
Y@un siollde 2 HoARY edRUSAL Aadiy
Bt iy 9, %<l dUARL gRL g2 SAUUL wUd B,

Ca(HCO,), + Ca(OH), — 2CaCO5V + 2H,0

Mg(HCO;), + 2Ca(OH),¥ —> 2CaCO,

+ Mg(OH),¥ + 2H,0
9.6.7 514l $(8dl (Permanent Hardness)
sigdl s0eAdl welMl edl sleuy -
HARUUAL 5ARISS v AE2 WIUAL gled &R
SR8 €l B, sl SRl Gstaaldl Buel €2 530
sl Al dd A euldell uglil gl g2 &7
AU V.

(i) Qe A (RABuH seiaz) Guardl :
glatdl AL s welHi el gied S(E@uH A
HoARUMAL AS2 A selADS WA uBUL 53 vigien
PINEERIEIE Y

MCl, + Na,CO; —> MCO;¥ + 2NaCl

(M = Mg, Ca)

MSO, + Na,CO; = MCO,{ + Na,SO,

(ii) st ugla : AR IsmNasiRie
(NagPeO;q) % uiRs A ‘siadliv’ séaimi »ud
B, da sB welHi Gl 1A sulew wEll
wFuil wy 9.

DGR

NagP,O,3 —> 2Na* + Na,P,Ol5
M2* + Na,P,Of3 —> [Na,MP,O ,]*~ + 2Na*
(M = Mg, Ca)
2L A4l BRBEA M2t 2 CaZt A gl
AW B,

(iii ) 20 [AlRna ugla @ 20 uglaa Aaiaise/
w22 ugld usl s 8. wysd ABUH vielHun
Rifeend ofallaide/urylee dily lamani 2ud 9.
AL W2 AR Al Rifdded (NaAlSiO,)
NaZ d33 avil a5 9, w3 2L veled s welli
GURAUML 2 AR R uFuL wy 8.

2NaZ(s) + M?*(aq) = MZ,(s) + 2Na*(aq)

(M = Mg, Ca)

w2/l Senial ol ARYH qus ny

B AR d Birsidan od 8, uid d-l ol A0Run

sERABIAL 198l glRL BUAR S24i 214 dl d Yglad
wed ¥ sl sdam ol a4 B,

MZy(s) + 2NaCl(aq) —> 2NaZ(s) + MCl,(aq)

(iv) ui2AMA A3 wgld < waduid wnasi 5B
el Ay otdlddidl AN detde [RRHUSAL
(Synthetic cation exchanger) GudlolL a4 8. 1L ugla
Allelde uglt sl ay 2ABRS B, Hrllu-
[AFHY AWt —SO;H A 41l HAL s10ils 219
®, % wellul g ¢ 9. 2ud [@AFRnY A3
(RSO;H) ARuy sdluds WAl wFuel RNa ol
0. il A s+ wellui WAl Ca2t w4 Mgt
wlardld Nat a3 [@emd 53 welld 4y oi-id 8.
el R AU By 9.

2RNa(s) + M2?*(aq) — R,M(s) + 2Na*(aq)

L WA wdly ARUH sAlRISAL glaet-l
veedl ye: sida ol asy 8.

s el sduR v [@ARHA A3
(H" 2a3usl) 2 wouud [AHHd 3[3uidl
(OH~ 2a3uMi) v sl welHi eal oHl gl
wlAy Rl g 4 g [AulAlPrd well (de-mineralised
water) 8dl [A2uu-{lsd Wl (de-ionized water)
Ha 9,

2RH(s) + M?*(aq) == MR(s) + 2H"(aq)

ey [AMRHA ugladl HY 2ud-dl @y
wellHl édl Na*, Ca?f, Mg2t i 24 Heu-l
Gl A B, 2 2L Ugldnl WAl Hsd i © dell
uell ARRs od 8. weuud [y uglaul :
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RNH,(s) + H,0(l) = RNHj} - OH(s)
RNHj - OH(s) + X(aq) = RNHj- X(s)
+ OH™(aq)

OH~ 2yl [RMyy weldi Wdl CI-,
HCO;~, SO, a3l mRuu-l gkl a8, > d
Beu~t uddl OH™ Hrltuet [AfAnyel Gout uddl HY
wd WEU s weld dere oid .

H"(aq) + OH(aq) — H,0(])

Wi Besdan oddl deud 2 seudn
[RFHY A s He AR 2 e viesel-l
gl Heedl yrtisilan ol wsiy B,

9.7 &4¥1 UAsUSS (Hydrogen
Peroxide) (H,0,)

$l681 URASALSS 8¢, At LlBLs Hsainial
olglR LML 2ddl A5l wldldl  (effluents)
UEUBIY S GUARML QUG SOl B B,

9.7.1 ®&-ud2 (Preparation)

@1 USRS 1Al uglail g ot-idl
AU B

(i) dRaxn UKW 2§RBs oAl dul
well-l asRidl e flar eoud susdletad 3l
BLOQE WRAsALOS Aadl asid 8.

BaO, - 8H,0(s) + H,S0,(aq) — BaSO,(s)

+ H,0,(aq) + 8H,0(1)

(ii) Gl [Agduals addial 2RRs uede glaa
Rgalaaedy AiF3ad ad WRisilsuucge 1a 8,
o, FAQoUg U Sy WisALHS WAL 8.

2HSO,(aq) _[A8dleust  HO,SO0SO,H(aq)
w4 Boust - 2HSO(aq) + 2H'(aq)
+ Hzoz(aQ)

gladl yabluHl D,0, <l eridz W2 i
ugld GuuldHl daly 9.

K,S,04(s)+2D,0(1) —> 2KDSO,(aq)+D,0,(I)

(iii) 20e0Bis Ad Lo RAKRUSS 2-2eside
sirslladl @FHABId 2iZ30A (autoxidation)
gL ol 9,

25 9.4 SIS WsS Qs dyauHl
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Oy ()
——
H,/Pd

(AU WAl {luw)

2l Brudl 1 % Hy0, o 8, dd wel we
Frsfld sal 204 8. drole dd <l eoud
(M2ie gl 30 % (g0 uHiSl) H Alg il g
8. dn «fla eoudl e gL ay sluawvds 85 %
AL Alg otricll s B, ousll welld 68 el
Le Hy0, Aadl s 8.
9.7.2 ods O\QELHH‘. (Physical Properties)

Ye ML H,0, adopl el (wl
el ateoll) gl V. dsil Nl Glls Sl
smes 9.4 euldal 8.

H,0, €35 Wi well e BBid ad ud 8
. gysd Hy0, . HyO (dlaxifbig 221 K) e-id 8.
H,0, 30 % 19, s198l 6ol ‘100 se” s Ay
8. ddl @ 2wy ¥ 30 % H,0, wel a9
1 Blafe wed se STP 3 100 V Fedl 2Ail5uw+
2 B, ARy WR8L % 10V a3 A 8 d 3 %
H,0, disdl 4d 8.

2-Sandavi-asdl-la H,0, +

sl 9.5
10 seclonl @S URAKRUGS alaRldl woidlsl
aARldl S
Giq :
10 sedll HyOpil sl el STP
H,0,7 1L g9t 10L i[5y 2ud 8.
2H,0,(1) —> O,(g) + H,0(l)
2x34g  STP
68 g 224 L

STP 2122.4L0, 68 gH,0, Hitll G~ ey 8.

68 10

STP 10 L 0 ——

QY 0,
H,0, =

g HyO, Hial Gt

68 10
54 = 30.36 g
ddl 10 set H,0, 3 Hy0, il veiadt

= 30.36 g/L

Aa-big | K 272.4 aedl (298 K diumid wadl) /gem= 144
Besarilbig (pulid) /K 423 [R+1o4clL (290 K) [ centipoise 1.25
olsueolRl (298 K) [ mmHg 19 QuBdlRs xnunis (298 K) /C2/Nm2  70.7
deldl (268.5 K diudid 8+) [gem™ 1.64 [Qgdatesdl (298 K) [ Q1 em™! 5.1x10°8
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9.7.3 641281 (Structure)

SO UAKRASS vAUdeld ot 4ud B,
A UL el B AL del 2uedly wRAuelA
sl 9.341 sale 8.

' \

.0 pm | 8 pm

147.5 pm 111.5° 145.8 pm
\'_5\ ~
H E

(a) iy iqzal (b) u~t L
2ugld 9.3 (a) Ay ARl H,0,4 eltiza, Raa
wall 111.5° 8. (b) at Haaml HyO,
olrRel, [Bdd el 90.2° 8.
9.7.4 AN ﬂ@tﬁliﬁ (Chemical Properties)
Sl UASUSS WRRs 2w s oid
ey AIERR3AASAL 2§ Resunsdl a1 ad 8.
Seclls wgl uBudl A suldl O :
(i) 21RRs Wyl A[EUIAA AR
2Fe?*(aq) + 2H*(aq) + H,0,(aq) —
2Fe3*(aq) + 2H,0(l)
PbS(s) + 4H,0,(aq) —> PbSO,(s) + 4H,0(])
(i) 2ARRSs HAHUl RisAd 2R
2MnO, + 6H' + 5H,0, —>
2Mn2*(aq) + 8H,0 + 50,
HOCI + H,0, —> H;0" + CI™ + 0,
(iii) O MHHul AHULRRUA 2AR
2Fe?" + H,0, — 2Fe*" + 20H-
Mn?* + H,0, & Mn*" + 20H-
(iv) olls HaHul ResAq 2UR
I, + H,0, + 20H- — 2I" + 2H,0 + O,
2MnO, + 3H,0, — 2MnO, + 30, +
2H,0 + 20H~

9.7.5 uAS (Storage)

H,0, ustal AuSHl »iadt 4R 4R [Aaen
w8,

2H,0,(1) = 2H,0(1) + Ox(g)

dgril AU wAAl veumUHl AL A
(51l UMl 8dl) Guadl uBuaid Gellud
(catalysed) 52 8. dell de *lad 2R Aeldd 51U %
WiResl UMD SR Al wUd 8, YRud

_uARAstA
adi 2edlsis d3 GRRAUML 2 B, dd Yol
sellel g2 AviaAHl 2d V. 5181 3 Yo S

-
AN

URLsALSsAL [Rslesly [Qaedd ARd 53 8.

9.7.6 GuULL (Uses)

H,0)il stglon Gualdidl 5181 -l »lielBis
BallestMl dtIRL ddl € 9. d-ll 3eals Gualell {1
galoy & :

(i) RABFel adHi HyO,+l Guadlol auoil dL-1als
(hair bleach) d13 224 He USHBAGIRS
(disinfectant) a3 wd . d wag-il
(antiseptic) dZ1% oi2nHi uLS4lAL (perhydrol)
AR QA D,

(i) d ARuH uwd2 x4 AR wsilde T
RUMRIAL Bculerdi Guald(l . lal ]I
Gl ol Yauasi-l eirdiazHi qugd 8.

(iii) d esfsaldiq, 212Rs RS 21 J2dls viel
velal dal 20N (RIBARIRA) adi3-l AsAuH]
Gualll 9.

(iv) GellolMi del GUHIOL $1ug, SWLAAL Hidl, MG,
dd, Aw(l 4913 HIZ2 LS dE =y 9,

(v) wadsid a3udl d walaeld (sRuwa) wuue-
Qs ugL Guadll o4 8. eld., 43¢ -
1EUBLs s 6leIR 9L5Hl iddl ASIHL
NallHl UEURHSA GUARML, AAUASS Aly-leil
ilE3AAHL, YA AL A8 WRRARAL
yrRduAdL Hy0, Gualdll .

9.8 @ux well (Heavy Water) (D,O)

el welldl etdlon WAl Gudldl yfsauR
Ralseanl Y2l Hes ddld 2w [y wBaiHl
B xequnl 2d 9, ded Gedted wiell-i ysl
[Qgalacuas gRl adl dedls wid-il Gelloi
Guieln 13 Wy B. d-l olifas duHl sives 9.3
galdal 9. d 2u @RuM AUl oledeu]
auad B, eld.,

CaC, + 2D,0 — C,D, + Ca(OD),

SO; + D,0 — D,SO,

Al,C; + 12D,0 —> 3CD, + 4Al(OD),

9.9 $uaad} 3481631% 1 (Dihydrogen

as a Fuel)
JUSLSQAA st gAAUA ABS HouML Gwy
Bau~ 52 0. Jueldiot, Madq, LPG a3l gl



Lol

AMIA el (Hlaul, endl e sel) eeedl sd
adl G-l el Ses 9.540 sl 8.

ses 9.5 WYl W 8 3 JUSIHLY de
AU sHHIAdOL U2A sl (A8 218)) iy Glod
Ysd 53 A% O, Al JUSLOAAHAL ede UL
Bau~t adl Medsld WL URlarll eedt el
Baurt Adl UENSL Sl 29 €l B, UgLS% gl
Bt Ul YEUSHL oL JAUO2NAeAL 2SS %
€l 9, (Suetdglansdl wd bl 2wglail
Wl €l B.) diu-l Rl sl el vl
et sl Al gedld SREL JUALS2lo e
JUBAg 2 wBul adl AUl A 5 sesiiot
A F WML AL 2 B ddl enl Rl dg,
AU, USIRAA JUSLOI%A UYL Uk, dA%el AHLA
oellHl Glad Wikd Al deell WHRMl Wal 2igl
Ay Sl 30 08 AR €l 8. JUsSi Ay
20 K diumtdl 830 udl weugldi 3uidz wHd o, dql
Higl uales 2i8laiel wasdl € 8. NaNig,
Ti-TiH,, Mg-MgH, a2 %dl [istugai-l oirdl
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2SIl GUADL SUELSArL B0 eIl HAS
sl wld 9, 2wl qulsllal Adlb-Asdlz
Qusldedl sidam d Gualol sal Wizql [[sedl
A4l WelRd sl

21 Aedl o QRsey Sy wdaan 3.
Slofot vl Yo Rigid ual ada aiy
A3UAL SIS 23Ul Glode uRAgA A A
0. SLOrt el S1UEl A B § Glad+ AUl
[RedGlodel a3 Al UL Jugisior a3l 8.
Rl 2ol Slasdl uddl alr HisdleR 200540
UAARAA AleAHL SIS AndBl a3 Guylal
52qlell wiledl WAL YRl WF52 A3 sl AAHL AR
Ylalal algdl H2 5 % u81d0% BMBd CNGHL
GUAIRL SAUHL UL ell. AURGUE JUSLEZA A, 25112
wriel {R IR amidl aqsn wae Yl weil asial

waduid AHUHL eSOl Gudldl suldRI-
Sl [RAAGAHL Gadlet =2 wd O, Al w08 S
3 a1 aulul JugLeos 2Rls A Wy dd 2
LA God Al a3 ilonal.

S5 9.5 R~ Swari (Mani, enmi, seni) seel Yo adl God

el Ysd adl HUEREE UL LPG | CH, 4y g2
Bloa kJ i (ay wazeuni) | (uaudl xaraui) (wedl 214l
wld e 286 285 2220 880 5511
wld uy 143 142 50 53 47
wld (@R 12 9968 25590 35 34005
ARl

Gl Hat As Sdsgld duAdl Al sasl Wy 8. d Sdsgid dpudld yasld sl

WA oi1d B, 21 dd [@Rre agel 8. del A8 w5 WRAH (JH), SHRRUU (D waa
lZH) A BRun (T »taal ‘;’H) 8. 2 %ML ol RRun NARABU 8. 2uesdl gl

A 3l drell WA AAAL Sl 9dl d-l [ARre oL SRA wiadsiesil dd

ldly ol wa 9.

Aeisnl Lol [Aya waeeil woll viad de 8. Ysd el d yedldl Al sdl

uag ell, uq AU 2Rl yelldl awEl R Ry wuenl 1ol sddl drdldl 34

gLl e Sy 8.

UglRuEemil naly @A WAL glRL SUeLSigd 2elBls Gouled sl 2ud 8.
d awraon welldl [@edleuy-al Guiels dld Gt ax 8.
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SuetSglos-l H-H oit [Qlor si-auedl (435.88 kJ mol!) 516 cixelril 61 URHIQRAL d2dl-l
Wsaolt W2 GRAH €11 B, AL REHAL R Susddy--l Gualol uedly 2RlHi
8. uRRUA duuid ~4000 K 3l u€id 8 % G ola-ibigall tigpiqu dleor w2 el
dAuHLL 6.

RIAL v JEetddor--l unll Gl el @l A-nedldl 518 d R S 9,
d 2450 WRRARHL do1eoL o1l drall WA S SIS oi-ild 8. ot LS4 212 [Aeuaii
adflsd 3 ws B : 2y wudl wde s, AeAAYs wudl wuedly gEEs 2
el 2adl BiddaddiEad sigss. st Gldqss qdlystl oididdl w2 iesdl Hid
gloZ168 Gualdll uBus 8. wusdld €1dqds (eld., B,Hy, CH,, NH;, H,0) Al¥el @a-ui 2l
Heraril Ayl B, Hieelld SLoQSsel GUALIL JUSLE el 2[ALE1S0L HIE 2 JUSLO% AL
AAS R dld Wy B,

QUESio-Al wu AAnURSs wBu U Risa B g adiaqd ads, wel,
WML, Badld, adfd Gl a9 2wl el Adlogedld Ml a8, wgsd usHHl d g
isMSs Résat W2 Guddll B, wasiy sdsHdl d Wetl oada dF Guddll 8.
ol A wedesd SHel 243 Herd HAD (SLEQA Bsuaar).

well @ A, @Ay weni qoll 2uadl ueel 8. d auals wa 3l@s [ 2k
Herad O, wlld el sareimiadl v ol dal Wl il diy sHaraMl ARl
FUIARRL Y B, ¥ DAUARRAUL 2Ll o5 Moad O, wRlldl 2., d-l 51l olHReAL 519
ag gold usl qud 8. w0 oAl 53 oReHl HedH e oy A weldl cumui
AeAdd Lol ot gl O, welldl adla wsladl 5129 — (a) d 2wy 24 21l 2ua-la
AWl W2 Gdd gas dd ad 8. (b) d Gewadl (RS 24 Ady) ueed a3 ad 8.
(c) d [l WsiReL wysd Aol oirid 8. well-l g8 a1 2{vunat- R 5128 wel
s ol 9 % Geldll W2 AsUAsRs S B, Arlade ud uARNA wud ARSI
g2l welll 2l u1a 2l 5B g2 53 asiu B

@R well (D,0) i At B i Gawled Ay well-l Rgdfaed gl s
2§d B, d Aty Ad YBauR Ruiseaul Y2l Yes aly Gualll 8.

QIS WASANES (H,0,) undelld oituzel 8ud 8, d 2AelBls Iotals 2 e
dal @3¢ s 2AeiBls Al gl Sl adl sl HaldlHl HguRrisd GuaARML sldlil
WHIHL duRd 8,

LAY

9.1 2adsiesil &ddu drardl Al dogellug, dl SaAsgi-lla @il 2D %8l 52

9.2 €lSAyirl AHRAMSIAL UH Avil. 2L AHRAASIAL e0 dARITR § & 7

9.3 A AU elddot s uHiedly 23U sl [Buiedly @3uHl AL W2 2Adl 1o 87

9.4 ‘sl OlRSBAA’ gl ad uetdgrtd Gadledt dl Ad awl wsy ?

9.5 [Radleur ugld gl WeL wa guadiomsl oiiaz qgidl. 2 usiul [Realaeuosy-l
9 ofusL el © ?

r =

9.6 1A wouddl uBwpl yel s

[-5

(i) Hy(g) + M, Oy (s) —A

(i) CO@ +Hy®) o
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9.7
9.8
9.9
9.10
9.11

9.12
9.13

9.14
9.15

9.16

9.17
0.18
9.19

9.20

9.21
9.22
9.23
9.24
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e A
(iii) C3Hg(g) + 3H,0(g) Gelus

(iv) Zn(s) + NaOH(aq) _ 24l |

Qusd-l AUl uRABUHsAAL @30 H-H ol Gl sA-enedldl uReuHi-l
23l 53,

gloQeL (i) Sdsgia Qrruaion (i) Sdsgid uRe - (ifi) SAsgid 4ls Ayl 2idl
Al Ay 4 O 7 AL Gl Ale(lug] dloy Gelswl glRl AHAdlL.

SAs2iA Gauaion gss AL 6iHRE wA AAVAMBS UBUARNAL 203 ds]
szl 00 dxRl g 2qdail 8 7

9 i Vel UL AV 8L 3 C H, o WslR-L slolrt 1568 ALl @A 1R 3 olaedl
¥4 addl ? dHiRL Grasd dlellug] esudl.

“rradradlolPlad €1946s” 200 dHRl une 9 © 7 oL di Al s AL ©L § iesdl
Qg 2L Wil G988 el wd 7 dRl Burd awweilug] L

LBl AAS W2 Hiedle edyds 3ol Ad Gualdl & ? yuedl.

wmedly g9l vadl AIEU-sI9w 2 sucidl A Al siHml 3l d
Gualdll ot B AHoAAL

a3l NH;, H,0 4 HF U8l 5ietl e1dgioret oitieit Gl ulZaaiedl 2idan avil 1 ? 2 w2 ?
Ay eldgds uel Al [Asizdle uBaL 530 29 Gaut 53 9. 21 BRuul 2BERuMs
a3 nelldl CO,yril Gualol 531 usi ? uudl.

13 saldail alsael s :

(i) CaH,, BeH, i+ TiHy [Qgd dlesdidl Agdl sHHQ Ollsdl.

(i) LiH, NaH 24 CsHA 2uu-ild alalBisdidl addl 4l dlsdl.

(iii) H-H, D-D -l F-F- o{tfQuiy-t s-aiedldl 2Adl $430 sl

(iv) NaH, MgH, 1 H,01 Rés2 scletl il Asdl sHHL ollsdl.

H,0 2iri HyOpmil sitReli-l derl $3L

welll 2ad WAlEeus’ woe oL il wnw o © ? d-dl wedsa g © ?

welldl F, wddl uBaa sud ad »lifR3ad 2 Resad Aed omudl 3 5§ allRind
A[FAIA/R 5 29 ?

{3 galddl ualRs wBudl yol s :

(i) PbS(s) + H,0,(aq) —

(i) MnO,(aq) + HyO,(aq) —>

(iii) CaO(s) + H,O(g) =

(iv) AlCly(g) + H,0(l) —

(v) CasNy(s) + HyO() —

Guz sulddl uBuA (a) waReust (b) AWa 24 (c) welasa WEHAHL adlsd 520,
ORFAL AWMLY WIUAL GlHIRRL aslq 530,

sal sRelA o1t well 2ieudl 2w 2l SBeAdL 4 © ?

AARA U RFHE DA gL 5RA wellad 42 sirlddl-l ugld 214 Rigia-l 2l s
el Gordl 2aoua suladl ANURS WBAL @il
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9.25 &%t WIsASS AR wA Resanisdl adld sd 3 8 dd aweselug ealadl
AR uBAAL Quil.

9.26 [Ruilfyd wel ved g ? d 3dl dd Aadl asu & ?

9.27 o [Auifrd well suar FRilRd welldl Guddl Wlar e s astt ? % <L, dlodd
Ylaldids oidiadl 9 sd ASH ?

928 @dld’l A Fausueldi weldl GualBidl agldl,

9.29 wrll-l 54l o A gias dld Gual oiid © 7 d saL usReL A (i) gl 530
a% 9 A (ii) walaMlyd s301 ax & ?

930 H,O -l D,O-it il anellal eflal d waidl g dit Wieil 91 § D,OA Wlal W2 GuddLil
ag sy ?

9.31 ‘galdeun’ A ‘wdlusel UEl 42 g dsldd wWdl B 7

932 adlu €14 3l A sells Adlor-nial wel-l xqeumisid g2 520 a & ?

9.33 wMiedlusHis 15, 19, 23 A 440l dredl o JASOf WL UBUL 5304 SdHos
oirilddl €l dl dfd duedl usf @ 9 e el )l ? well wA-l dudl adeys-l
da-l 53U

9.34 R vFAUn (1) 5RO v Weliyy seludsdl gel yel (i) wxe wel (i)
ARRS well 24 (iii) 6fPs wel W wWBAL sl 20d dl dd d glagi 56 sl
UaL AL 91 7 odl %3 Al Al AR WHSWIL Qv

935 H,0, %dl d o-uas ddd ad & ?

9.36 {13 ealdal woel w3l dHRl Ay § & ?

(i) €16t vl (i) eufor-lsaen (jii) Redin (iv) sadiy eu-id wiEa
(v) sl sin
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s-[Acuoll dral (The s-Block Elements)

Sqil :

L BLEHAL 24U eIl AN,

wlese] Al v Al AL
ALY dlalRisdiiid - qeidl

=

AS2AUL

lesAld wed Uil A dusl
AUl A aBsdidia
AHndl asall.

2e0BLs Td M HALAAL YI2d=s
Rrire AlBddl ARBAH 21
sleuum-l YA+l Geules,
duatil 24 GualdllA agldl asal.
ARUH, WIREuH, HoARuY A
slyu-l F(as vioiq [Bielasll.

“pesdl A USAUS AL Ui ARSI UAH At 2L AHEHL
2y, drallell @R uHing el Ul 8.

LA SesHL s-[AeULL drell Adl drell B 3 Fui Deell SAs2I- A1l
olgIR+{l s-sa5UL elvld WA B, s-585 WA oL % SAsRA AHdl w3
8. ddl 2iadsiresdl s-Rewnl o avel (1 21 2) 2dal 8.
2iadsiesl Axe 140 [QRYH, ARux, V2R, 3BIRUH, Ry
A SR drdl 2udal 9. A38s Ad 2 drdl vesdl wugil
dZly 2loeid 9, 2 dAd vlovidid SR 2 8 5 dail well we
WEAL 53 LSARUSS oirld 9. o W] Wl sesald- (As)
Sl 89, A4 241 olR[un, Aoy, HAwu, w@ilRuy, ollRun
2 A3 el el 8. AL dredl AR[RRUAL vuale Rl AHA
A 2iiesatd 2 Higall dd david 8. SR8 3 duildl 2isAuSs
A GIOSAGS @cuad] HesAldd B, 2L UL HISUSS
yellel gl (crust)* Holl »ud 8.

Miesell gl ol AN 2 WRRAA Yeell-l usii [Rya
el qoll 20d 8. R AR, 3BRAH A RBd wwa
gl 2y B (ses 10.1). sy vou ¥ RAUGBY B, d-dl
Al ay 2wy RAAdl AHRAFS 223Fr Al EY™, AHY HIot
21 (e 8. viesats el gl 3@y w1 HoAfuusdl
(Ayadisi Yol WUAHL 2iesi winHl 21 981 8, 212 2URun
A GRUM vl % 20l UHRE Guaed €l 6. eR(Gun [QRa
(rare) dvd 8 21 IR ARERA B, A w8 1G5 wsd T«
10710 25 %ed o & (sies 10.2).

s-{acuoLAL drell-{l AMird SAsgI-Y AL 2ilesd]l Qg W2
[Guel aiy] ms! 2 sl At 12 [GHel Ay ns? 8.

AHS 1 2 AHS 2L NN drdl s [ARAH 21 dRun
Jeals dal ARl edld ® 3 d % AHS A dredl Sl 2L
W, 2 AHFUBA 2Rl Huddl drel dus{l wedldl AL ol
sl dted WA ARAAL HAD B, 20, AU FoARH Al A

+ yeelldl Wdol sllaiRdRA WUl (crust) s ©. F Howl [allad
vigsmigl ol s USIRAL vss F S WA ) A Avld oA B,
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GlRMRUH AeyMFan Wl ddel wu Rl
Adl suld B, wadsivesdi 2wl use-dl Qs
AU A Fd [sel Aol a3y saladmi 2ud
Q. 2wl [Asel Asid drdldl suudly 56 vt 2l
dlycuz/Biul ARl 18 Sl 6. s AlYs
AU, v WZRUH 20l 244 [ZRAUIYS HoARUH
uA H@uH il ¥[@s gami (biological fluid)
wol % WHIGML HOL B, AL AL 2L (s s1dl
Bl & 21det Al naell 24 dletdd ddsl de-t

(nerve impulse conduction) $3 €.
10.1 uHs 10 dval : uesdl gl
(Group 1 Elements : Alkali

Metals)

sl gL AR0ABS A olilds eI
welusuis aal-dl w0l Fufid ade Addl qoew
8. lesell Higaiil waredly, olilds e AR
ael-l 2l {ld sami 2udl @ ¢
10.1.1 $Asila -

(Electronic Configuration)

ol Hiesell fig drel s AAFsdl SdsgiA ns!
grd 8. L SAsgi-le @Al GHel Ay drall
dasgila Al aHAdl i 9. L drelledl olaldH
Adlorsel saMl el SAsglA U] el wsidl
gl d ay [Agdad o 8. dall pudl Sdsgiq
apiell, s Adlws M 2iuq oirtid 8. 2], dil
SERAML Y5 vl Hofl 2adl -l

d | s Saszi-lu 2L
[Buy | Li | 1s%2s'
AR Na | 1s?25?2p®3s!
wizlud | K| 15225%2p3s533poas!
3[BRux [ Rb | 1522522p°3523pS3d'%4s%4p°5s!
Ruan Cs | 15%25%2p°3s5?3p°3d'°4s?

4p°4d'°55*5p°6s’ uudl [Xe] 65!

sl | Fr | [Rn]7s'

10.1.2 wHly A7 2pudla Gy (Atomic

and Ionic Radii)
Addsiesil 56w wadul vesdl Uil
wmedly se Al Hiel Sl 9. wHedlusHis audl-l

RuLLast

A1 UYL 56 UL afl B, s AAlYs 2l (MT)
drtl %eis URHIRL Sl il €l 89, AUl Guedl
A4l drs wdl vesel wgAHAl wmedly 2w
waly Blosl audl oy 9 ved 3 Lidl Cs ds
Fdl uHRdlY se Al ©.

10.1.3 a5 vi-edl (Tonization Enthalpy)

siesel gl wuasdlse vicaed] 2l
S 8 A Al Gurell A Lidl Cs ds
vilu{ls0l Aaled] 1S 9. wUH ddl SR8 dUdl Fdl
Sfsa dlgeurdl uvuHelui dddl odl uedld
seefl U AU €l B dul clEldH sal
dasgiv sl=mu dloendl uRAdd gdal o 9.
10.1.4 lusa vi-enedl (Hydration Enthalpy)

slesl g 2l gelasa A-aedld ey
AUl 52 auadl wd w2 8.

Li'>Na >K >Rb >Cs"

Litell oellusael ia dlel atid €l 8 i vl
sRed dll o [RYY sl Yeud wnysd €y 8.
¢ld., LiCl-2H,0
10.1.5 ollas ?;Qlﬂﬂli (Physical Properties)

ol o viesell wgil AlEl Fdl Age, AWM 2
A%l sasl Sl 8. dHrl Hl2l el 51281 dH+l addl
wiedl €l B, ¥ uysHl Lidl Cs dg odi a4l 8.
Wellud ARy sl easl wg O, dildl «{lai
Ay wA Gesadliy suld © 3 A2l 2sa
A5l SAsAA el 5128 Folo Hicla iy 236l
8. esell HigHil U del Rl AEASAL L
dlaldls o0 euld B, 2y Udid 52 2 B 3 olldxdl
L d-fl slEldd sami WAl ddsgiAd Gl sk
22 YR Grlyd 53 8. w43 Galrd adal SAsiA Uil
qLARAML U A O AL 29 &AL 1A R
Yool (A0 GRF Al 1A 8.

g Li Na K | Rb | Cs

ER] Bruw | dlal | w«dl| aia | el
ale ooiel

Anm 670.8 5892 | 766.5 | 780.0 | 455.5

ael viesell gl dasll 23 wdld sl
wiul asid 9, o du-dl Algdid odld ustal
(flame photometry) adl UHIRAlY ML
agluzesll (atomic absorption spectroscopy) gl2L w155l
s3 AL B, AL dredl U UL AU WA D AR
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5025 10.1 2uesdl gt wRaedla w1 Allds iyl

NIEREN] QRan | ABun | W2Rau eBun | Rldan | sluum
Li Na K Rb Cs Fr

wHIRA{lY 54LS 3 11 19 37 55 87

wmieclugu (g mol ) 6.94 22.99 39.10 85.47 132.91 (223)

SAsA{lU L [He] 2s' | [Ne] 3s' | [Ar] 4s' [Kr] 55 [Xe] 6s' | [Rn]7s'

21u-{l5201 520 496 419 403 376 ~375

el / kI mol ™

eflusel —506 —406 330 310 276 -

Al / kI mol™

Hicdly [Biordl / pm 152 186 227 248 265 -

wla ol 76 102 138 152 167 (180)

M /pm

LB /K 454 371 336 312 302 -

6.6 /K 1615 1156 1032 961 944 -

feldl / g cm ™ 0.53 0.97 0.86 1.53 1.90 -

YR, Yi2Blua -3.04 -2.714 -2.925 —2.930 —2.927 —~

M /M)« EY v

YeldRBIHL 18* 2.27%x ].84%x 78-12% 2-6* ~107%*

wifaf

*ppm (parts per million), ** a%«all 252 WHERL  Yeldel : yeefld GUL 2R @ dril LN 2 Gur-ll

Ye2ddrll UL

uslad ML Yaleil SR8 MR HAsA a8,
2L oAl 5128 RuBud 2 WRREAMHAL Gudlal
ustal [Qadsivdl [Redga dls an 8.

10.1.6 AU 24N (Chemical Properties)
Hiesel Higl duel HleL se 2 Al 2ua-lse

el sRA vot o WAbdis 8. 2 wgil-l

WABaasdl aqeHl A drs wdl addl wu 8.

(i) s ud wabucusdl : viesdl gl s
gl vl Ul . 5128 3 dHel wRASS oA
9, % oy WA UBAL 53 SSRUSS siAld 9.
A2l sl wde Ad AL B A LKA
old 9. [RRYH HARSS oAl 9, ARUN
WASALSS ollld 89, 2y Mgl JURASALSS
oirld 8. YulsAs (07) 2dnt K, Rb, Cs
el Hial el elodlHl o @Rl iy 0.
4Li+ 0, > 2 Li,0 (AHisu6s)

2Na + 0, = Na,0, (WRisA163)

M+ 0, > MO, (Julisuss)

(M =K, Rb, Cs)

2L oL o AHISAGHL liesell Hidrll U5
vl +1 O, [RUY saiqL Adg- e ¥4l %
uBul s3 wuale3u adegs suldl RREM A28

-

(LijN) ai-id 8. slesel diqia dusl well -
gal Ul Gl uaZuictsdid dl8 3041 AvaA™
id 9.

S8l 10.1
KOl Kefl 2Ai[53at 2aan g 6 7
Bia :

yurllsuss R 0, a3y eulaqmi
wWd O, w5 AdY dee § ddl diRiwHdl
URIAA el +1 8.
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(i) well ud wABumesdar @ vuesel aigail wel
A uBUL s SISJRUSS A QUGS
oirlld 69,
2M + 2H,0 — 2M" + 20H™ + H,

(M = 2uesdll )
A W oAAlMd w3 O 5 vuesdl wgHL
[aRaAL O Heu el ay oL (Ses 10.1)
gl 9, ol ARUMA EO yeu Al e
1R Gl B, du 9l (AR AURUH 52l 2
Gu Ad wel wd wBaw 2 8. (@Rl
Wl oadgs drl il s6 wd Gl wdlusa
wraedl-l 5180 dRtudl wd B, uHsHdl w1y
il well wd s Ad wBa 2 9.
L GUAL dpll WAlHeldl Fdl 3 lesleld,
AYHY VHUAUL 2 BesS 0 WERL 52 8.

(iii) St U WlalFucisdl : @dtel 673 K
(Ruv w2 1073 K) diudid gasidgierst
slesel Udpil Al wEUL 53 sLdgLds erud O,
ol lesell Mgl LOgLes vt A ialy
€l 8, L Gosadlbie Gl gl 8,
2M + H, = 2M'H~

(iv) et ud wlalbucsar : suesdl wgai
gelloyt Al vl GU B 530 vuuslu ey
M'X™ oetd 8. A 3 RiBeAL esSs ol
Vod: ASAAYS B, i 5100 (Rl Gl
gl aidl 8 (seudd-dl Sdsgid dlend
Heilid gl [Qgd adidl Bad ydlowan s¢ 8).
Li" »lirief 56 a8) A u @, dell Li' e
BoUUA{l dRAWA 9ddl SAS2A  dledi
(gl et He ay axdl 4ud 8. dell [y
s Alell ay usAdws uslt euld 8.

(v) Rsursdlugla : vuesell tigail uorn Resa-sdl
. [Ruy Al ay w4 AR Al 2]
alsaanoll Resadsdl & (Ses 10.1). wulld
Qadyd W2l Resursdl adld«l alsq
Wud 52 0. F Bse 3w euld B,

M(s) = M(g) Gtduld- 2i-aieyl

M(g) = M'(g) + ¢ varllsel Al
M'(g) + H,0 = M'(aq) wcllusel a-uedl
(RN 2ddd 56 g dladl s18 d-dl
wellusel A-enelld qew Al ay €l 8. F

RuLLast

i EO 3ed ay saL €lainl 2 a ay ulsaauell
Resudsdl gl wudied 2l 8.

s 102
CL/CI w2 EO e +1.36, L,/I~ 2 +0.53,
Agt/Ag 2 +0.79, Na*/Na #2 —2.71 4
Lit/Li w2 =3.04 8. {12 saldell stu-{la 2R
Rssarsdl a3l woladidl Gadl s4ui ollsdl :
I, Ag, CI, Li, Na
B3 :

2l $4 : Li>Na>1">Ag > CI”

(vi) uandl ARl gt @ viesdl wgil uad
VHUHAAL 20100 8 i, 821 dledll o1 glant
oilld 8, % @olld [Agdalss 8,

M+ (x + y)NH; = [M(NHy),]" + [e(NH3), ]
glagil dleoll 01 AHRAHY SAsgiA dli 9,
% ULl 294 (ARl Alsd AN € 2 glaeiA
aledil 201 21U B, L gLl AAAeS O A
dud 34l Avidl 43 A Qg Ay dsd
538 e S oixld B,

M (o) + € + NH;(1) > MNH, o + 3 Ho(2)
(ul ‘am’ MU[HAHL glas ¥ad 8.) Al
glaglinl dledl 3L sta-o421L(Bronze)2LHi
FAl B A UYLl o 8.

10.1.7 GualdlL (Uses)

(&Rl Gualol 2Aolil (s il ety
Ay B, eld., sl A d ‘Use W’ (white metal)
oirtd 8 el AlF-l AL eilaami wd B,
AMFAH W ¥ Bal W oid 8 d-l Gualal
[QatetetL cUoll sirlaaidl Aty 6. oy wel % (sl
Hig otrld 8 d-dl Gudlal s92 We (armour plates)
sl i B, 2L wWesdl Gualal ai-ulsauR
WBRAHL i 9. (ARl Gualdl RadruuBs
S ol wel wd 9. ARUH gl Guala
Na/Pb (s wid oidladdi 2 8. % PbEt, -
PbMe, oi-ttacimi %330 8. 2 s16ids (organolead)
AUl 22U8 UglaHi »usleAdl (anti knock)
dly QAL daldi odi, Y3 slaui sl
Asysd Ugld auad 8. wall ARAUAL Gualal Al
u%s UHIR, Mgl (fast breeder nuclear reactor)
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aflds dd wd 8. V2B F@As Bupini dgwsdl

Afisl cwd 8. YRRy sdiRIOs WidR dls Guadil

0, URRMY LSRG A Aol Bedtetul

e ol SHIRUSSAL 2iaglins-dl 3udi Guadl 8.

Rl Gualol ustaf@gd siuui ay 8.

10.2 vtesel  digati AUl
AUy digf@asdivil (General
Characteristics of the
Compounds of the Alkali
Metals)

Hlesell Ul ol A AL iUy
ugld qud O, daldl Fedls A%l AU
ARl 2ul 21l sl 2udl B,

10.2.1 A5USS 2 SISJIsMSS AL
(Oxides and Hydroxides)

ay galdl e1wMl eedt sl [ARMY pud
2isSS LinO (dal Feells UAsu168 Liy0,), Allux
WK Na,0, (¥ 32dls yudisuds NaO,)
Iy Wy, 3GIRAU A RBUH AuRpALSASS
MO, oe-ild 8. oy WRRAQUL Ye AqHw-l M,0,
M,0, %1 MO, oi-idl asi 6. Hig iyl
st oaqdi-l A WA UAKRUSS vl JUALSRALSAL
2l w@L anRl wd B, A« sreL AR Glod
A glRL ML B8R Al W2l dedsl glRl
Ul 2l B, 2L 2RO well 4 el
gufAoua- 4 slOsUSS ol O -l wWEul
2 ealdl 8 :

M,O + Hy0 — 2M" + 20H~

M,0, + 2H,0 — 2M' + 20H + H,0,

2MO, + 2H,0 — 2M" + 20H" + H,0, + O,

e VeRAML 2SAEE 2 WSS Adloyell
DA € B, wsl YuRARUGS Ayl Yl
padl AU WAL Sl B, JURRABASS ALl
RoSld uR Eld B, wseils RuARIEsuAUl
AU AAsALG4-L VLAl A3 erlon Wi
Gualol wy 8.

sl 103
KO, 2 W2 Hesly & 7
B3a:
YURASRALSS O, eqdoisly 8. s18L 3 1*2p
wuRllusasul ws wYOEUA Sdsgl Ml €l 8.
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s Aol wiell we-l wEuel wad
SIESSALES ALl ol LSl Al ay won $lu
8 el dl welHl Aadel gl as voy o 2]
Bt 53 8. A gl sRRL dla wlasm 8.
10.2.2 deuS3 AN (Halides)

ol % wlesdl Hig dalds Adlydl MX
(X =F, Cl, Br, I) Gl oenifeigaion 0QglA e
WRs O, 2l AN AU ARASS, SLOJEALDS
wudl sleliedl welly sy ARk 2w wBa
s ol Asl B, 2L oL Sl Y BB A%
Arall 1Ad 8. wesdl gl sl AHOY
v Al Gurel 1A drg wdl 2 .o ad Au
8, 2R lesdl Hidull sARSS, oSS i
UALSLES AL HL2 AfHG-j; yed dedl elleR
Glag A wd 8. A8 ua wg w2 AHO ya
sAlASEL UGS dE SRl 211 R A WY B.

Ae-foly, M Gsarlbigdl s1 éaal sdluds >
SARLGS > 6lMLSS > UALLOS HwoLll Sl B, VAL ol
SallSs ALyl wellil st €l 8. LiF-l wellu
el gl dell ay dld el s € ©
dal CsI-l welli 20l gleddl deit 6l Buaslel 248l
geflusael el SR8 1 8. ([ARUHAL A
Sl ARl S, WRRA 24 Salde RS
gl €1y 8, LiCl WIRAH1 wel gl .

10.2.3 A5A-1R31 2R\ (Salts of Oxo-acids)

ALSRA-URAS Al AR O, FHL ¥ UHIG, U
ARBs Welddl difsua wqe du B d ¥
WRHIBL A BISAAHE AYEAL €l 8. eld,
s1olis 2R Hy,CO5[OC(OH),], uesyRs R
H,S0,(0,S(OH),). llesell Hiail ot 2lisil-viRg
A AR oilld 9. Al A Fd wellil gl w1
Galy Ad 2l Gl B. dvil-il steliie (M,CO;) #ia
Hl2l eotl BRumi gldfat swilde (MHCO,) ual
Gw{la Ad ay el €l B, ¥y [Qedad aaBisd
Al 1A 428 ol 98 D dn sieiid2 2 SSJoe
siofifiel 2l Al B, RiRUH sweiide Gwdl
glolul ay 2l el €ldl. [ se Al €laie
58 A el B sl CO,7 A YR AR aud
2 Li,0 2l CO, =il 8. dril 81631t siolinierd
wReica 8ot UMl Al €ld,
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10.3 ([ARumw 2RaMHa ([Qidd) asHl
(Anomalous Properties of
Lithium)

RuH (Pl s AHRAMA adys eald
8 ¢ (i) 2uale dly [ARAH wHIBY 2A del 2
Al st (i) Gl Yellowant als (ved dlaouz/Blordn
elldz). uReud [afEun Adly-All asAws
AlRisdini auRl ad 8, F dldl sielFs glasu
Slddl 2 aleleR $ld 8. aydi [y dod Ry
il [asel ol suld B, Fl Al 2wwo GuR
5309,

10.3.1 (QRun 21 v suesel wigal 4
dstdd-il ‘i'al?ril (Points of Difference
Between Lithium and Other Alkali
Metals)

(i) (Rud ag] Avd 8. d-l Adxbig 2 Gesanlbig

e wlesell gl sl Gl B,

(i) (R 2uesell ugpiHl Alel 209 waFuds
8, uig Al uot Resudsdl 8. sal eent
5l d {eaed HALSALSS LiyO 24 2188 LigN
orld 6, % wd sl WPl oidd el

(i) LiCl wnelns & i saysd (LiCl- 2H,0)
a5 wleslsrer Wi 8. FUR AU viesdl Hig
SARSS FNYsd AAIF-AL istiadl el

(iv) RRuH g1ddon soiide a- @3d Hadl -,
P VY 64l % dredl B Sldga siellAe
oidld 8,

(v) [Ru 2 2uesel wgiel QuRd Sad
Al uBul Saduds oieladl Al

(vi) RRay Awdzed 2% sl [RUY AHisus
(Li,0) ot 8, 13 1wy vilesel Uil Audge
Al 2adl udgideni [@aed wi €.
4LiNO; — 2Li,O + 4NO, + O,
2NaNO; —> 2NaNO, + O,

(vii) LiIF 2 Li,0 =4 liesell il siadl
Al sl wellHl = 29l gled 8,
10.3.2 [ARuy A HoARn a2 aadi-u
g&m\ (Points of Similarities Between

Lithium and Magnesium )

RRUH 2 AoARuH 92l ArUdL vid 5304
%S D A d Ge@adld sR2 AL Al e
®. wuedly Bl Li = 152 pm, Mg = 160 pm;
wua-{ld Biesat Li' = 76 pm, Mg = 72 pm. A3di-l
woy yeadl 1A el 8

RuLLast

(1) [REH 2 WAREH Al sadl w4l
U dredl Sl AMIZ Avid A Sasl 9,

(i) (ARUM 24 HeARUH wel w8 HAdl wBu 52
0. drl wASE A SIOJSADS wsllmi wsu
9L gl B, dMel SlOJSULO ™M, Sl
Reed Wi O, (AR 214 HoAfuu oA
AdZlg WA A WS Udgds (LisN
2 Mg;N,) Ui 8.

(iii) 2isu8 Li,O 24 MgO a4 »lilsux-t ud
AL SIS QURASAES Al 4l

(iv) RBaY 2w BoARHAL sollded oM sdl
ASALSU] [@Qae WA B A BLSALSS del si6i-
QULSALSS 2 B, [ARUY A HHA[IH gl
del Lg% slollne oirtdl A,

(v) LiCl -l MgCl, 6id da-diaui sl 9.

(vi) LiCl 21 MgCl, oid clwudl 8 2 wdly
sla@idl LiCly«2H,O dal MgCl, - 8H,0
dly Wl wi 6o,

10.4 ALauU 32a1s AL A%
(Some Important Compounds of
Sodium)

1B N Gualall AURUHAL AT ARUH

sollde, ARUH USRS, ARUH selADs 244

AR cuusiolidedl AMid w B, i Ad-ld Hiel

W Geuler 2 dlldl Gualdll A agley & -

ABau sielide (i AsL) Na,CO;y - 10H,0 :
AHIA Pd ARUM sweilded Aled uglaal

oildldl 2d 8, L uBuml ARAH bl

stoiisierdl 20l gleddil et daii 2ud 8, 39l d

ARUH selASeAl AHFUH Sl sioilde wd-A

uBuiel Aagud wH 9, AHFAL 93 A saMl

widal ARAH sdlRASeAL Aig glarmidl CO, wy
uAR scuel AFAY sl 2 cuRole AHFHUH
g8l stollrie ol 8. 21 Ayel uBAA Wl
a3u {12 yoor avil asy B :
2NH; + H,0 + CO, —> (NH,),CO4
(NH,),CO; + H,0 + CO, —> 2NH,HCO,
NH,HCO; + NaCl — NH,CI + NaHCOj,
AR @ldflw soilde wlRsd nadl sauml
§d B, dd oM sl ARYA seilde oA 8.
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2NaHCO; — Na,CO; + CO, + H,0

2l WEAHL NH,Cl 421ddl g9l Ca(OH),
GHRAL NH; L yrtdind 31 asi 8. 3@y sdlids
Guiluy dd wa 9,

2NH,CI + Ca(OH), = 2NH; + CaCl, + H,0

A A Alng %3 O § Aled ulBu dRum
siolidedl Bauled W2 Aul wasi AR, SR8l 3
WReRuH elddad soilde dedl ol gl 8 %
WM SRS Agid glaeil AHURUU gLl
siolie GARAL 9dl Yol d wfud WHdl -,

eyl : AR sleliie ude Wlsuu aq weld
8. % 3511632 (NayCOy+ 10H,0) dld ifReted 41d
B, dd Haldl A8 dF uLlL waeHl 2 B, d
uiRlldi A0diell gled Al 9. L A=A M Sl
Isieidyenial wlRsrn dpud B ud AWALSie
oirld 8. 373 Kol Gl dius di-lgidge adyeiugl
Fosedld ot © A AFE WERHUL A B, 34
AL 58 .

Na,CO; - 10H,0 _375K | Na,CO,;*H,0 + 9H,0
Na,CO, - H,0 _>373K | Na,CO; + H,0

ARy swildedl sielide ool wel a3 -
[Goua- WMl giaed siesdidd oild 8,

CO;> + H,0 — HCO;~ + OH~
Guadl :

(i) d s weld Ay oiiadini, Hisll siMi 2

ausl5eM GualRll 6,

(i) o 512, A0, 08 2 SRS ALl FAl AHLF AL

Geuleni Gualell 8.

(i) d S99, B 2 S1UE GelNHL Guald(l .

(iv) d wdldsuou-dl LAl WBus dd wicis
el OLRUAHS YaussRIML Gualell 8.

ARUH saR53 (NaCl)

ARAH sadlRGeAL Yo Ald Adgd el 8,
FHL dril gl @AMl 2,791 2.9 251 &R S 8. UYL
gl wal eHl ARgwadl eyletaqdl g
W Sl 20d B, 2uen 2aul e al YA gl
ol @aear 50 it et 3{léld Geuled
SRAHL 2d 8. Yg (crude) ARUH sARIGA
A Fd aRld qaenidl Wl gl Haqy
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8. 2L 2 ARUH sclASsul AU ucde, Sl@un
Aes2, AU sARISS A HARUM SRS el
Adyel 2 a3 Qo B, A sARSS 2
oy sAROAl A lEd S0 AL dloraling
]ed 8§ (Adlaenidgl elod ydaddl W 9).
Lo ARUM sARIOS W RaAl WS 2UYs AR
el aldl weunl slounal vid 8 A gl
el ounat el 2 Al 2ud . 24 glavi
SiY SRS Ay ad Adid KRAHL 2d & el
Lo ARUH selASA W25 wadl didl wsu B,
w3 HAUH sARIGS A HoARUH scluSs wiellui
A gl glalddl SO glaRMl % W B,

ARuY sclRiSs 1081 K diumi Yl 8, d-ll
gleddl 273 K diuid 100 g wellii 36 g 8. diudid
aaldl A Al greadil @ auRl oddl Hadl
4l
Gulol :

(i) d 8¢ auuadl wHeA H{sl a3 Gualell 9.
(i) d NayO,, NaOH 21 Na,CO;{l ot-iideni

Guyloll 6.

ARun gifgisuss (sR2s A1) (NaOH)

ARUU SLOsAGs] 2NelBls Geuled AHA
Ad sieq2 a4 (Castner-Kellner) SNl A3uH,
sARS Rgalousd gkl LAl 2ud 8, sy
gl 45430 3els e slole Bl AU [Red-
[Aeuare sl 21D 69, 318 U Hsd adl AUUY Hig,
425431 WA %S ARYH AU (amalgam) ei-ud
8 A Aells U sAlRA Ay Gt Wy B,

3l 0 Nat + e- —H8, Na-iat

Al 1 C- > 2CLy +

AL wel wd wBul saEl AqBux
SLOJSASS Al JUSLOLw Ay Bu~t 2y B,

2Na — A + 2H,0 — 2NaOH + 2Hg + H,

ARUH SLOJSALDS ASe WIS (translucent)
g Yeld 8. d 591 K diuid ylod 8, d well ud
uBul 53 dHl ARG B A UGN esAlSH glaBl
oidld 8, ARUH SlOsASAL RS clling .
del glael Audl U WAl ARUH dsuss
AlaRBHIAL CO, A8 UFuL 5314 Na,CO; si-id 8.
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BuULL = ARUH ELESALSAL GuallaL : (i) Aley,
S0, S UM A HRAVY RAABIL GlrlldUHL ALY
8. (ii) Lglmu yedlsami ay 8. (jii) elisuded
geelsrel w6, (iv) sus Gl YdRAB sludA
Ay oitladdl 2 8. (v) Le A0l 2 dd i-laal
H2 Ay 9, (vi) wdLlouHl uBus dds wd 9.
ARUU QY sz (AEa A1) NaHCO,

ARUH e19% steline cilEat AL aly vlaviy
8. 518 3 dl ARM 5l d [Aded WA B A Hsd
dl sleld SSRGS U2l Bau~t 52 8 (34 ¢l
55 vigdl Ul Fal vie veldldi Bodl i 8. ddl
d edsl A WAL oA B.)

ARUH 19w sellde oirldal H2 ABuH
siolidedl glara sol UlsASs 9 Agd s
21d O, el 09l gl ARUH sl stelidestl
AL WRSIA A AR 2 B,

Na,CO; + H,O + CO, — 2NaHCO;

ARUH Sldfor swolide 2md-dl AL Ay
HI2 e AUALLS 8. dell Gualol ARHwMSHL AU 8.
10.5 Aun x4 WRianddl Flas 210

(Biological Importance of
Sodium and Potassium)

70 kg A% 4:1ddl 515 w4 Al5d 90 g Na
4 170 g K 4ud 8. ¥+l uvue{lii 5 g Fe 2
0.06 g Cu Hud €.

ARUH 20u walHs Ad Y8 wworml eal
sue{l ogRAl ouya 2 tidAly wagl ¥ sl
16U Sl B AUl WAL €Y B, 2L vUExl siddg
Aslceg 112, SN Ydeldl a2 welldl adel My
W2, SNML A5 dal AR ARSAL Qe WS euoL
aord 8, ARUH A WA AU ARy 2R3
aell o AMUAL HAAL wRud B, U stuuednidl
AR 4, dddl agd Bulal i duddl GRiusd
AFugd scdl audl dail gects Ad vao
8. 2, WRlHH 2d-dl SN gl [@Qyd wHaml
AL Hrllded 8 Ul Al GRias ABugsd 2 O iq
sgsloril iR AAl ATP Geurri $2dL W2 19l
aogdalHl 2 ARUM WA suddg Roranl yue
HI2 wdlolel 6.

sinuzadl [A3g ougiial ABaH i YRy
AL Al wHRHL AUl [Qadd oeud 9,

RuLLast

ws [alre Gelgel dSA dl, YR wopuHidL
el ARUU wdA R 143 mmolL ™
¥2¢, €l 8. U WRRMAU WaAd R HL
5 mmolL™' 8. il Alsdzdl  sedlsSA
10 mmolL™" (Na™) 27 105 mmolL™ (K") aua 8.
o wAsle Gr-usla s [@Acle-dly Bl
MEad 53 8. 3 ARaH D2Max v 58 B, 2
uw el AR G €l AR As gdlaia el
QIR ATPL duULL 53 8 2 2R Sl Hisaul
€ 24 sdls AR 15 kg wed €l .

10.6 UM 2L drdl : AsAS na
Q2 (Group 2 Elements :

Alkaline Earth Metals)

A 241 R[AU, WAy, SAuu, PRy,
ARUM A A3 drellodl AL A B, vadsiesHi
il vlesel Higall uehlel AHSHL 2Ud B, L drdld
(ARRAY Ran) siesadd 2w wgal als
VAN 2 B, UUH drd GlRMRYH AHEHL Y
drdlgl el ud 8 ud AefFHun d il [@sel
Aol gald 8. iesalS 2 didildl uHedl A
ollls oadl sives 10240 euldal 8.

10.6.1 Sdas2l-la A
Configuration)

L drelledl AAgSsAl SNl s-sasul 6 SAsinA
Sl B (55 10.2). dil-l A= SAsgie{la 2l
[Guel Ay ] ms? d% ealdl sy B, viesdl Higi-l
U 2L el AAFAL Hoaed sl ugld wrid 8.

(Electronic

dral su Sasai-llu 2

ARRUA Be |l1s22s2

oAU Mg |1s22522p53s2

s[cun Ca |1s22522p%3523p04s2

RI[UA Sr | 1s22522p%3523p%3410
4524p5552

RIEUE Ba | 1s%2s22p%3523p63d10452
4p%4d195525p%s2 or
[Xe]6s2

Aun Ra |[Rn]7s?

10.6.2 vy x1 2nudla Gesay (Atomic
and Ionic Radii)

s o waddl Wl vilesaAlSd vl At

wedly a2l Bl dd sidadl suesdl



s-[AcioLAL drdl 307
5102s 10.2 eSS AL QgL Rl 2 s sl
Rl ARRau | HoRaw | sRum | pilRed | aRuw | Bum
Be Mg Ca Sr Ba Ra

yHIRlu-541% 4 12 20 38 56 88
yuedlyen (g mol_]) 9.01 2431 40.08 87.62 137.33 226.03
Sasgila -l [He] 25 | [Ne] 352 | [Ar] 4s? [Kr] 55 | [Xe] 6s*> | [Rn] 7s?
Lu-l528 899 737 590 549 503 509
Al (1) / kJ mol!
Lu-l528 1757 1450 1145 1064 965 979
A+l (1) /kJ mol
gellusel el — 2494 - 1921 -1577 — 1443 — 1305 -
(kJ/mol)
Hicdld Bl / pm 111 160 197 215 222 —
Al Brosut 31 72 100 118 135 148
M2 / pm
Al / K 1560 924 1124 1062 1002 973
Gl / K 2745 1363 1767 1655 2078 (1973)
gedl / g cm™ 1.84 1.74 1.55 2.63 3.59 (5.5)
wHIBld Wi(Rua -1.97 —2.36 —2.84 —2.89 -292 -2.92
M2/ M) w2 E° / V
ﬁ&lle@l‘-Li il 2 2.76** 4.6%* 384%* 390 * 10-5*

*ppm (parts per million); ** a2l 251912 UHILL

wqadlel uaiedly 2R wadly Bos sdl 2l 10.6.4 wdluser 2-aiedl  (Hydration

Gl B, WM Al S 2L drellii aldl wdl 3=
dloeu 9, s % AHSHL drdldl wuedlasuls
auall A vHedly A waslly Bedl 9 9.
10.6.3 2ua-ls8l i -aiedl
Enthalpies)

uiesald e a6l wuu-lse
enedld S8 Rl 555 A M2l se 8.
Al Guell 1A des odu du wedla se
atal-l wd du-dl 2uaslse vl 192 9 (Ses
10.2). esals el Hidaildl wan 2l
el dil viadl axe-1-1 digell sl 2R 8.
Bl 51280 A viadl viesel qigail wRvumelul
dusl Al 58 O, 3 AAldg WU D 3 iesld A
il Bdla 2uasdlse el dud adadl
vlesel Higuill 2na-lse vl sadl sl 8.

(Ionization

Enthalpies)

wiesell tig wadll FH viesad e g
waAll wellusaa d-wedld e aysHl R
R8s %l wadld se anal 8 w42 8.

Be?t > Mg2+ > Ca2t > 2t > Balt

vilesalde e Yl a-il geflusael el
et wlesel g sl relusa sl s
iy G 8. el esalde 2l HgiAlL AR
vilesel dplnl AWl sl Ay Wl welluss
widdl €l O, eld., MgCl, i CaCl, »iisd
MgCl, - 6H,0 24 CaCl, + 6H,0 d3l5 ifxica b1
8, U2 NaCl 4 KCl sadsd €ldl -l

10.6.5 elllds dyuUl (Physical Properties)
pilesAlS e Higadl ad Ad aigl Fell ude,

240 5cll A WAl wel Al viesdl Uil sl 568

8. Ry 2 HoARUH 565 2id W) il
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gulld B, L HIgAL Olen(Elg A Gesanilelg dud
wdadl sesel Hgl sl AL S B, sRA 3
AUl s6 el 8. L qaR A § [Rafid <l
{1528 vetedlnl 51280 Al 2acud Uora [Agda-iy
gl 9. uyeHl Bedl Ba dis wdl [Agduduy
als@sdinl aml iy 9, Ay, WilRuH w1
ARu cals odld 2sd Sz Fell aa, Bruw
dld A 2l dlel 2l 8. Ul dwasdl oua
sl 9As2iA Galyd 4 Gl AlsddRHUl ad ©
. ARetle d dARARHL Wl 2d O AR d
gouusiel @3U wEd GRPsd 52 8. ARRUY 214
HoARUHAL $A52IA Beddl wora Fd Al iy D
% A odldul Galsd ad 518 01 ealdl asdl <4l Ca,
Sr 4 Ba drdld opeucis yaussel adld sl 530
WRUAMHL 21d 8. Sl@uud et yussel wdld
WA glRL AL 20d B, viesalS e Higil
vilesel Uil FH Gl [Qedly 2 Gw{ly sl
g1d 8, U Ul 2 A5 v dalisdl 8.

10.6.6 A3 R4UL (Chemical Properties )

WlesAldnt e il 2iesdl Hgil sl vl
wBacs O, uxeul 1A dis wdl 2 drdHl
ulaBuicisdl audl aau 8.

(i) g 2 well udl ulalzacisdl : ARRuAM
v oy aufasly Ad il v well ud
M3y €y 8, 51200 3 daldl awdl uR A8
AR oig Sl B, AF WBR 34 AR[YY donrdl
Ad gari A0l BeO 21l BesN, U8 8. HorRiux
auiz [Agdadyy dlaiel ooup ML Usld Al
dodl Ad sl AL & A MgO 1 Mg;N,
AU B, HEun, WiEAH v 6RuH @l sal
A3 AL U O A BALSS dl LSS U 6,
d wel we ay dadiel wBa 2 8, d s wel
A el wEAL s @sdisuss orid 9.

(ii) Sl ud ulaBuicnsar : ol o
viesaldd e Wl G dwid ddlad we
AAAS ddl ey A=l vi-id 8.

M + X, = MX, (X =F, Cl, B, I)

(NH,),BeF, < 6%y [z BeF,rl oz
W2 Gdd UL 8. BeCly dril Hisuidsuial uediel
ol st 6.

600—800 K

BeO + C + Cl, BeCl, + CO

(iii) Qo ud wlalucsda : AR
Riatadl viesardn e wgall gl sl
sLEgloret W WEUL 53 SLoSS oirid ©. A § BeHyl
BeCl, w8 LiAlH,l 4B s2audl oi-dl asa ©.

2BeCl, + LiAlH, — 2BeH, + LiCl + AICI,

RuLLast

(iv) 218 U wABusAL @ vieseans el
Al AR W Bl wBUL s Quadiot Ay
Ysd 52 9.

M + 2HCI = MCl, + H,

(v) Rssaisal usla : sucsard 2 sigail
wiesell il FH woia Resadsdl 8. 1 ouolds
dviidl [Resa WifRudAl ay el Hell viedled
AW B (S1es 10.2). A3 dil-l Resursdl dld-l
w5 dul-l qadl 2nesel igall sl 2l
S B WU viesAlSd e wgdl Avuuelul
GRRUH Hew 29 Ba 8. ddl Resursdl aeud
au oellasae ANeedl ¥ Adl Belel Al se
AL YA2UA B 2 Hig uHRlU s Aaiedl-l Gl
yeud 54 9.

(vi) yudl xR glaw @ viesel digiel
FH WesAlSA e UL wAl AHFRUHL Hd
8 A WHRUYSD 2 ol 83 aledll gaml
AU 8.

M(s) + (x + y)NH; —> [M(NH,),I* + 2[e(NH3), [
2L glastimigl iRy [M(NH3)6]2+ UL
qadl wsy 8.

10.6.7 Guawl (Uses)

SRR B gl BalledHl auld 8. slur-
olRAun (sl wg awl waels wRuadl @il
srlacidl quAd 8. Be Hidrl Gualol X-[3al-l
2o1-{l oU2AL olrtlacHl Al 8, Aoy A RUA,
B, WUly 2 2l g we Ba wg esud 8.
WorAlH-AAFuun B dig axmi sasl gl
SalS ¥8loA olrlacidl auAd B, HARUY (WBR
wud ugl) sdu (flash) WBRHL, oleoni, SRR
(incidery) oli3ol dail Ro4aH] UL auyy 8, HoA[ux
1846 wellml [Melod (suspension) (3 [es
2l WAL a3 v 8) ezl vl ds
QUL B, WAl sieiide 2uledl ws wes O
AUl Gualdl F HigAAA UL AisuSHiE slols
al Resud s3] Hadl asidl 9], d qaaami w9,
@ A ARud aigl dusdl iRyt 214
A2t Al Gl dudid wBUicisdid dla
grtiasial Aollaimiel gdl g2 SRAl WR auvAA B,
Wuudl Rl RNREBRUME (Radiotherapy) AUl
0. tld., Al ARAURMIL.



s-[AcUoLAL drdl

10.7 UesUS 2 gL AL

MY AalBsalzl (General
Characteristics of the
Compounds of the Alkaline
Earth Metals)

A 2+ drallMi AdIwSsdlL dd (B AR
sl (M2 RN Al 40l B, Aiesars- 2 Hid
drdl Afd Ad wuudly Aqdy<dl oi-id B u
siesell Ui draldl AvuHelUl 2oL 2ua-l
ALl oielld B, vl 51280 d¥IHL a4l el 3l=a
dlyoiz 2 g se B, GRRUH A HoA[luuHL
LSALSS Sl U ALY UL 2 M2l sedlou
dwll (Ca, Sr, Ba) gkl oirtdl dly«ll sdi ay
ASRAALTS Sld B, viesaldd e U drlidl S2als
Aloyelll sl 3 asldl 8.

(i) 2isASS 21 SUS TSNS S AAS~) 2 BhieseL S
el gl Wiyl gl ool Wi
(MO) ei=tld 8, %+ 6it12l BeO Ry ss-a12 (rock
salt) %4 €ld 8. BeO lads Id AsAAws wglid
Sl B, 2 2suS AdLAeAl uB Aenele ey
G2 €l 8. %l 51280 dil Gwusil el ay el
Sl 9. BeO Qo 8, 2 2y drellrdl 2154104
pia-ld usld euld 8. BeO Rictul U otal Hisuis
AdlwAl 6lds 2@cud qAd & 24 wel wE wBu
s vieugled SISsASS UYL oiAld 9.

MO + H,0 — M(OH),

2L SL95ULISS AxelAl gleadl, Gu{la edldl
217 61[3% @eid Mg(OH),4 Ba(OH), 34l ey~
suls analdl WA all O, weseld wd gL
BIOSASS sl Mgl SLOsASS sl et
AMs 2 29l 2]l Sl 9. ARRUY SLdgsULDS
Gowuadl & siel 5 d 2R wd Ay
ol Ad UBA K 8.

Be(OH), + 20H" —> [Be(OH),*

oRde U

Be(OH), + 2HCI + 2H,0 — [Be(OH),] Cl,

(ii) Seuds A : ARRUH eess R
oSl 2iesalSn el UL Sals aeud wiaxlly
8. dR[QYN dalSs Woud ugAdlys B 2 siells
qlasiHl gled 8, slRMAUN sy ad vaal 1A
galoal ool Alsn Fd olwR v B,

_—Cl Cl |
g N \Be/C\

& Be
— —cI T a7
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oy Ml BeCl, sdlRl Aq 4Aad (B9,
oidld © % 1200 K %2dl Gl diumid av{le A58l
Rl (Bl WA B, dalSs ¢1die oirtdld dagl
AHSHL 1A 28 wdl sHa: a2 8. (el.d., MgCl, - 8H,0,
CaCl, - 6H,0, SrCl, - 6H,0 »1A BaCl, - 2H,0). Ca,
Sr 2 Barll %04s $ARLOS, GHISS 2L AL
Fogelsal dud oy sl 4 a3 8, uig dd
uadl Be 2l Mgril ¥0ysd dalss walacusss
gald 8. 5dRISS Sl sARISS AAHT 2090 glen
8. dd sRer du-l Gl ARy God B,

(iii ) 2U5AL 2ARSA R 2 2iesAlS el il
Ul 25U AR AR el 8. d Ul Seans 12
galledl 9,

SN2 AL 2 iesArd el Higildl selide
wellul Mgl 8, dHdl gl &Rl glaRMl AU
swoilrie val WHA sloliie GAZL dued wadus
53 wsid B, Ui, sl wRedlusuis audisl w8
stoline a1l wellHl sicudl sedl o 8. ol sieline
Aol 2R sl Al sl JEIRUSS A
AsALSHE [Eet wd 9. dRRud swellde
Rl B, ¥ Wel COpil AlARRAML AMaAH
21d B, Ul s audl-l A soile ARy
Go{ly 2edldl @8 @,

UE2 AAA : desASL A oL ok
AG2 AL A5e 8 O i Gopiedl @il el
€y 8. BeSO, 21 MgSO, wiallui asusll i iy
8. CaSO, 4l BaSO, d3& %di gloidl 42 B, Be™
2 Mg”" 2l wellusn Seed] and el
dlRu el yRoad qaidl oad ©, W2 dil
wellHl gled 8,

AZ2 AW : tug sioildedl e WSRs 1R
Al Bl 30 g2 Aadl asld O, WARUY A2
wielldr 9 ¢, AA AS W@ Wi 8. 2l
ARuM Asze FoEn ez dd wlslse WA 8. 2
vl Ay sld B 3 seedl auRl WA A sedl wdl
weflusel el dld wuysd oddidl dduml
Haldl odl HA 9. d ol % M sdi (AR
Agedl Fu [Qaed wild AisRuss »ul 9,

2M(NO5), = 2MO + 4NO, + O,

(M = Be, Mg, Ca, Sr, Ba)
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s 104

vieseldd Y Uil sdgisudsdl wellui
Gloddl AHSHL (12 dg 6 dy W SR8 af ] 7
B34 :

BleseldL 2 Hig SIOSALOML 8L Hiudt
Wi Gl driaddl Bl dRa -l
§WAR 52 V. A & audl wdl wadla Bl
Al oedlusal A-aedl-dl avielil dlRa
el peuell 82 9. dell Ayl A ds i
deddl qudl wd 8.

sl 105

slesaldd el Uiqildl slellde wnd uede
AdlorAlAl wellHl gieadl aygHl Gudl 1A dRs
odl W sR8L ue B ?

B34 :

AR Ad R WA se HlAddAL se
Sl ay Sl1 8 dul As % AHeHl dlu Al
@GRl AU Wl ElU B, o § Auxeul Gurel 1A
ds odl wdlusel v-awalld yer w2 9, wul
slesaldd el Uiqildl slellde ud uede

AAAlAl gloudl ausul Gudl 1A ds ol
qe 8.

10.8 oilaudl u[Auafid adgs

(Anomalous Behaviour of
Beryllium)

AYS 2w drd GlREUM AqsHL Aoy

dal iy drll A AFUBd adgs eald B, d

Ay wd ([@sel Aqeln ewld & 3+l 2l

gd el s3al

(i) clRMRUHA 2yate3w «dldl uMedly 214
Al 58 8 2 Bl dl AL 2 dredlsdl
e wvudl wsig <l @Al wuasdlse
el A Al sed SR8 d ¥ AL

oild 8 d HI2 eudl ALAUs A B A
Al ulacus Wi 9,

(i) olRMum-l AUsAL SMHL ML AR %S850
dlaefl d AR sl ay Ay euldl asd el
UYL olSlrl uedl d-sasidl Gudlal s

AUls 6 Ul s3I0 AF B,

RuLLast

(iii) st et eldgisuseel [@yg GlRMRuxAL
LSALGS 2 GLEsALOS AdLAL Glord vyl
deid eald 8.

10.8.1 cil3fauan u Aveyffufrun -l
([asel 2isit (Diagonal Relationship
Between Beryllium and Aluminium )

BeZt<{l 2lulu Biosul »iely 31 pm €. Be2t

el dlyei/Bledidl ol AT -l

Al adtedl Awms 8. 2wl ARy Sedls

ool AYMMAUH A AAdL Bud B, udl

sedls AUAAL 1Ay B

(i) fmlun-dl o4 dR@ud wa seuel 2R
wd wWEw s Al sRa 5 adHdl wwdl w
2LRASS AR 1R Y 8.

(i) GRRUY adisuSs wBs vuescllii gl U
elRd2 2 [Be(OH), 12~ 21U 8, % vAeyHMuA
sloglsadsuidl oddl seylde 21uq
[AI(OH),I- « uag 2ud 6.

(i) il olRMRuu i v sl o
aRUHL Cl- Adysd $ARISS oleL Hud 6.
oifdl SARISS SRS @AsHl gl B A
wot qu RS O, ¥ Bea-sigan Gelus ald
AuAL 8.

(iv) RN 2 AYMAUY 2d- AL oitladle
woln ddel 4Ad 8. eld., [BeF,]>, [AlF(]*

10.9 S[@wau-L 32dis olaHl AR
(Some Important Compounds of
Calcium)

sf@undl 32dls oAl Al Sl@un

LA, HAUH 1SRG, SAum use, slauy

stolie i RAwe 9. i 2elBls eMea 2Nl

A=Al B, Hizl WHl U 2L AdY-dlAl Beuleet 2

Guaall {13 saleu 8.

slQn v vaal Fas adu (soll a-l) (Ca0)
3@ 208 (501l Yl) cuwiR] Q181 Y-l

ueu2(CaCO;) A2 Mgl 1070-1270 K civis

oM 530 AOAUMD a6,

caco; 2 ca0 + CO,

slolr QLRSS FAl Beud Ad B ddl % d-l
2 sl 2d B, el wBuL yel udl drs R
ad ®,

s@un A0 ude Ry 8 ueld O,
d« ola-iely 2870 K . dldla@iil viedl Avidl d
A% A sleld SalsASA AN B,

o)



s-[AcUoLAL drdl

CaO + H,0 —> Ca(OH),

Ca0O + CO, — CaCOg

AP wueni well GHadl soll AL 2sdL d2
8. vl Bud Y- g2 (slaking of lime) $& €.
soll Yl IR AL AL Sl A B AR A
AL dlsH ol B, d 6Bs wHiRes el Gl
dlumid iRRs sASS WA Aoy 9.

CaO + Si0, —> CaSiO,

6Ca0 + P,0;y = 2Cay(PO,),

GuAll :
(i) Rudwedl oirilaei wials ueld dld dul Al

Al sl dlF GuAlell 8.

(i) d siRes Al AR sieildedl Byl

Gua(l 9.

(i) d wsu wlsvani dur WS Badledn

Guudll 9.
sl@un s (s34 ) [ Ca(OH), ]

50{l %Al (CaO )Ml uiell GARA 5[y SLOSALSS
odlcdl wsiy B, d ude wBRsHy wWBR V. d
wellii veuglead 8, del wdly glan Yo uell
(lime water) $& & A oflydal Yt [Feoir ‘(ues
s dAlSW d vy O,

Yettetl WRlME 2R sl0l QALSALSS AU UAIR
Sl 2d B AR A sollde o © Kl g9l
g[8y onl 9.

Ca(OH), + CO, = CaCO; + H,0

A WL QAU Ay slold QEISAGS Ay UAR
Al 2Ud dl Ay sielindedl vafy g o4
3@y eldda seilde oA 8.

CaCO; + CO, + Hy0 —> Ca(HCO3),

Pres s aldu sallRq ad«l wZuyl
SLOULSARLSS oirld 8, % 6eflRioL WIBRAL 2is 42s O,

2Ca(OH), + 2Cl, — CaCl, + Ca(OCl), + H,O

oflFal wBR
GuAll :
(i) d oiasydi Guapl ueld Heldl o-iaeHl

Guadll 8.

(i) dril AsHRASIRS WoldA 5180 €lalel i d

Gua(l 9.

(iii) d sl otrlaeyi, unGelaH, seflRidl WGk

oMl v vigel Yglsedl Gualell 8.
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s[@un sieliie (CaCo,)

sAun sweilde gerddl gel el @3d Fdl 3
Yelledl Y2, Als, ARAUSIA a3 Ul 20d B, d-
oflgdal izl siol §AisSS g uAR s3A
udl HAUH sAROHL gaadl ARUH sielide
GUA uml oleudl asld B

Ca(OH), + CO, —> CaCO; + H,0

CaCl, + Na,CO; — CaCOj + 2NaCl

a4 WML sl QAlSASS dly WAIR el
Ao AR, AR dl welHl g HEuH esio-
sieliie oA 8,

aun seiide uge dlRll WBR u B, d
wiRllii @16l vgled 8, %UIR dd 1200 K diusi-
AU SML 21 QAR dri [Eed U siol g
Y Hsd A O,

CaCO; 129K, ca0 + Co,

d e 2R e WAL 53 sl gl Ay
Gl 83 8.

CaCO; + 2HCI — CaCl, + H,0 + CO,

CaCO; + H,80, = CaSO, + H,0 + CO,
Guuldll :

d ARAULIRL AL olitsm veld dd x4 sl
il oielazil Gualoll . HAwum sweilde
HoARun stolied sl divis Fdl tige Fsdami
ses (flux) a3 AuAd B, biA WSl wadflid sdl
CaCO; G2 Eiadidlon sl GadleHl [Aan
WHIRHL duRAd 8. d 2i-ls dild e, gaien
as (abrasive) a3, 2{douui s w2y dF 2
Aled-yuEAnl B ald ua quy 8.
s[Run uede (e iis WRA) (Caso, - 1H,0)

d Sl@un ucdedl . wuysd ueld 9. d Bray
CaSO,-2H,01 393 K diudid oy s+ Hadl
A B,

2(CaSO, - 2H,0) —> 2(CaSO,)-H,0 + 3H,0

393 Kell Gl daid wRswn 8q el 2t
o 3(@un ucde (CaSO,) o 8. d “Yd ada
w1222’ (dead burnt plaster) dl3 oy 8,

dsil well w8 ol aidl R (property of

setting) «ll4ulzl €. da weldr 33 e we FBa
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sl wlfRs Fol veld oidid © % 5l 15 MHeni
Avid e BARAZUHL S 9,

GuAPLL © ereR ¥iis WRAUAL Al ay Gudll
GlitsH GELPIML dal Rl AU 9. d 3542 addl
G580 UAl YD U eollRl v €l AR dd
SAAAAARBA RAUR AvidL HI2 WIReR sl BUAld(l 9.
d Edf@aud, ewl-idl oidigedi 2 ydai sidigdinl
SIHHL ofloll duR sl Gualell W 9.

32 : Radre als 20Ul oitsH HI2eAl veld
B, a-fl Auay Aol 182440 od-ui Ads RURA
(Joseph Aspidin) g2l sl 2Ucll ¢dl. A= Widd=s
RiA-2 wal sdaii 20d B, 5132 3 A Sodwell Suet
2is digd~¢Hl (Isle of Portland) uz«dl vi@imiel
Hadl gedl Al ver Fal ¥ 9.

Risiee s dl luy & % Yyl (CaO) A5
wHIRHL €l dal yeted wd ofl veldl gal 3 wel
¥ Rfast (Si0,) Guald AUMFuH, 2wad A4
HOARUMAL ARASS A B, d-fl wd WAL sl
Ao B, uiddes Rded AR sHRA CaO :
50-60 %, Si0, : 20-25 %, Al,O; : 5-10 %,
MgO : 2-3 %, Fe,05 : 1-2 % 1 SO; : 1-2 % 8.
W3l oAt FA-e e Rk (Si0,) -
AQFAL (ALO5)l delidz 2,58l 4 a2 €l
ASH dal el (Ca0) A 5 AHisuSs [Rulasie-A
isWSS (Si0,) + AUl Hisuss (ALO;)
+ 2iad HSASS (FeyOy) HL Rl 21 s iy
dedl s &ldl A,

Ridtrertl Gauled HiSrdl 510 Hid Yetiedl YR e
HZL B, U HIEL A Yelled Avld dRH S2AL
B AR d Lad 9 A wBUL s34 ‘R~ [saes’
(Cement Clinker) oiild 6. 2l QA2 [Srsq
a2l 2-3 % Fedl Brwu (CaSO, - 2H,0) el (s
530 [RA-e oelcid 8, UM Wigds [RiweHl 2oLl
ueslil gusleun [lase (Ca,Sio,) 26 %,
a3y Rildse (CasSi0g) 51 % A grusl@uy
Neyfde (CazAlL0q) 11 % 8.

RuLLast

[-i{'alva'j.’ S %g' (Setting of Cement) : RiA~en
wiell i Ba saumi 2ud 9, AR d ol au B
A 568 el oild B, WM Udled SR RF-eM
Wl sl w2y wdlusel wd duildl
ydollsael 8. Bram Glad sra A 8 % d

=l
-

Rzl ol ol qHud HlL wdl & 8, %4l d

Yadl 560l ol A3 B,

Guall ¢ SIS el 29l HIZ v i e ugdl-l
AL w3Ruld- uieall-l drq P2 8. d-ll Gualal
sileul, xid uvid silBeul (Reinforced concrete),
W AU dal Y, 6id U SHIRAIAL elitstHi
qU B,

10.10 AR w17 S[@1ud F(as v
(Biological Importance of
Magnesium and Calcium)

s Yod Alsdd AR WAL 25g Mg A
1200g Ca dul 5g Fe 21 0.06g Cu Hud 9.
el adRui d-dl ARsEl 23Rud 200-300 mg
elalHl wld 6,

ol % GRAAS $1R32 WIIdHL ATP-L Gulal
5369, dHd AsAAUd a5 AoA[uuH]l w3RUd €lu
9. gaul usia-l WueL W wva ads (pigment)
sdiABFa 8, ¥ WARUH HAd 8. UMl @M
99 % (@1 SL3sl 2 tidHl Wl V. 21 GURid d
AriddHy Yl S1HE, Sidstd dgHy UAAN,
suzddl iRddidl A gl dislS  waml
UL MIPL My 9. WlopiHl 100 mgL! Fedl
Sl Algdid Faud s2ami 2ud B, 2 [Fade
A EMiA-3(@AAA dal RpAWSASS a3 wd B, dA
AR YL 3 €8 s [FlEEU A olgdldl + €l ddl
yeld «ell, uid Add AP wdl 2w YHAUA
(Re-deposit) WHdl ueld 6. wewmul dd wwm
400 mg wlkax wed €l &, 2 ol o @
ol 2URUIR AR WY B,

ARAA

Bladsiresl s-[AMME A4 1 (viiese]l Higail) 2 AHE 2 (Mlesats- i tigil)L mida
Wy B, dill viesel gl v diesAld A UL sdald 512 A B F Al vlsuss
A SSRGS aeud desaAlS €l 9. viesel Ul A Vsl A UigAil 2lan
Al UMl Adlwsdl SINHE el 2sH s s-OAsUA A 6 s-OAsZUAAL AWM AU B,
2L a4 wABacs Agel 8 F s s wdle (MY) 214 Raslla (M2H) 2l o-id 6.



s-[AoUoLAL dxdl 313

uiesell UM Al atdl ordl wRedlusuisdl wE diql olllis w4 AuARS
Rl Fufid aap Adl 4o 8. Ayl Gurell {A des ol Rl »d 2na-dla se
ataldl WA Adf@d Ad sua-lsR el qer a2 8. viesald el gl i
oLl AL ¥ USRY AdRL AdL A .

2L AL E25 AL WAH vl A THE (AR 249 234 241 GRMRUAH dill dRd wel-iL
Aenl oflo deel A8 Rl wrddl gald 8. siadsivesHi 2 usiz-l avadid fAsel deiy’
58 B, 2L AYEIAL UM drd d o AHEIAL A dredl WA AUFUBA adrys euld 8.

wiesell il Alel Fdl e, RA 2l Adnbigal €l 8. duil a4 waBucs €y
8. vilesell tigHilal AL Yo 1A E1d B, AL SALES A §LEZIsALES wiellai Aol
ol wiesell oi-ild 0. ARUHAL 201 AL AAFUHE ARAH - stelide, ARUH sARLSS, ARUH
SISASASS A ARUH eLdot stoilredl wdal wd 8. ARYH SJRNSSL S1RAR-5A1R
(Castner-Kellner) ugld 27 0lRux sieiided alcd (Solvay) uald a2l Geulert sl »Ud B,

slesald el il AR @Ml Hesel Higpildl RRAENIAA A Sl B,
Hieseldrl M AUGAHL AL Hedl wdl uRMRdl 2 2d-ld S8 A dddl wdl Y-y
oot SR8 F2els HAAUAdL HdAl MO B, duildl AHisAOS A SLOSISUSS vlesell gL
AUSALSS e SUOJRUSS sl 2091 6%s €lu B, SRl A1e0BLs 22N, HAAAL Aglui
A 25088 (50l 3, HAauH ddsuss (SRl 3Al), HAaun ude (e s WRA),
H@uy selife (Al uea) 2A Rdveedl anidel Au B, widd-g QA2 s 2ol oiusm
WAl veld 8. de Geule Yetist wead el A8 Bral 530 A2 oiglui oy g3 Al 2ud
8. il Ad HAdL FaesHl G190 By (2-3 %) Ma s34 21QeiRs Wik @zl RA-e Aaqdii
2 B, B oL vl ogel el dnlmi el gl Ad Guael w8,

%[as ganl (biological fluids) 245 Ad1%s ARUY 27 WRBHH dal Bdls oAUy 24+
Sy QAN wanl Holl 20d B, 1 20axl 32dls il FlAs sl Fal § uud Axdladd
M i Ady »udat AL (Nerve Impluse Conduction) 2401l 051 ood €,

Y

10.1  wesell HigaiiAl wH-d @llds 2 A0S sl su o ?

102 hescals 2 gl e aalisdil 2 o sualddd 2al .

103 lesdl Hdail o we gerdHl Holl 2uadl el ?

104  Na,0, #i AR 25034 2Ais kL

105  WeRiyy sdl ARuH L W2 2l waBucis 8 7 quadl

106 1A eauldal sl Aedl wesel Wl A esals el tigaii-l wvumHel s
(i) 215 2Aenedl (ii) q0su108 A=Al cllBsdl (iii) SLOsALSS ARl gleddl

10.7  [RRyy 56 Ad HoAREHAl A0uBs ades 0l audl suld © 7

108 uescll 2R diesald el wgl W MR AR0ARS Risad uglavil g Aadl wsidl
Al 7 anondl.

109 usta [Bedsivui [ARuudA e 2Ry 2 RiGuaHl  e Guadlol sl 2id 6 ?

10.10 412 vesell Hiqld watdl AMUFUHL gled sl 2Ud 8 AR el el L U 530
Astd 9. 2L L URAdAAL SR80 AHAdl.

10.11 GRRUM A oAy odld AR P wudl Adl, U Besdldd el wgpl d
20 B, A we ?

1012 died uglani adl @Ry wBadidl 2al s,

10.13 Wiz swoiiried Aled ugld gL otridl asidl Al a we ?
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10.14 Li,CO; «{lal didiil 244 Na,CO; Glal diudid e wie [Qued wi 8 7
10.15 uesell diqail 2 desald 2w digaiil 3 saldal Al gloddl 2 Gw{lu
2dldidl avuHel s,
(a) -usze (b) sweiide  (c) uede
10.16 ARuH saludedl aziid 504 dd 1A culdal vedl 3l Ad o ?
(i) ARux g (i) WRAH SLdgsuss (i) ARUH Wiswds (iv) ABaA sweiide
10.17 9 2 & 7 q3.. (i) AoAluma gl ouaat »ud o, (i) soll yrud Rlast w8
dRU AL 2ud 9. (iii) sl3al YL A sAlRA uBuL 52 9,
(iv) 3@um -dged 214 Sl 2ud 8.
10.18 {13 ealdal Al 6 oAl GuHlell asld) :
(i) ss AL (i) ARuy sweliqe (i) Fas adu
10.19 oiw2gt ekl : (i) BeCl, (est) (i) BeCl, (u+t)
1020 AR 24 VRREHAL 1S58 A slelide Al welui udardl gl iy 9.
I HoARUH A Sl@uuAl qadl sl well vieuger wd 8. aHedl.
1021 ~{14 eaidel Ayl 200 aeldl @ (i) Al uear (i) Rd-e (i) wire: s WRA
1022 Wiy Fd [ARYHAL &Rl 90dsd 1 O A wesdl sl R Rl i 8,
a e ?
1023 LiF #vucd WMl vigied $id 8, a4 LiCl well GuRid AAREIHHL gl €l 8. 2 e ?
1024 %[as gami ARuH, YRR, WARUH 2 SRuH-l wedsdl axeadl.
1025 o w8 ? 2wl (i) ARu wug wellul Al »ud 8. (i) AR Higd gdiel
ay arealel $ylul o1RH sal 2ud B, (jii) ARUH WAsALS wellal 2008 8.
1026 ~{lA ealdal e3s Aqdisdl W2 ddg Wlsw eudl
(1) odld gasl suesdl qig suasHl auldslladidl s34 Lit < Nat < K* < Rb* < Cs*
Sl 9,
(i) (R 25 ol viesell g & % A4 WSS Ay oud 8.
(iii) M2*(aq) + 2~ —> M(s) (4l, M = Ca, Sr 24 Ba) 412 E© @dsieol »120 8,
1027 yHAdlL :
(i) Na,COy a8l Al M2 Heselld €ld & ?
(i) uesel Higplld dudl Aodd (fused) sl Al [Aesalacug-gl w He
olelldaldl 2A1d & ?
(i) WM sl AMRUH W =2 ay Guddll & ?
1028 1A ealdal Aol a2 adl wBAl HSAl AudRd w4Hlsell @il ¢
(i) Nay0, 2 well (i) KO, x4 well (i) Na,O 24+ CO,.
1029 03 ealdal sadisdid dd 3l Ad wuAal ?
(i) BeO WMl gt & ua BeSO, W+l gl 8,
(i) BaO welMi st & w2l BaSO, sl 8.
(iii) KI $2di Lil Sa-llaui ay gl 8,
1030 56 hesel i ola-lly Al Al & ?
(a) Na (b) K (¢c) Rb (d) Cs
1031 <A Ul 56 uesel Ui raysd Rl 2l 8 ?
(a) Li (b) Na (c) K (d) Cs
1032 AL U4 s viesaidn el g siolide Ao 6wy Ad Al ay el © ?
(a) MgCO, (b) CaCO, (c) SrCO, (d) BaCO,



wsH 11

placuat drdl (The p-Block Elements)

O “RHIR drall AMIEL d a2l £ SAs20Al 209+ 51290
&g%il : p-AcuOIUL drdl-t deiaiui A Hadl @A d2u
2l AgUAL 20U wedl ... QA RUYE si-ud 8.7

o plAcuolnl dral-l R:1URAAUAHI

AHLY ddRle AHD Asl.
pRAMPIAL drellHl 2ildH SAS2A GlaldH p-sasil udal 52

8. 2l el lal dH p-sasi-l Aval A2 lu 9. dell p-saisi-l
s oRUA)UL adHl ay o dasiad uudl wsiy 8. uReud
vladsiesii paciomi 13 4l 18 23 &9 il Axda wy 8.
6, sl6lA, ASZlese, AUFU%A, $ARA 2 RRAUM 21 AHEIAL
W drdl B, Al qdlorsal Sladl SAsgila A msZup!l-6
(Rlaun Raw) 8. A 3 $dsgi-la @il viamlol yeigel &
A% B, 2 yelug]) ddii-l olifds okl (Far § uedly w4
vl Brosul, 2uasls el adil) duy AR i
[Add 2R 52 B, uReuA placual A4l drdlel dpuHi
AN [Pidl ol w8 8. p-lAsuoldl drl gl salddiHi ddl
e AIEAIAA vl d-l g Adwsdl dAsgi--l (ed ¥
s A p-9ASZIAAl AAON) AvAL el Sl D, WH, WR O
3 oanadsiresui doll ougdl wHel ouy ds wdi As[Ad
Ai[R3a 1] AvalL aldl Hd 9. 2l GURid p-[AMIdLAL drel
A iEAIAA Rl WAAEA v 2AUBAIAA A0 YLl

o AHE 13 Al 14+ dvdl-l ofllas
el AALAURLS OLRAEHIME Al HAdl
aaelid aeldl wsl.

o siole e 6{1eA-l 2AAMU M Adeys
Aueadl asal.

®  sloivnl wuIUIA aeldl sl

o ORAA, sloid A RS Jeals
224l AU ALAL AR
el AsAL.

® A 13 e 14+ cvell dal dil-il
AL AlAL 2LLAL GuALRN-] gl
oieicfl Asall.

gald 8, % Aty Ad (U 2ias AR) sa Ad%wsdl Hdsginx]
Aval sl ol Asu wedl 2l €l 9. plAsdl drdl giRl
galadimi 2adl ARQAA 20 Ses 11,140 salddl ],
6, slold A AOAYA AHEHL setsl drell-ll e 2RBAA
viaral Al ay ] €1 B, dd Odl e Al MR drdl W2
RBAA vzl dsfl W ARBAA Haauel 6 2sn Fedl
219l x4 55 Fd 2l adl 2nd B, Ay iFAIAA Hara]
ol wsi gedl el RRUA vl Wl bbb you
VAR’ 58 B,



316 eEIRHICRIE
5025 111 p-Acudl dral-l wHra SAsi-lu 2al 21 AiFu3a 2212

Lh M 13 14 15 16 17 18
A SeAspiAld ns’np'! ns’np? ns’np? ns’np* ns’np® ns’np®
L (He M2 1s?)
A HAH B C N o F He
dvd
AN R +3 +4 +5 +6 +7 +8
22l
A= RS +1 +2,—4 | 43,-3 | +4, 42,2 | 45, + 3, +], -1 +6,+4,+2
R 2]

oL AR A 21241 - A 2 EUIAA w1l
e AHS WA vzl o sy -l wla
2l Ay Howol oteald]l 28 8 F+{l 2al w1 Gu
qloy 2l 539

25 RUe olold Aidl Fdl A 8 3 wiadsiesul
AUV 2 GUELGAAL HoL plAcioml o AHIdaL
adl O, el Gual 1A ds S du vl
ald@sdl gedl oy 8. drdadl plAsdidl es
Al Al o dredl Al ay ey Aaeid Y1d
8. drellii neLeluell Yl dla@isdidal 21 38R
duil-l Rua@sidl [@Rdl did 8§ -l 2R
drddl UYS U Wl 8.

ALY Fd MG dredl g drel sl Gl
wulsar el wud Gl [Qgdsedl 4ud 8.
il gl sl deldA oirid 9, U drilell
ulRd 2Hg@il sudl weuud odid 8. 2l
waBuiets g Wl 2wl waBucs qug gl
oiricdl AUl A Ad 2uuAld €y 9, 519 3
Al [Aedssridiul H2l dslad ¢ 8, s oflw
dRs Pl Uldidl wE ANSA Ay AAAwS
ala@sdiatn Al oi-id 9, S8 3 dil-l
[Qgdsritinl 208l dslad €l 8. wticlunial
Heelly dlaBisdil 2l $2%R dlidl gRL Giedl
2LSALDS AdL-lledl WGl I A1l AsU B,
ALGAL AHRASS ALyl @end 2RBs vl
dRd € B, %R gL UGS Aaeud 6ll3s
Sl 8.

plAsOIAL €35 UG UUH drd d AL Y
crlell o 6L susdiHl g U3 8. uddl slold dild
56 A 58 U WHRA 2w oty ARl B, el
sAcol gast drell [ARAy 2w ARyl Fn
prlAMLIAL gasl drll ual e, suld 8. ofly
Hgrarl olold p-lAcdidl eu dedidl (oo 2iadyl
13 530 uldl wiadui) ADsASAHL d-sebi-l
el 8, ¥ Rdla iaddl dwddi gl €dl
placuoAL oflo vidd-l drell ¥ el A3 ARl
drag]l Ay 9 dell HedH AsAASSdl AR (A5 25 i
AR 2p sasll Gualal sauell) Yl AP 8. d-uell
RURd padidl -l 2addl uedldl Sdsgila
AL 3523p" €ld 8. FUl 3p uA 4s At 922
wWdl 34 sas vudl €l O, WL d-sasiAl Gualal
53R Sl 2ladel dredl dadl{l AeAATsdL WYL
il 2% 8. eld., @Rl MWL [BF, ] oilld 8 4R
AU [ALF > 2l oiid 8. L d-sasi-l
Sl MR drelldl uR@siAd uell ol Fd
§AL 52 D, 56 A dosasidl @1l AYsd Ad
2§l drelll ol oirladldl #Mdld AU 5 B,
AL WAH drd A d ¥ Al MR el
Yl A (el.d.,, C=C, C=C, N=N) 24 [&dlu
2laddl 2§ dwdl (eld, C=0, C=N, C=N,
N=0) w& ogoit oirlaaldl audii dslad €y
8. plActoldl oUd drdl L USRAL UG TT-oiY
oidlddl ol U dredl 7ol oidld 9 uQl dul
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d-585 (dm — pm 2¥dl dm—dmn) el d 9.
d-stsil alsa p-sasi-ll alsa sl ay g 8,
il ol 2lddedl drlidl pm—pm oifedl

AvHRML d-sasil visel @ldl 2l iy 0.
o 5 UM UEHIUA 2S5 HAAAL WAH drel Sl
oy dwldl RuAlort uanls awd du 8. eld.,

+5 {1EUIUA AL N 244 P old ALRAL 21
NO3 (m-6itt ARl 212 Al aadl Adgiosssl
Mg p-s8Ls) A Poi_ (el 100l ] 21~ a0l
q1adl 5, p 2 d s851) orlld B, 2L VSHHL AU
BIAASREAL AYS 13 2 14011 RUURARA AL 2104121
ESIE

11.1 ay8 13- drell : ol wRar

(Group 13 Elements : The
Boron Family)

WL AHSAL dredl i otdloll [AlRudL sald

8. 6l s [ARre g D, AFUHaY dig B el

d ol A gell AwARs Aradl sald 8. R
Sy, SuM A AluH @deol yel Ad iy

Aa@sdl 41d 9.

Ol A e dred 8. d Yoded 2l6lRS AR
(H;BO;), olRa (Na,B,0, 10H,0) i1 s-ilde
(Na,B,0 - 4H,0) 243U 4ol 20d 8. eRAHUL 6l
woun{lel (delvt) 2id AM AL (A%aA) Holl
21 8. yeedldl WugMl ol e gl 0.0001 %
wRHl Hofl wud 8. okl o wwefsl 108
(19 %) 1+ 1B (81 %) %ial #d 8. AMRun
yeelleil Wiugiil Alell ay wwmml doll suadl wig 6
dul 2UEu% (45.5 %) 24 Rlasi (27.7 %) vl
yeeldl Wudimi ol 53 Alell ay wesl (8.31 %)
woll g d 8. olisuse (ALO; - 2H,0) 4
stllelde (NazAlFg) AUl w1l sl
8. AL d 246129 (mica) d3 HAuBanl, salesui,
URRUHL A o3l Hofl 2ud 8. Slfeun, S[=ux
A ALY FEAHL vol o 0L UMAHL U D,

el M (Nihonium)-{l A1l Nh 89, usuedly 415
113 8, uiedly £ 286 g mol' & 1A a-l SAsl-lu

2L [Rn] 511 64" 7s” 7p” . etz AL A A4 R
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ol el 6 e detl Al ay el wraFs
AR 20 As=$ B, 2L 12017 i def RuAAsA
wAUd 530 wsiy -l

MR A2ANd Ad eiidd A0 ABY ded
6. [du, Felfamn oisid Av{ln 2 WS osl-L
decllel uHedly, ellfas 2 AR deHl-]l wul
{13 s2auMi 20l 9.
11.1.1 6&6&\['{1?4 Y (Electronic Configuration)

2§l dreledl oleldy Sasgi-la L nsZnp! O,
dasgila -l Gl veUd Sl wRud © %
6lR1, 247 AMFUNL Bidelol Guel Ay B, Aliun
e S[RuuHL Hdetldl GHel diy GuRid 10 d Sdsgi-
0. AlUHHl vidotldl GHel Al GURid 14 f SAsgi-
2w 10 d $A52IA B, UM, 1L el SAs2A{lu 2L
WsH 1040 AL s3eL wad 6L AL drel-dl Sdsgi-ly
AL sl Ay e 8. SAsgild @AM Al Hadl
WL dsldd 2l AYErl crelledl Bed ARUHL dul i
AL ol drdlril RAAAQNAR HAR 53 6.
11.1.2 wedlu By (Atomic Radii)

Al Gurell A des wdl eds sBis ueyul
AsZirAl s awA-Al S GHAA au B, ddl
wHedly Biagdl audl wdl sal Mo 9. M,
ey Brosuimi [Qads sl 4a 9. Garll uaxiedly
Brosut AlHl wmedly Brosul sdil 209l €l 8. 241
ooldd SAs2IHl @Al videloHl wal Hodl
[Pridlrl 283 qxondl asid 9. SlAuHui Wl
QHIRAAL 10 d $A5ZA Glleldi SAs2lA W2 dHl afal
sl dlooir A wiaL ool REF2L (2A1a81) AR
(@54 2) sald &, uReuH dlduu-l waHedld Biosul
(135 pm) ieyMRau-l waedly Bl (143 pm)
sl 2l €l B,

11.1.3 nu-lsw -l (Tonization Enthalpy)

AL AdRIAL U 561 Asld 5 AYsul
walse Aeenefld yer Guel A ds wadel
ged «tel. Bel Al dRs odi 2uasilsel eyl
dl HOlAL H2ldl dsdl Seedl AL A1d AsodAel €11

6. Al 21 Ga 422 dall In i T1 422l il Hodl
il vicedHl il Had AAldA d w1 f

gasgiAd 58l 9. w1 SAsgi ool RI[FHL 4
galddl €l afdl odl sf=ma dlomid dHdildd
2qAl AAGAA SlY 9,

wu{lse A-aial-l 2UlEd s34 A H; < A H,
<A;Hy 9. €35 dvarll uan o121 siu-lse sieaiadl-
AL =Rl Y 1Y B,
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el A R PR AUARLS ARHIAL 2A04IA
50U AR %Al 1Al
11.1.4 [Agasadl (Electronegativity)

AHel Gurell Al drs wdl [QedsRidl yau
B el Al 3l sedl d & 2 ol viaid: qudl
8 (ses 11.2). vl 51280 drelleil wAedld seui
Wdl AU dslad .
11.1.5 otlds Q:L,'%L'CHIL (Physical Properties)

ol aMld ALl B, d A Avd e
sl 301l et ueted 9. d s 23U 1L 1R
gRud 8. uwlauen wlsHa dluA sR8l 6l
AAHA Gl oAby 4ud B, d RadHdl 2w
arl ~fla ey ¢4 Gl [Agdassdl qRuadl
A il ©. Al d Adlud dlou owudl 5 olfeux
AAHA {12 oedliy (303 K) Hd 8 el d
Gritonl e gl AUl wRdc YA D, d-
Gl Gesailiy (2676 K) d-l Gl dluid-l Hust
W2l Gualoll usted oteld 9. Ayl ol Ay
dxs {1 wdl drellsdl gddl aadl 8.

aelastid

11.1.6 0 o4l (Chemical Properties)
AMRBAA i 217 AR5 WABudisdanl aaol

OLRIArAL wAledl sl $18L drfl Uan 219l 2uu-lse
el A 8Rll ay €l 8. F +3 53
WAL A Geddl A3 O el HoL ASAU%S
AL oieladl AR 6, uid 2uud Bl Al dRs
aSul dl Aldl wad sl wua-lser Al
AAUUA, Y UL 82 © i, adl d AP elsudl
U3 9. aRdaHl ANMFAUN G [Qgd 4uy g 8.
i, Al Gudl 1A ds wdl widadl d »iA f
sasidl ool eflfedor (WRael) wA 181 aBdl
wASRE Sl dlweir ns Sl Moyl
ol AV B (Aid YU AR W2 wAlelelR). L d
A2l ol eudfleld] Astu O, uReUHA oiuHl |t
p-585 AL A 8. diRddM4l Ga, In 2l TI Hi +1 244
+3 6il 2URIAA 2RI %Al HOL D, MUY dxdldi
+1 AURBAA Rl el SHHAR d4d A
8 : Al < Ga < In < TL luxui +1 530
AL WY B,

5028 112 UHS 13U drelll WAl 27 odlfds dpaiuHl

dra
At A Ay silxun SRun Alaun
B Al Ga In Tl
el sUis 5 13 31 49 81
wzreeluea(g mol”) 10.81 26.98 69.72 114.82 204.38
dasgila 2l [He]2s*2p! [Ne]3s?3p! [Ar]3d"4s%4p! [Kr]4d'°55*5p" [Xel4/5d"6s%6p!
yzHledly Bieyy/pm? (85) 143 135 167 170
syl Bl 27 53.5 62.0 80.0 88.5
M**/pm®
sl Bror - - 120 140 150
M*/pm
wiu-{ls2el AH, 801 577 579 558 589
Al AH, 2427 1816 1979 1820 1971
(kJ mol) AH, 3659 2744 2962 2704 2877
UL 20 1.5 1.6 1.7 1.8
dridl /g em™ 2.35 2.70 5.90 731 11.85
298K
sy / K 2453 933 303 430 576
Gesen By, / K 3923 2740 2676 2353 1730
MMy E®/V - -1.66 —0.56 -0.34 +1.26
(M /M)=2 E®/V - +0.55 -0.79(2ARus) -0.18 034
—1.39(2u1es¢ll)

b .
"wiela B, 6-uadl, “wGRin wusu
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BUIR +3 AU[RAA Al ay AU EAIAASALH]
ala®sdl q1d . Glat-l >l +1 AHilEU3ud
iR AL +3 2AEAIAA 2] AeHelHi
Ay 2l €l 8.

Blaidlrs Al 29l vl el
AW Sasgi-l AvaL 6 € B (eld., BFy L
olAlA). 2l $A5ZIA Glaudin el 2wl
dasely AL W AL W2 s SAsZA YU
sl g RS a3 ad B, aneul Gurdl 13
dR§ %l seil a Adi qfU RS a3 aaal ved
Ad ©. BCl; MMl wedl uadiell Aeitss
dasgiiyon wlsild BCly - NH; ot-id 8.

Cl THG
— —_
B—Cl + NH, _B__
/ a” \ Ta
Cl Cl
AUl AMAPSUSIY

AICL, $1um2 ol 2aiflal dad 8.

AHAPEASIL

BrRidloss A1 Hi2l GLLL ARl AL S
Sl 89, % wellii walAeus- Wi 9. el.d., 2lsaRISS
wellHi wal@euy il anagsasy [M(OH), ]
AR oirtld 9, sl M drasdl A5 w2l sp3
S B, RBs welld glavdl AYFFAYH sdlRSS
wesasli [AI(H)0) P it orid &, 241 20dld
A UHL Al 34 sasl wuddl €u © ud Al
ASW A spPd2 Sl B,

. 111

ABT/AIML Wl [@edsia wifauas yeu (E°)
—-1.66 V € 2ud TPYTIL yalBd [dgdya
i2[Rldde et +1.26 V 9. glausil M3t -
oirtall (Al A 5 249 oinl gl [Qeaun
AlaBsdidl avunell s
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Biq :
ol 44N UBURAAL wHRA [Agdya

[Rnal Hedl sald 8 3 Aeynul ABR*
WYL olrllddle ddRl ay B, R TP glawui
1ot R B ded % A8 uRL d ueta HiFI Ul
Rl 8. 2 glaRHl T sdl TIT ay el i
8. +3 url oriddln 51280 AeFlAun aldyasl
avumelHl ay [Agdun ©.

(i) 8 ue wlauasa

ol s25lu 2azunl wulaBuicas o,
AYPFuH ddl awel u 2sSsd 2l wa
AR olelld B % Hid U GUEHD Ul gHAL ALH 8L
AW B, 28R AR wA [N g
gl €1glul JRH Kl 2qsd B,0; ¢ ALO,
ol 0. Glal diuMid SIS WE dl As2Les
oield 8,

2E(s) + 30,(g) —2> 2E,04(s)

2E(s) + N,(g) -2 2EN(s) (E = dta)

Ayl A des AU du L LSS
AL @l sledldl A B, 61 2SS
ARBs © 2 olls (Aucld) 2598w ulun
s HigellRe oidld 8. AFHAN w1 SUAUdHL
ALHALGS AL GloyHl qeua Yd O, U1
Sau A Aliyy RS GRS Waeld 4ud B,
(i) 2R3 217 2uesel A U wABucsda

WAL AU UL ol RS nA 6
A WEAL sl Al wel AU vl 1R 2t
wella weseldi 20100 8§ w1 Glewdl aa@isdl
galld 9.

AAFUA He HCL AL 2 S el et d51%
Ay Hsd 52 6.
2AI(s) + 6HCl(aq) —> 2AI(aq) + 6CI(aq) + 3H,(g)

ud, Als USRS AR veyFlHuy qugHl wwuedl
U LsAGS @BUAS (R ol dd [FfEY 53
e 9.

eyfalan ey viiesdl 0l e uBUL 82 8

A QUBLOLAA Ay Hsd 2 6.
2Al(s) + 2NaOH(aq) + 6H,0(l)

2Na* [AI(OH),(aq) + 3H,(g)
ARYY, 22102 (1)
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(i) falr U wlalzaicisa
L drdl Selr Wd UBu 3 2rudasds
(TI; Ria) si-ud &,
2E(s) + 3X,(g) = 2EX5(s) (X = F, Cl, Br, I)

S 112
oo SeuMmFay sdluse) olleasil suogoeusy use

Yy (fumes) Aldl O 6. 5128 UL

Gl :
oy AyfHun sdiRids didiaeld ol

A iy wafaeust wld HCI Ay 4sd 52 8.
YL eloysd HCL 3de Ukl guid 8.

11.2 6QRLAL

AUl QAR A
wMalda  ([QAdaa) ag@uul
(Important Trends and
Anomalous Properties of Boron)

AHS 13+l drellll AR adosui Jeals
21U AL ARl el MO, 9, 2L 8L drellddl USRS,
GIMLES 2 2ALLSS AUl dlledl ASAULS
doilad SR8 uellul waleurd widl 8. wdly
WML ol Rl A" dedl quAsasly
[M(OH), |~ 1 2iesasly [M(H,0) " 2R
ddy x1Rdc w2 B,

SasgidAl GlRiudl $1281 MM 23Ul
2198168 Al won ¢Su 2R €l B,
6lR1 214$EARLSS NHy %l ¢S 6y wd il
WL 53 olRiA] 2 AYel 2ves AL oA1d 8,

F,B + :NH; — F;B < NH,

UL d-sa5i-l SR8 518 Beil Hgdu
ASAULYSAl 4 €l O, UL Al 2 20U dxelldl
d-sa51l ¢1wdl glaldl 512810 dudl ugTH
AU AL 4ol ay €15 A% B, Hlel sl iy dAlss
AdAl (eld., AICL) €ellwt Ad gkl SUUR
(€L, AL,Cl) 6irild . il dellogei Adallon ARAML
Hg wlR ddigt wddl Sdsgia sl dd
wes Yol 53 8.

U 113

oA BFg »lad ol asq, «tefl. 2ol

Gl : _
d-5850-l ALl 5180 GRIA df s

R 25l Al dell slRLAAl HerH ASHU Scll
4el ay €idl -l

aelastid

11.3 GQRAAAL $24ls 2l AA-

(Some Important Compounds of
Boron)

6lRlAxL F2els Gualofl A1l 6l valeR s
RS 2 GQAGIRA B, MR Al RuARsAAL
FESTRETICTE RERIET
11.3.1 60354 (Borax)

a lR1rA, 2l Heard Al 9, d ude WM
art ueld 8. d< A2t NayB,0,- 10H,0 8. dirdaui
dui agdlza sl [B,05(OH), >~ €l 8. 2uell d
AR Yot Nay[B,05(0H),] - 8H,0 i 6. 6lsA
wellil il ollds sla oi-id 8.

Na,B,0, + 7H,0 —> 2NaOH + 4H;BO;,

HiloliRs AR

635U 21U sael uud wiell-l 29, opd &

ud AlRele A O, dd Ay AWM sl d wiredls

llSlHE 31 B, ¥ S1A Fal 8 usldHi 3uid Wi

®. dd 6354 Helsl (Borax bead) 58 €.

Na,B,0;* 10H,0 -2 Na,B,0, —2> 2NaBO,

+ By0;
LR

BSOS

ARYH HawelRe

gell Asild wgaildl HewlRe ddlw-l [@ARre
2 4Ad 9, ddl wdllsouml daii-l um w2
oI35y HRLsl SASAL Gulor 53 ws 8. eld.,
R olR5AA WRAN diR+{l 58 Y CoO WA oAt
o2 U JRH KL 21 B AR dleull 391l Hasl
Co(BO,), tid 8.

11.3.2 20elelRs 2AR3 (Orthoboric Acid)
HiulellRs 2R (H3BO;) ude wlsuu ad
veld @, % Wl Alseu i B, d wellHi veugien
oM wiRlMl a gl €l 8. d ellRsurL ¥y
glaed wRRSs sAA oAl wasy B,
Na,B,0, + 2HCI + 5H,0 —> 2NaCl + 4B(OH),
d 6lRIAAL gRLL AALIAL (SalSs, eldgds adiR)
gofdetog-el (wel qadl e WS wd wlku) we
ol 8. d Y olmRRL HAd B FHL WHddld BO;
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Al gl 11140 euleadl ool G- o4 gl
AIAAL Sld 9.

ollRs RS Felon As6iHs 2R &, d Wl
(protonic) IR gl ugl SISBAA widt wiA]
gasgid 15l ¢fu AR ad ad 8.

B(OH); + 2HOH —> [B(OH),]” + H;0"

216l 2R 370 K 4l Glal diumid 21y
52l d H2wllRs RS (HBO,) 6i=tld . %+ 4y, 2™
Rl 6llRs s (B,05) ol 8.

H;BO; —45 HBO, —4 B,0,4

o/H"
- I
W R, o
HoH
0 o
“"O/H‘ \lB/ \H i /H
| |
H_ _B 0.,
\o/ \cl) , H\C_)/ B\O____
H S
2ugld 11.1 6llRs 2R elual : des Wil sldfiu
oiy eald 8.
S8 114

olRs A w2 Felon AU d3 aRami
21 9 ?
Bia :

51280 % d 2@ HT 2Uae Hsd sl Alsdsin
A2l €ldl. d welldl x1gHidl OH- uu- Hadld
dd 2es YRl 52O A HY 2ad Hsd 52 D,

11.3.3 31tk (Diborane) (B,H;)

AleHL AlEL Gl elSgSs Sl ds
ABUY 9. dl Sudaude SUHL 6l 2AUSARSSL
LiAIH, w8l wuel oi-idl asy 8.

4BF; + 3LiAlH, —> 2B,H, + 3LiF + 3AIF,

seliRAAl erilaz Ml wddtnoul s
uglanl ARYH RSLOSLOAL 21 4RA ALd ]
AR BAAL a4+ 9 9,
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2NaBH, + I, = B,H, + 2Nal + H,
ENBLs (R G160 Gaulet BF il ARy
SLOMOS Al uBFUL gl sAML 2d O,

2BF; + 6NaH 229X, B H, + 6NaF

AR AR dUALIA Uy 8. df Besalig
180 K 8. $1u60i3+t gelletl AUSHL Hiadl @doy A0l
G2 ©. dalrll SlwHl d AL Vol ¥ Hlel Feanl
Ao Uel £ 9.

B,H, + 30, = B,0; + 3H,0;

AH® =-1976 kJ mol ™"

ol Ml G2 ol AUl ueL gl
adey Aol G2 B, ol ALyl wellul seudl
gafaeue wl ollRs RS 20l 8.

ByHg(g) + 6H,O(1) — 2B(OH)3(aq) + 6Hy(g)

SO gSA Ay (L) wa vis uBa s
ol Al {luw (BH;-L) ei-ud 6.

B,H, + 2NMe; —> 2BH; - NMe,

B,H, + 2CO — 2BHj; + CO

Sl wHUHAL wd-Al uBuidl wan
B,H - 2NH; ei=lld 8. %+ 2t [BH,(NH;),]" [BH,]™
gl ealdl Asw B, Al a4 AWM sl ByNzH
(6DR0A) MA . i AN day JR™_-UML BH 2
NH a4él Asidd alsadal @il dd ts1iFis
Ol L 58 B,

3B,H, + 6NH; —> 2[BH,(NH;),]* [BH,I~ 224,
2B;N;H, + 12H,
wsld 11.2(a)ui SaoliRnqd olwze saldd 8.
FUl B9 WAl AR SO URHIR AU 6L 6lRIA
Rl s ¥ AMdAdl €l B, Guid 6 Ag
SLOY WRHIBL L uddd-dl Gu d 1A uel
wddl g 8. gl 11.2(b)H1 euler Howol 83
ddl AR B-H ol AMI=d 6 35 - o Sasgid ot
o-lld 8. %R o A¢ (B-H-B) ol el €l 8. ¥
A8 I - 6 SASRIA olY oirild O,

augla 11.2(a) ol oitre (ByHg)
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R

oL, SLO4O86IRe ANl 4Rl oi-id
8. ¥l AnAPwAsl [BH,]™ 2d Herad ©. asll
HiqilHL 22L8LdgLglelie Aol aelldl . [y
A ARUA 22168000132 Aol IRASIOIUSS

A wal s& B, B gududd Sul g

e384l B,H, a4l uBaell Aadl asu 9.
2MH + B,H, — 2 M* [BH,|~ (M = Li 2i4cl Na)

@ 9, &
s XK

2ugld 11.2(b) SedRHL vitit, olus W2 €35 B
AR, sp Asd €11 V. €35 B ugHl AR
sp Asd sasiiell Mg SAsA ARd 1 B, F-
des Jvuel suldd . B3 .l B-H 64 a1
2-4vg-2-OAs2Ir 64 B, g 6l A bit 3-5vs-
2-8A52i 6it B, L 3-3s-2-6A52iA Aq oluA
‘ol U5+l 64’ (banana bond) Bl 5& €.
LiBH, - NaBH, oid ddlw-l swoils

AsdueHl ResAdsdl dld Gudlall . dadl uey

AUAeRSIONSSl otz W2 WRGs el add

Guaell 8.

11.4 AR 2 AQRMMAUH ddl dd-l

AU Gualdll (Uses of Boron
and Aluminium and Their

Compounds)

oA Gl oretelBig, {2l addl 2 sl 2l
[Qeiddlesdl HR1dq vcld Avd GRduAd] 8 dw
Qatell dril s Guabll B, ofRl 0L Gudlal
oldeys F52 olrlddlil dal ALY HI2 sasl AYsd
(composite) Uil eilacii a8, 6ii1+-10(1°B)
AHAUUMS Y2l wagimaldl ay audl qd 8.
dell yfseur Gellolnl tig eSS AHLHHL WBIAHS
A A, MR ALy Gudlell wy 8.
ol 2 6llRs Rl Wou elBly GualBil
Gulasis s (eld., WuRsd), st Gl 2 sl
WL ol 8, olRsA gl ARl sl
W2 sasd add dal Gw, [Rlel A s wlaskrs

aelastid

WL ARl sl Gualell 6. d vl AleHl
As ues O, AR RS ey glae A
Ad de Al a3y Guadll wy 8.
NeyMFUH ALl Fell Ansdl ude wig O, d Gl
drirl AHL (tensile strength) 4Ad 8. d Gl [ed

A G Algsdl D B, ays-l-dyeidl WM

AYPFAH, s sl omell [Qgdaiesdl 4ud 8.

AlFeL artul il GellPlHL AHFUU-AL olélo

Gudldl wd 8. d Cu, Mn, Mg, Si 2 Zn

Brst g otrid 8. vy 214 d-fl Pisl agil

el YEL VSR - WS, 2o, AMAUL, AR, @2 A

ydAdl ol wsiy o, dol dedl GuAlal ulEami,

AIARIL GieldalMl, tlEsHAL, (@AM 2§ dlgAAdeR

Gellotnl wd O, AHMFAAN o drl AL

dviidl 3R @eudnl 5128 AKEL Dadui Gudldl

gl 6.

11.5 AYS 1471 drl : 5101 uRar
(Group 14 Elements : The
Carbon Family)

sl (C), Rulasi (Si), @iFuy (Ge), B

(Sn) 247 AS (Pb) AMe 14+l AR D, sl yecl-il

WAL a-el Adul 3 [Aya Wl Aol 2uag

drd 8. d el sl dHY AU viaRaHl sigll

WHIRRL adAAE Acl MO B, drad HRAUML d Sl

As1H2 2 €lal 130 2R YA D, w3 Ayl

RAUL d Hig-sioiine, LS5l 2 sl solq

SALSALSS <y (0.03 %) 23U 192 11 8. s olloid

gediyds s¢l wsi ddl 8 3 siold v Qi Al

A, GUAUD(l drd 8. Fell iU dredl Fadl 5 AL,

SUAUEU%A, 5ARA 2 AeE A1AAL AU+l Ded

Usllomizfl ezl i wiRs Fal [RHUsRs vsldl

orld 8, sielMs RuURRA sleldnlL ARl w2

WHIRA €Y 8. d @dd Wellvil e Hiawus 4es 8.

geadl Fd Hadl sl 6 el WS 12C wd

13C 414 8. 211 GuRid 6l s 14C wal sl

4219 B, Fell AL A¥Y 5770 Qi B, Al Gualal

AMaAstel IRomE wn . RS Yol Dyl

dla s34 (enel 27.7 %) [Aya wumi ol iad

drd 8, gedul d Ruldst »d Rdse w3z vl »ud

9. RUdsiA RABLs, st v RAwed vol o 2ol

ges O, WHMUH WOl o MURHIRAL A 4 D,
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R o 3R2use (cassiterite) (SnO,) A3 A
as Adl-l (PbS) dils Holl 2ud €.
agg AUl wRA 21 RS 2l5ReR

A 28dles oirldaldl Guadll wy B,
51825 11340 AR 14+ crelledl 2L UMY

A ollfas owudl da-l Sdsgi-lly 2@HL Aulkd
galddl 8. Jeadls uwsuedly, ollds A ANRS
oRidiel Al 1A sl 2udl 8.
11.5.1 Sasgidu -

(Electronic Configuration)

AYS 14l drelldl Adlwsdl sl Sasgilu
WAL msZnp? 9. 2l AHSHL drelledl v Sasgi-lu
QAL videldl el Ul B
11.5.2 ugAAws (Al (Covalent Radius)

CHl Si des %di AAUZS Blraumi it
ARl YA 89, lzetle Sidl Pb ds %dl il Birduiml
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UL AHIRL oAl MO B, M, Ydld S1W MR
drlil AYEl MAA d w14 £ sasil gl B,
11.5.3 2uu-lls vl (Tonization Enthalpy)

AUS 140 drelldl au wuuslse Al
drl Al A8 134 drellil uau 2uu-lse saedl
SRl a4 €11 B, el UL Hdatdl SAsgiadl AR
gal Ho 9, A Ad AuSHL A ds wdi
wadlse s-enelld yed ved a8, Sidl Ge
dul Ge 4l Sn d2$ wdi AH Hi 291 8218l il 4l
® dul Snel Pb ds wdl AH AL Hew quRl Adl
Wi 8. e 5122 widRddl d 2 fsasil Ruedo
AL A URHIYAL SEHL AdL QUL B,

11.5.4 [AggaadL (Electronegativity)

Al el S8 A4 14+ dreldl [Qgdmedl
AHE 1371 dredll [AgdBRidl sdi dld) ay i 8.
Sitl Pb g+l drell-il [AgicsRidl Het @dleoL
AW, €l B,

505 113 AHE 140 drrl WRHR 2 olllds oyl

dtd
Ao sl | [RldsA o ARUH B as
C Si Ge Sn Pb
YUIRlY-5ULs 6 14 32 50 82
uH1ely, a1 (g mol-!) 12.01 28.09 72.60 118.71 207.2
SAsgir{lu - [He]2s22p% [Nel3s23p? | [Ar]3d!%4s%4p? | [Kr)4d'%55%5p2 | [Xeldf 1454 06s%6p?
AgAAL 5 Brrul/pma 77 118 122 140 146
-l Bioal M4 /pm? — 40 53 69 78
1yl Brosut M2+/pmb - — 73 118 119
U PRI AH, 1086 786 761 708 715
-] / AH, 2352 1577 1537 1411 1450
kJ mol™ AH, 4620 3228 3300 2942 3081
AH, 6220 4354 4409 3929 4082
EERECERIY 2.5 1.8 1.8 1.8 1.9
4rcdld/g cm3 3.51¢ 2.34 532 726 11.34
a-Big/K 4373 1693 1218 505 600
Besarilbie/K - 3550 3123 2896 2024
(Qeydld 2aRitsdy 1014-1016 50 50 10 2x 107
ohm c¢m (293 K)

a MIV 312 2U[R3AA via2l; b 6—uadl; cwBRal Husy; 9293 K; € dlal |2, Aside |2 ddl 2.22;

S BRa3u (UL diuHi el)
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1155 s Q:l,'%lﬁﬂfl (Physical Properties)
AHS 144 oL drell 8 B, ol 24 RuASiA
i, UM Guald, 2R R 2 ds
aetsifblg, dtadl A4 Hid@il ©. UG 1441 drdlsl
Aalie wd Gesadliy dd wqadl wys 13«
el Aetelblg 2 Gesarllbly sl ay €l 8.
11.5.6 A1 A4 (Chemical Properties)

AlFudad  2aal w4 Aualds
wlaluicsdami aagl
A 14+l drelel oleldy SlaHl AR A5 Sl

8. L dral AHI UEUIAA vl +4 219 +2 sald
8. siold .ol IERAIAA vl yl sald 8. Al
wad AR lsRL Al Al YRl Ay §ld

9. dedl A= d +4 UEAIAA v AU
AMId ASAUS U 9. G drellHl +2 HUEA3AA
galladld de2l Ge < Sn < Pb s¥l atd w0y 8. ds
S1381L AU sl Sl ns? SAsZiAAL olt oM
L Adiefl A&HAL B, 2L 6L 2AUEAI2A vl 2L
@fldl el (A ds ol stealdl U B, sioid
A RUASA WU +4 AR xR eald B,

FUMUY +4 AUEAIAA Ml 22 AL oi-ld
8, I3 +2 VI[RAIUA VRAIML 1oL Y1415 o AL

ol 6, (e AL i AUEUIAA 2R IML AL GieLd
8 (Sn, +2 HiRRAA 2Rl R4sAsdl d1y ad
8.). ddell ALl +2 2AUFUIAA vRUHL @l Sl
8 A +4 URIAA ML UL AUEUIUA S
a3 ad 8. AU s AU 02H1 Herell v
WAL 26 A5 €1 B (gL, CCLAL sioi-t).
Al SAsglA URYEL AL Sl $R8 dil-l WA
$as2iq eldl 3 Sasgingl 2R a3+l 240801 Al
astdl A2l A% si6i AR KRl Ay, AR5l eald]
Asq, Atel, U AHSA v el dd 530 A B, v
gl $1201 AL d-satsel €193l B, 2 5129 ddl-l

SalSs AdlAl wfacuyd W 8 A eldl W&
azsell $Asgid youl L5l Ald oiriladld aaw
qad 8. eld., SiF¢?, [GeCl]>, [Sn(OH)(]*-
Ao, Ul Heel wmIRe AW spPd? B,
(i) 2FA% U waBusdl

2L AL oL dredl AHUEUAAL gLl oA

KA ARG oitld B, 2L UGS Huucd 6

WAL Sl B = MALSAGS A QLA AddlHL
ey Yot Agsd MO 2t MO, 8. SiO st Gl

aelastid

Aty % R 414 9. A1HA Fd Gl AUEU30A
YL YAl draddl ATsAL9S Ayl (1A
AUEAINA 2L YRAAdL dradril 2SALSS AU+
sl ay URRs €l B. sl —=CO,, SiO, it
GeO, 2acud HRBs €l B, 2u2 SnO, i PbO,
aeud Glowae(l gl 8. Hidisudi CO dee, GeO
ARRSs 2T SnO i1 PbO d2rd &ld 8.

sadl 115
AYS 14+l AR WRe 2 § ¥
(i) Wl ay 2ARARs UGS oi1d .
(ii) 2w A +2 AUERAA ARAHL %l HaL 9D,
(iii) x5 a1y Guaell .
Bia :
(i) sl (i) as (iii) RS 24 @dFHan

(ii) wel u wlabBaisd

stold, RS 24 wiFana well-l S »u4R
acl el [+ well-l osudd [aed 530 sy 1A
SUSLE% Ay oild B,

Sn + 2H,0 —4> SnO, + 2H,

as u wielldl 212 adl e, d Acfad sre
dril U oirig WBUAS 2SS R B,
(iii) Qo uel wlalZuicsdal

AHS 140 drdl MX, 214 MX, (4, X = F,
Cl, Br, I) uedlyoiaion daiss qdlysl oidld 8,
5160 Riciael 2w ot drdl 2uesn WRERARML Al
% Sellyd WA AUS dAlSs Ayl o O,
12l oLl MX, U512+l Alo-il Al s usld w1
8. 2l SallSs Al vl MR sp3 AW
eld 8 A 2L SR AHAPSASI S . SnF,
Ul PbF, 2Audle 6. 5122 5 dadl 2uu-{la usld 4ud
8. Pbl, 2ARdc 41adl Al 5138 3 WRMUL Pb-I oYt
ol 8 AR uBuL vedl Glod Bt ol 53 wsdl 3
657 Hirll $A5ZIr AYFHA AU A AXiL D5 ST
Glafl saisl Galra gl @g waHgl 2w AR
Y[ SAsit Ut 531 Ad. U drelldi Ge ¥l Pb
% ¥l drell MX, edld oidton sy dalo-il
oirlladli-l #Hdl qud 8. uHeHl A e wdl
SHdaAlSs AHIwIAl 2aldl adl wd 8. Gulla w14
AR el AR GeX,, GeX, 5l ay
2l B, 2R PbX, sl PbX, ay 2wl 8. CCl,
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Ry i 2215198 Ayl ddeusdl well gl
gafdeuny- Wl A% 6, S8 5 Hee w1, well-l
BULEAYA UYL 204515 SASZA Yo Wil
d-sasul el wd 8,

SiClyl BelsBl gl 2uusl  ulaoeusy--
A1 Al el gnfaeus--l w3idMl Si Uldirl
d-sasHL BB WRUIRAL 2A6{45125 SASZIA Yo
als3 B, vidul 13 eulen yyer Si(OH), ot O :
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solnl Wldiedl WA AuAl seul Al 2t Gl
([BgdaRidl 4ddl 2=t UHRL AW pr—pT
olgoltl oielaalel 2l andl Q] B, oot
sedls BelgRell : C=C,C=C,C=0,C=S 24
C =N 8. IR dwdl prn—pm 64 ot-ilcl wsdl el
S0 5 ddll-l umedly sasl voer @ WL A
RRARA €l Aus1s ABFA ag e,

Sl6let UMY, AU Slolt URHIR, WA ASAUYS

Cl cl oltell AN aioll gl wA ady si-ladld qast

| /—\ _HCl | 4219 . sl6irl B qdqe $299- (Catenation) 5&

Sj. + 0 é Si - . . - - -

~ | ~N a1 PN e | AN OH 9. C—C ol AcUd HAoLd eldidl S0 M 21y €9,

Cl & H H A a Ayl Al ds ordl umedly s Al B uA

OH (GgdsRidl a2 . ¥l E2nod advl ded a4 8.

| AHO 2wl ololdd oy Al el e Ad A4

+ NN = - = -~

- SII\OH - 3H2Cl Aty V. kAUl $4 C >> Si > Ge ~ Sn 8. A4

HO HO seAan ealdl asd -l
[RulaRs 21k viy ol A-aedl / kJ mol ™

sudl 11.6 C—C 348
[SiFg]> nelld & w4l [SiCl " el «ell. vl S 2
) ‘l‘° A e Ge—Ge 260
Ad[Ad s101 AUl Sn—Sn 240

B3 :
del Hey sRell A Yo © -

() sit' walRd sed 529 A<l 2uaw He
SeAlUll 6 SARIDS 2l ALl wsldL .

(i) Si*" A sdlRISS AL wGHLRS SAsIIA
Yoy q2l uRWRsBUL 4y we Eidl 4.

11.6 Siele-l AUl AABL -
¢n(Rufd adys (Important
Trends and Anomalous

Behaviour of Carbon)

Y AHEIAL WAH drasfl FHY S0l dre ual
ol % AHSHAL YU dredl Sl FE UL B, UM Ul 5128
ds Al se, ay [@edsRidl, G0 2ua-lse A-aedl
A d-sasil AL B,

SOlAHL HIsL 5 A p 585l % oY olsllddl W2
W €1 O, ddl d-dl 2w Hsl AR SAs2iA
yould uuldl sy B, 2L SR8 o slodd-l Hgan
ASAAwSAL AR €l B, U vy, vl d-saisi-l
€13l 51280 Al AgAAsAHL ARl 3 wd B,

$2Aa R wA pr—prm it iRl 5180
sl u3ul saldl a3 B,

11.7 $wi--l U39l (Allotropes of
Carbon)

stold RsHU wA 28RsHY oid a3zu wol
u3uL 4Ad B, ERL 2 Aside slel-i-l 4y uAldd
wlesHu wuUL B, 198531 2. sorey slel (H. W.
Kroto), ©. 3{d (E. Smalle) 24 2. 218, sd (R
F. Curl) dsufs ARA aly anellal il
Alo 23Ul 2l 530 8l 21 WH HR A2 199641
ol WRANS Arldd sal 20 gd,

11.7.1 €2\ (Diamond)

A wlsmu ARY 9. dui eds siol uHIg,
sp3 UKW HAL B e 2 AR 51614 WHRRAL WA
AHAGEASA SR Agd sasi-l Heedl]l Al SIn
8. dul C-C olvdollsS 154 pm €ld 6. L 6818
AASAUL Bz Wi B e sl uHgRlHl €2
BrulRelly onvllelz AL odld 6. il o{HIREIML
(pugld 11.3) ulRella ueAWlwsoin wuAn Aluul
wWdl Sl 6,
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154 pm

sl 1.3 Riq st
L sl [Agd AugAAwsoiad dlsal
woid 8 A ddl &R yedl uedl Al ay 5B
ueld 8, d-ll Gualal wExlHl HIR sledl W2 wuads
(abrasive) 313, ofloli oi-ilqdl 2 closulldl oleoi
2ol UldOl dlell GedleAui iy 9,

sl 117

€l AgAAlrs €lal el d-f oy Gl dlu 8.
a He ?

B3a :

€l wo C-C ot dadl BuRaela aoller
@A HAd 8. B didl il Hd 8. dddl dd
sy Gl €lu 8.

11.7.2 %152 (Graphite)

Astde 2l sl (dugll 11.4) 4ud 8. i
AR e Rl 2Rl o SREL AAAL €U B
e 6L 3R A2, 2R 340 pm €1 B, 835 AR Lol
UYL Al ueslld qadlel sdd gl 8.
L AL C-C olndolls 141.5 pm €l 8. wasilly
AduHl €35 Sl URHIYAL sp? AW HAL B A
udlall o8l siole UMl 18 otel RoML ol oi-ld
9. Al SAsAA 7 old oiud B, Auel A U
dasgl [BRau-lsd a8, ddsgiq olldadla gl ©.
dell AuHA Aside AU [Agdudlgd A 2 8.
AsLeUl R d2AAL ol AdalSel dLdl wsiy 9. dell

aeLleast

340 pm

susld 11.4 Sisided elural

d 2 M A w8 A dd (slippery) €l 8. il
5100 Gl druid Alddl MMl wdl 2ASasdl
Gloral ueld d3 Gualal 4 asdl Al i Asie
W Gl wetd a3 Gualoll o B,

11.7.3 gat[id AL (Fullerenes)

[Blaan 2aar 2old Far [y ayai-l
el 2R Astdedd [Agid AL M saAUHL 20
9 AU ARA AULY~Al ol B, oSy \FUAL ~ALell C7
oA AUMd sl wd adl Huawn yeldui
Wy Cgp, 8lSL WHIBME Cqpp el 2l 2ieunavi
350 3 ddl ay ol Avwdl seld dAAdl AR~
ALyl Acl HAL B, gARA AU+l g Wt si6ieA-
Ag AU B, SR8 5 dil ‘QAd et Raad yg
o0l 1 6, AR ALl (U Fal = L 8.
Ceo 8L 2UsR AR olld (soccer ball) %l
g B A A es@=e: AR (Buckminster
fullerene) (Aglet 11.5) sl 2ud .

gAlRA & uedlalo <l daal i i Aedldl
Ol qddl YR 8. £9 UCYALY, AdY Ui § &9 AU
qey A8 AdUA ALY B, U WA ACUAY] ddY HIot
69 UeAAUL dad A Adlldd wd B, oL o slolr
YUY AU Sl B A Aol sp? Asw 4D B,
€35 slold UG, AU SA- sl uR WA Al
Ry oin o-lld B, eds slolA-Al ougldl HAsAA
wRly sasl uR [Qraldlsd Wil 8 % g AAARS
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Aldlisdl U B, L olld WSRAL AHYHL 60
RIAGIEM Ed & A d €35 @A Ag slol uR
el S1U B, L AL A5A e, [3 ol UsIR-L 6lY YU
8. %HL C-C R 2is% 143.5 pm 2 138.3 pm
Sl B, 2l dleusiz sARAA 2sHi aslolia (bucky
ball) ugl 58 ©.

wsld 1.5 oisBimex §dRA Ceyi olturmL @ 29l
LR AR olld (geolld) Fdl €l B,

25 oL URRIM A B F st0ld 2u3u AsLSe
Guiolfagual yoor Al ay 2wl 8. adl Asidesdl
A pHOA g o 204 8. AL dat 4R Cypeil
A HOG M wugsd 190 24 38.1 kI mol™!
S 9,

161+t dreleil iU 3UL FAL 3 160 6ds, S5 A
slaAl 2 Aside wadl ARHAAL g AUl B,
galrl HullBd ozl aidisieldn ouaciel sield
ods AL 8. gl ARl dlsdl Adl slaAA
ARA sl Sl dul sls 1A 9.

11.7.4 51141 Guad (Uses of Carbon)
wiRzs uelddl dstde i GAal Gl
WOAAIAIOl A%l gasl dYsd el (composite)
Aadl asiy B, W AYsd veld M B2, Widl
ussalrl €41, (A 2 €111 %l ariiel eietiaemi
Gualoll w &, Yags dly Aside ciedHl [Agdia
ald dul 20elBis [Qgdlenyui Gualoiml daiy 8.
Astdeniel oirel sRioe e 2R x4 sl U
MP%u €l 8. ay (9619, claidl 59 ABugd slal
R clyilL AR, well-l ounaBuimi seils
AeASA (contaminators) €2 S HI2 Ul dldiisfd
weuellui qid FEBid a0 Gualol dad 9. ol
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ods sioll wdlmi sl aels dly dul adAAlAA
Alerldl 2L Bar dF Guull 8. sis sladel
ald dul mgsilBHl Resadsal o3 @y
YHRHE Gualdll oA 9, €1 BHdl vk 8 A
drll Guallol BReuMi A © d Hud ER2Hl ud 8
(1 52 = 200 mg).

11.8  stoi 2 [Alasiu d2eus a0

AW (Some Important
Compounds of Carbon and
Silicon)

sloleril 6 AL ALSALGS — sl6lA WALSRASS
(CO) 2 swi s (CO,) 8.
11.8.1 $6i WHisASS (Carbon Monoxide)

ARG Ul gl HalRd ol silwul
stolete A iR A4S ol WASRAGS oA B.

2C(s) + Ox(s) -2 2CO(g)

Al WA Yg CO- Geulet 81815 iRus{l g
AesyRs AR WAl 373 K di Rgedlsadl
uBail samil 2ud 69,

373K
g H,S0,

2LENBLS AR slolrt s Geltet s W2
¥ sls uel wRlll ariad vAR KAl »ud 8.
U Ad Hadl CO dal Hyrit Brsie oy, sl
AsAMA ay seal 2ud 8,

C(s) + HyO(g) — 212K, cO(g) + Hy(g)

¥y,
w2 WRlll qruorl sled gaidl Guallol saumi
A dl CO 2l Ny Bramt o 8. o< Bawes ay
(Producer gas) s8all »d 8.
2C(s) + Oy(g) + 4Ny(g) “22%5 2C0(g) + 4Ny(g)
Baules Ay
gAY 2 BAUles ALy, Bl % 2L 2ALelBLs
Suel B, wacly A Gues awmi dal sl
WAlsAS, dY et UG slol JAISUSS 6t B A
GVl Bt wy 8.
stolet WALSALGS R, @l A
Rl Heeidl vgien diy 8. d uea Resarisdl 8.
d vlese], desalS nd wgpll, AUMFAUH 2
olg o dldl Asild gl Rl 2 asl ol

HCOOH H,0 + CO
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HLALAL 2USRAGA R85U4 53 B, CO-L 1L d24¥ AL
Guylol uRll g dldl 2LRASE 2]
Fresfd sami a8,
Fe,05(s) + 3CO(g) 1 9% 2Fe(s) + 3CO,(g)

ZnO(s) + CO(g) 2> Zn(s) + CO4(g)

CO 2QMi 5ol 24 FU% WRHIRA] a2
Mg ROUL A 6L T ol gl B [:C=0:]. CO RML
5161 URHIBL UR Holtsis SASRIA YoH dlall 5129
d eldl d?F ad 8 i rud decls gl wa
WU LA 2d B AR uBul s g seilRa
oietd 8. CO-ll ay 3 usla d-l [Bxoallti
ANG oiriidaldl sl 518 €l B, 2L ALl
Hilsuor-[8Hddloll AL sl 300 oz ay el
S B, % WdsBHl Wal [BHABA gl wlMi
Adl AURAYA dgen AT B, B uRBUH Y Sl 8.
11.8.2 1614 3 AsASS (Carbon Dioxide)

ol JUIsAES slolddl 2w S0l HLAdL
Sl ay sl el 2Ayel eedel ol
Ay B,

C(s) + Oy(g) 2> COx(g)
CH,(g) + 20,(g) ~2> CO,(g) + 2H,0(g)

wlouM 3@ sweilde w4 e HCIH
Wl sield QUGS ol A Adsn 8 B,
CaCO4(s)+2HCl(aq) — CaCl,(aq)+CO,(g)+ H,O(l)

2UENBLS 3 5161 JALRASS Yrtleril YU AWM,
sa1el ol asy B,

ol isSS PURALH A ARl ay 8.
wiellvl d+l xeugleudid s18l d FariuuB@s
(biochemical) - CRIEIEIHE (geochemical) Hgt
gald . well wA d seiifs AR (H)CO,) etud
8. ¥ [Felo (26105 2R B 24 6 dotssiHl Q1o
Wy 9,

H,CO;(aq) + H,0(l) = HCO3(aq) + H;30%(aq)
HCO3(aq) + H0(l) = COZ(aq) + H;0%(aq)

H,CO;/ HCO3 sts2 weudl 3@2+{l pH- 7.264l
7.42+(l 923 [RAEBLd Al Hee 53 0. d-ll 2RRs
AAlaAl SR8 d esdl WA S Ui swelide
oild 8,

ALY, T AlALARRIHD slel Ja15AL68 ~0.03 Y%
(seedl) gl €l 8, dd didiaaxidl o wEwel

RARAstA
g2 53 ws B dd uslaRiANR a3 Alavami
2d 8. 2 UGN dldl aduld didiarerl CO,A
o8l Fal sloligliiedi 3uldRa 53 8. . uBuil
st ANARS 33RA A Yoo ealdl asy B,

6CO, + 12H,0 ﬁ&% CeH; 204 + 60, + 6H,0

2l WGuel aduld Wdidl vl oi-id 6.
GuRAd Wellell i U W U2 YRl oirid B,
COYl [Auild stoirt gdisuds F €ldl ~ell, uig
BRI 4l atd % sert dal Ridleendl Geule
Yrilril Y2l Al [Queel didiaR@Hi glerdl AU
COyi wRL atg s 8. ¥ AGIGA x40
QI 53 8 e dell AdldRBIAL dUHIAHL dHIRL U
8. %L ool uReuHl Aal Hell uF B,

yadlsd CO,i wéuell (e sauel siol
SSRGS Bt AU Ys 6RE iy Aadl sy
9. USL 618 ALOWIH A 6125 ARIRA viel vl
(frozen food) 12 Wallds (refrigerant) d31% Gudle(l
ol 8. w2y YRl slolifeysd sl W2 CO, Ayl
Iy s Gualol Y 8, sloi ALSASS A=l SR A
gortell WEBAML Mee3uw < udl €lendl d«l Guyldl
AWMU d5 wd . YRuUrL Geuledl Ay uHRML
CO,L GuAlaL iy B,

CO, VRHL 5l00r URHIY, sp AW HRAD B, sloi
wHgl 6l sp Asd sasl B wHRRAHl o
p-sasl A AR wdl o RowL oy edld
U Lol 2t 6 SAs2IA ARG UMY, A
PR=pT 64 oirlddl oL & B, Ayl slol JELsADS
(Boa Aol AL {ld 28R [6id C-O ol
dotlS uHIA (115 pm) €1 9.] 4ud 9. del AXie
Wil A salon 8 :

-.. + .. .o+ -
‘0—C=0: «<>:0=C=0:<>:0=C—-0:
56l JULSALGSAL AR Yol

11.8.3 [Rfasia risuds
(Silicon Dioxide )(SiOz)
adodL 95 % Fedl yeelldl il [last wd
Riladedl oiddl 8. A d RS QusRU08
Rlas alz 2iovnd 9. ¥ wds WRsHY olRe
@30 Al wA B, RlAs dedls w3 sa

(Quartz), BrRacidiSe (Cristobalite) - 21581UHLS2
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(Tridymite) & 21l d2il 1104 diuuL AiduRad-2le
Sl B, RS s AsAAws, BruRauely
oflel a- ueld O, FHL eds RS uMg
AHAQsAsld d 212 UYL U1, WA AAALS
oitefl Al €l B, el UsA% w1, oL Rildsi-
wg, WA sl 11640 eulod Yool ugAUwS
oitefl AL S1U 8. s BRI ol AHAGEAs WA
Adal 28 B, Ayel WRsA A 2y, ay awll
w5 B9, FHL RS wt UERAYA WYL AsidR
SHUL 28 A, ddy oirlld 8,

| |
—Sli—O—ﬁi—O— 1—0—fi—
o 0o

0 0
| | | |
—SI—0—§i—0—§i—0—pi—
0 0 o) 0

—Si—0—S8i—0—8i—O0—Si—
| | | |

pusld 11.6  SiO,+d BrulRauella eiwe
§ 2

RSt dAl ™I Q3udl Si-O oitsl agll
aqiy A-uedldl s w1uBUela Sl 9. d Gl
AU Selle, SUSLON%A 2 W2l edtAdl iR
dal gl wldask 52 8. A 5 d HF 21 NaOH
AW uBuL 83 8.

SiO, + 2NaOH —> Na,SiO; + H,0
SiO, + 4HF —> SiF, + 2H,0

512l Yoy Gudlal elei-fagd (piezoelectric)
ueledl d3 wy 8. -l R Asudaell alRue,
AHMAs AL 2 lafand wara dar el
AL Al [RAs qeia o4l wsdl o, Rlas
et YsaellsiRs (drying agent), Gelus dul slH21Us]
(asldls]l) ueldld Heesdl d13 Gualel .
Rildistdl »RsRsu 2@3u BAadR-AL (Kieselghur)
GuAldL ULl el A B,

11.8.4 [Alasi-1 (Silicones)

duil sl Ruasi DAl As uaye 8,
¥ R,Si0) wudldd 2su aud 8. RRSAHAL
Geutgd Wil wldis veld 2wuesSa vgd A
[fReulic Rilasi sdluss (R,SiCly.y,) 8. o
R 2esidd »adl Audd ays 8, 2dR Py
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selASs RS w8 573 K dlusid siur Gelus-l
SlalHl UBAL 52 8 AR el gel WskRL Ry
(dralfud  sdlifud4  (MeSiCl;, Me,SiCl,,
Me;SiCl) el dlsl 44l Me,Si ot 8. salrande
SsARIAAAAL [(CH;),SiCl,] walaeuy ole
A WRPRIEIAA gl A0 el @R
flue ua 6,

Cu B4
2CH,Cl +Si ————»  (CH,),SiCL
570 K
+2H20\
(CH,),Si(OH), el
CH, CH, CH,

I | |
HO— Si— OH *+ HO— Si—OH + HO— Si— OH

| | |
CH, CH, CH,

-H,0 | Wifamadiad

CH, CH,
| |

—04 Si— 0 + Si—
| |
CH, /,CH,
s

(CH3);SiCIA GReuel {13 gatlen Yooy Yildmz-l
B8 o4 adl WM gudsdl doudd REbid 30
AsH 8.
CH, CH,
I I
nHO— Si— OH *+ HO— Si— CH,

I I
CH, CH,

-H,O | Wil&1uddxt

CH, CH,
| |

—0+ Si— 0 + Si—CH,
| |
CH, o CH,
Ralasin
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Risiadl 2w uydle suesda w38l
ollsedal dleuall d o AuLsyl usld 4r1d 9. A
Add dal Gl Gwlly 2edldy, G uded uendl
dal ARl A ARRA4 Ud ulddusdl sald
. dail-l 48l GuaPl 9. dil a2 (Sealant), AL,
[QadAMSs 2 51U8 U2 ¥aASsRS (water proofing)
adly Guddll 8. Fa Ydd ddF dxil wiRs
gBuldl AL dul AledyuAldAl oirladinl wiweui
ugL Guall 8.

s 11.8

Rulasin oL & 7

B3a :

el s {%ﬂ— o} guial w1d B, Pl
Al Al Belldd Wl ey Rlasiq-

oSl 6l A otdddl Sl 9. Rasi wa
sl ugl wd 8.

11.8.5 [Al&d2 AL (Silicates)

seRdHl {3 HouHl Rfdse vlRad Holl 2ud o,
d UGl Jedls GelsRwll deuir, Hlalldide, Wdst
§A BeRAA B, Rladedl el oimely 2wsH
Si0; (Pusl 11.7) & Fui RaAA uawg, AR
WU WAL Al AHAPsasly Ad ollsauddl
Sl B, Rlade Al [t 254 €ld 8 2yl
widl wAs AL, Rl@de ssuels 1, 2, 3 »adl 4
AU wnIgil-dl oallell gl veuil
Asdal €l B, U Rldse sl Aselln we
AU B AR il Yol dad, R vadl BruRusly
olt18L oirlld 8. [Rild%e o{el Y-l Badlaei U

aelastid

o s
O 2il5ux-
(a) (b)
s 11.7 (a) SiO)F dRUAr- AHAQEAL 618l
(b) SiOf s Fzuel

UYL YAdlaou ol deelswl wd 9. ol el
ARY BRI v, AHASASIE vl 018 Ageudildl
53 dl BuRawlly eaulelr sl oA 9,

s v QA2 6 ot AR Rlade
UYL 69,

11.8.6 [z Al (Zeolites)

Rulasia sisadsdl Bi-uRHely  aolelR
WAL ol ALl [Rlasid il [aiud
AMAFUY YA glRL SAUHL 2Ud dl Had
e oluR vieyfudl Rldse s8¢ O % wmel
dlgeiiz 4Ad 8. H-luedl ¥4l 3 Na', K& 2aal
Ca?" madloauzd AR 3 8. -l Gelswll
FeRUR A [dlaise AUl 9. [Baleisde Aol
UZlulael GelllHl  eldglsteirdl oiyd wid
AE2slseL GElus dd olélol WHIAML quaAd B,
tld., ZSM-5 ([laiSedl 215 uslR) uesislad
Al dlAellAH FUidARA RaMl qugd B, waYsd
BrdleisSe A1l 5B weld d4 oirldcdl 2lds
RFRMasdl a3 Guall 8.

ARAA

suadsiresul p-lasiomi ol o wsiel dredl-Higll, AL 21 Gutd L wudar gl
d 2RAU B, wadsiresii p-Acomi e 1320l 18 A4 e 6 A4Sl 2dal 8. dl-l A1 Sl
slarll SAs2i14 2L nsZnpl® (He Ricia) 8. dxildl SAs2{d -l Bld®ldlAl dsiad-l
A Al ollfds A AABRSs o@Edl R WY B, Pl uRWA L drellel Rl A
dsldd Adl HOL B, ayui AL dredl A4S ARIAA 2Rl GURAA 2=y 2EAIAA ARl gald
8, WL AUl HASLUA Sl 2 WsH Feell dsldd WAl €Y B, gasl drdl Hi2 A4S HilEUIAA
vzl a2l €l 8. 2R MR dredl He (Al w53 vcReL SR Ay ]l adl A
8. 58 2 d-sasel Wdidl AYsd AR L dreledl T4 oirtdall dHdl W U3 8. sl dl
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PI—pT ol oidld B, %03 MR dwdl di—pT Al di—dn ot ot-ld 8. Rdld 2uadui
d-585] SR1%AAL 5120 Al HedH 4 ASUAwSAL eAldl AT B, UL MR drdl 2 Hulel
qadl as 8.

W 1330 6l (Al 2HIG B FU AU AL HIgHL B, oY oirldalHl ool AR AR
sasl (25, 2p,, 2p, A 2p,) Mol AR AHIFsdL SAsZAL (2522p!) WAl SR8 GIRIASAL
Adlordl SAszi QR i 8. 2l Gl SR8 Al W SA5ZIA Alel oA S A dell iR
Aol g 2R a3 ad B, ol yuedda Wl Acws el Aosfl-olRA oieid
9, Fui Al W Ay UGN (ByHg) H. ol 6 ol gl a2l o Ag
Sl URHIRAL H1Adl i B, 2L At 68l AQL Frw - A SASUA 6{4 s3AUHL 201 B, 6L
SUAUEAA A AAAL 2L AL GRS A 247 60R5A B, 6lR5 2R B(OH); Fiolol 21s-
oils RS B, d SiBue 2 wAell SAsgiq wlsA ¢S AR ddd ad B, ol
ude WRsuY ud veld ® ¥ Wl Nay[B,05(OH),] - 8H,0 8. olisu Hasl sl usild
CINEEYRCTE IR STRERTA N2 S

AAMFHUY +3 AHRRAA il cald . agHl A s wdl MR i +1
st vl 2] adl d 8. 2 [ You vl sRA Wy 8.

slolt 2s [ARMS 2t B, ¥ Wdil AR Asdl Sdsgid (25s22p2) glRl AR ASANYS
ot oirld B, A 2Rl 2 suld B, A ol C-C Asasit gl ual sgeidl (C=C 2naal
C =C) gkl Yudl 3 aay oi-iadidl axdl 414 8. 32Aa- aagl C >> Si> Ge = Sn > Pb
s Mool Had Md V. slell UIUAL elddld G Geldwl uI wl B, sielddl o
olddl U3l R, Aside 2 ARA B, slolt uRARAL Al Weud +4 A +2
Hi[FUIA 2RAL eld B, AU Ad +4 AR Rl galddl Ayl AgAdlws usl
qd 8. IR drdldl +2 URIAA vzl sulddid adRl add dal 1A 8. dg +2 iHR3uA
Rl ]l B AR +4 2URBAA R d W AHIRRAAsAL a3 ad 8. sl el
HiRIAA 2idral Rl eld 8. d 6 oLl HiSALGS ALYl CO 2l CO, vitld 8. 5100t
AlsASS ded B s CO, HURRS 8. sioi HrAlsASS AUl slelt U el voiHsRS SAsPir
Yourl sRA g SellRA Aol oitd 8. siolrt WAisuSs ey duaedl ay ded R B
SR 3 A Raodelld WA ALel AFuRHLdA4 Al s2dL ay el i 8. sl
Sl 3 el AL 2RI SRl sertel]l dal Asiidl YAl adl [@Eeds] dididRemi
COyd Wl af 8. % AMIGU AL aA 531 cuw-s RaA el 52 8. d-il ulRsud
a8l w48 B 2144 dleflz FRadidl Gt wa 3. Rilds, Ruldse AL 247 Rilasi
AL 2L Aol AHS O, dl Geldll A 2s-ldiovni Gualall w9,

AIRUY

111 A2 ealdal dwledl 2AF3a x1aemi %ial Hodl Petdiql eids-l (pattern) 2l 53\
(i) Bl TI (i) C#l Pb

112 TICI;l avuselai BCIyl ay 2adldl di 3ql Ad uuoasll ?

113 olRlA 2lusdinss Al 12 gfu 2R dd ad 8 ?

114 BCl; #i1 CCl, el [z 312l il well a8 3dl Ad addl ? de aroellug 23l

115 9 ollRs R8s WAy 2R & 7 uundl.

116 4R 6lRS ARl 2 S2AUHL 21 B AR g wd 8 7 Axdl.

117 BF; 4 BH; <l 2is2 asldl. 21 2Rt ol s eald.

1.8 AyMFuu-dl Glowal aeuadl digoflual w2 wZal quil,
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11.9

11.10
11.11

11.12
11.13

11.14
11.15

11.16

11.17

11.18

11.19
11.20

11.21

11.22

11.23

11.24
11.25

aelastid

dasgiq Glarudion Adlsdl vied 3 ? BCly 21 SiCl, ddsgid Gaall adlfis o ?

AAl.

CO;™ 217l HCOj « Adient ofuRel avil.

{lAAl 1lRuosl srole-l Asw v oL B ?

(a) CO3™ (b) €A (c) Iside

U 2 SAsidenl ol Al Hadl [Bieidl dllsl ofRRlAL 2R Axendl.

3 suldal [l W2 dsiod selldl 5 2 ANARS WBUL Quil,

o ds (II) sdruds Cl, ud uBu 53 PbCl, siud &

o ds (IV) sdRlds oMl ud ay Rl 8.

o  dg,ds 2wdlsds Pbl, el etriiadl.

BF, (130 pm) -t BF,~ (143 pm)4i B-F oit{l cotis 2l %12 1etdl ud & 7 s128 0 %suidl.

%W B-Cl o4 [339 sl Huddl €l dl BCly 28, o He [@4a AsHoid Hed

oy HUd B ?

AyMHun usdluds FEn HFHL dgied i ® ual NaF Gl d gl w8,

Hadl glaeial aydy BFgA wai sl AR 2usdiids vadld wy 8.

PECNRERANR

CO 2 42 R & 7 518 2l

sdloe diffdl W2 CO,v ay Rl 3ol Ad waser 8 ?

U6l A 6llRSs ARG slHIRBIL Aol

9 udl ? w3

(a) 6l3sAA Avld M SUML 2id €.

(b) 6lRs iR welli GAAHL id 0,

(c) vieyMMuudl Me NaOH GHal 2ud 8,

(d) BF; @A wd uBa 52 6.

Al uBudl AxAdl :

(a) Gl drumid siur-l e1ul RRSHA Banda selRiss Al 24 Sl 20d 9.

(b) RlAsia sisASAl €19 sellASS WA WEUL AL v 9,

(¢) COA ZnO A dRH SAUML 21 .

(d) waysd AQ--l welld NaOH-L gl 08 UBdL s2ami »ud 8.

SIR8IL 2L

(i) s HNO;i uRdsrt AHFFud-AL wotdl 531 asiy 8.

(i) o=l it olld viigal W e NaOH 27 AeyFiHunAL g5t Biaw Gualomi
daly 9.

i) Astde Gloat dly Guadll 8.

iv) ¢l Gualal 2uads dd wy O,

v) Ay B gl Guaol [Qud stiaal wy 8.

vi) viFAnAr aad sl ud wellul sl dde <l

vii) AeUPiHan diRedl Gualol AW AR eisladl Y B,

siolnell RS ds odi 2iasflse A-enedlHi uRaeld (phenomenal) #2ldl L =2

Adl 1A 8 ? Anel.

dd AL Avinellml Gardl 24169l wanedld Bt 3l Ad Anonaall ?

2u3UL 22d 9 7 stolriel 6L AUZUL - €L A Asieril 6iHRRL ERL AL 6L BUU~AL

olllas ol v daildl ofwedl o 2w W B ?

o — — —
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11.26

11.27

11.28

11.29

11.30

11.31

11.32

1133

11.34

11.35

11.36

11.37

11.38

(a) A isRuSs Al deat, ARBs, Alds Haa Gosdl ¢y adlsd sA :
CO, B,0;, Si0,, CO,, ALO;, PbO,, Tl,0,

(b) d2lll usfd eulaar w2 Aoy AwulRs wHlsel @vil,

Sedlls WBURIAL Ay, AAFHUH A AL sald 8, sl 2w Seells uBlui

A 1+l gl wE AHiAdL sald B, 2l QA 32dls YAl gl addd 24l

IR Hig X+il AU LS50S Ae WEAL L2 2 B AR AFe 2alu (A) 3

9. % at NaOH™i gl a gl glel (B) ot-ud 9. Ayt (A) He HCIHL qld U

AU (C) otrlld 9. 2R AL (A) Avid RH SAML 2d 8§ AR (D) Hd 6,

¥ gl Fssdeml quai 8. X, A, B, C 24 DA 0eil. duiledl il a4 w2

Qv wHlsell avil,

3 saldal @Y axRl a9 8 ?

(a) (%Y you 22 (b) 2AuIUAL i (c) SeAant

516 s sk X 1A oeudal uRendl U 9 ¢

(i) dd wdld gan [@eHaust ud olbs 8.

(i) A Avid 21RY i seld 512 Fel ad ueld Y oA B,

(iii) 243 Xl 9% glavml Ais H,SO, 4 R 20d 8 AR 1S AR Z-L u3e
wles wa 9.

Gy salddl ol Wl W2 wlsel avil 2 X, Y 2 Z4 200l

2 ealddl uBupdl W2 AxAld uHlseL il

(i) BF;+LiH — (i) B,H, +H,0 >
(i) NaH + B,H —> (iv) H;BO; -2
(v) Al +NaOH — (vi) B,Hg + NH; =

CO 1l CO, M2 s HelBls sirtiaz He-l wgli 23 25 udlotaouyi siige el
ugld avil.

olRsAL weld glaRl ... €U B,

(a) dexa (b) Gawwadl (c) oilds (d) »Rs
ollRs RS WA Sl S18L...

(a) d-ll 2§ARBS weua (b) gLt oltl o3l
(c) drl is6i[Ps et (d) a-l el

UGLRAML 6Ll U50AAL USIR s4L & ?

(a) sp (b) qu (c) qp3 (d) akpz
Guaofasum, 1ol slolde 54 gy Al ay el 8 ?
(a) €A (b) Asise (c) sdR~ (d) SRl

AHE 14+l drell —

) ol +4 ARBAA vl suld O,

) 42 v +4 ARIAA el suld B,

M2 aid M4 sl oi-1d 69,

) M2ZT . M4 2udl ol 9.

RuRS-l oiigedl WlMs veld RSICl; €l dl otz lug siizel duil,

S

(a
(b
(c
(d
A
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soilAs uaRldun — s2as war Rigidl 201 ugldi
(Organic Chemistry - Some Basic Principles
and Techniques)

Sqll

L VLEHAL oA sl A,

siolrs{l Aqidlorsdl dul sieilis
QAL LS XD ASAL
SOUFLs 2RQAUAL 6iH1R0A (3[Mrt
Ad avil asl

stollfs Aol aollsael 530
A5l

[UPAC M52l ugld AR
AAYAAL AH 2l wsw i
AL VU dMe slRRL uRl
auil sl

stoflvs wBadl Buifalf-l
Aseudld UHD AL

sto{(Hs  AAly-ldl  6{H18)
uAd wABUcsdl u  ddsglv
(AR~ U unosdl wsall.
s1l[Ms WBABAAL WSl 2hau
A5l

sl AL wglsrux]
uglaid alul asall.

so{(s  AULALAL OLBRLLHS
ya sl Asouddl AR
wZudA davl asal

sto{[Hs AAL-IAL @S
yassil Asnddl Rigidid
AU sl

2UBHL WsHHL i allval 91 3 stole 2R o qd B, ¥
5290 5& B, E2Auddl SR8 siold, e siold Ml Wl
ASAANZS 6l oirld O, d ey drel FAl § Lo, ilEuo-,
AGA A, ACH, 1R el Seloyriril UHIRLL AL UL ASAUS
oiY oirld €9, 2L WS-l ALY AL a1 u1R1Ast A el vl
a3 i 20d B, 34 s0iRs [”nARAMEMA & D, AL AsHui
sedls WAl Rigidl dal yussel ugldai-dl adde 2ddl © 5 %
s16ls AL elrilaz A del Rl AnaL W2 3R 8.
12.1 QM Ydld-l (General Introduction)

yedl U2 @add 2sidl Aval 12 siFs Ayl AR D,
s AdDMl oA AP Fal & 2dfEls JAAL HAAR
RolilBuRely(5ds R (DNA) i WA 3 % wuweu 3R,
HiAuall dal cadl Hi2 o33 Aol oleld © d ARl AL AU
8. sul, tlodgl, WUAMR, 9151 A sl 493Ul sielMs ugial €l
B, il oL, sollFs Aol GUlolAl Hewardl 8ol 8.

sielfs BRI @l 200 Al g+ 8. @olmal 1780+l
AU RARAsAIS adufavil wd welsimigl Hodl
solFs AUl A vl AldHiEl Hadl wseis AdHIA
[GlRd said u3 53 €Y ed, @il wuuREsu-l obu
(Berzilius) 3uf & stoilvts Aadoyeiieit Fule w2 Faulsa (Vital
force) »dlielx ©. U3 182841 s, <dldd (F. Wohler) $i6il+is
el YRule AsdAuRl 2is00Fs Al 2FAA Aunenidl s
A Fauaaiell el <5 saAME 2L gdl.

NH,CNO azil  NH,CONH,

WAHAAH A2 yRuL

sic6l (Kolbe) (1845) gl adal »iRRs RSl wam Aans
dal sideiz (Berthelot) (1856) gl addl (Ml Asduel vyl
ealad 3 siells Al ws0ifs Aldial wdLlumi
Asdld 53 usiy 8,
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AeAAY 5 vl SAs2IY Rigia-l Qs sieilFis
RAURARSUAA Al 2SR 2L D,

12.2 sl aqAAlrsdl ;o swils

AAAA 2SR (Tetravalence of

Carbon : Shapes of Organic

Compounds)
12.2.1 sl AWl 20812 (The Shapes of

Carbon Compounds)

1y {18l Aseusile sttt siolFLs Al
ARl Auyal uA d-{l 2oudl LA Hee3u
gy B, AsH 44 dd Adsdl Rigld 2 ey
AL [N aflvul 9l ad A ual el 9l 3 sl
AgRALsdl dul dell gL AeAAYs vt [Falad
SAs2AlY AL dAL s A p SASIHL ASWAL VUHIR
AHAcl wsH B, el die ¢l 3 Bl (CH,), Sl
(C,H,) 2 St (C,H,) ¥l A8t FaleL 21
25 L AYAML el slold UMY, glRL L]
wAsH spd, sp? Al sp AUsd sASL gL Al
ALY, B,

siellfs Ayl AswL olbdolsS A oiy-
el HAR 52 B, sp Asd sasil s AaBisdl ay
glalrll 5128 d 3rsell dws €l 8. dell sp Asd sas
gl AL oif, spd Agd sAs gRL AL il
AvR(lMl ALl 2 Hweld €l 8. sp? Agd saLs,
s ARl Aeol sp 2 sp3 Asd sasel weradl
8. WA dridl oddR oltedl donsS A el
wel dudl weddl Sl B, el 3R siwidl
[RedBsRidid »u 52 8. slol-dl gd sasl s
alasdl atail el soldl RQedsadHl quRl
AU B, sp Asd 545 5 FUL s AdBisdl 50 % 9.
dul siol-dl [RedsRdl sp? 2 sp? Asd sasdl
wvuHelil ay ¢l O, L e [Qadweididl
§A sl AdLYAlAL olllds wAd AAURS
Rl w2 ul B, el [N dd uldl sl
afluall.
12.2.2 m-oitl-l 32cls azl®saizl (Some

Characteristic Features of T Bonds)

T (W) oladl Mulel W2 dAdot uHRll-l
o AHIdR p-saisl ouydel dloy AR ag
%3 8. @M, Hy,C = CH, 2A8HL ol WML 218

o AHAAML Sldl ASA. 2L §YHL 6l p-sasl
W50(1207 AHIdR A QAL AHdAd dol Sl O,
s CHyd ol salell p-setsil Mo Alsami
w1y GQloll wd B, dell stol--siel [Beiami (C=C)
ARl A5y oled Al T ol SAsPiA Alen oiHsRS
UL AHdard]l Gu A 1A wuusfed add
S B, ddl uReud gHdl 2R uBus $Asgin
Al U Al B, WH d olgeit (multiple
bonds) HAAAR AYHL T oM Ay ABU €l Y2
w8,

sl 12.1

A caldal xRl 32dl G A T 6y Wal
§ 7

(a) HC=CCH=CHCH; (b) CH,=C=CHCH,4
G3q :
(a) Oc_c: 400 _g:6;Me_c: 13 M2

(b) Oc_c:3:0c_yg:6; Moo :2

U 122

A ealdal Adodul uds sl 54 AR
Hud 8 7

(a) CH4Cl, (b) (CH5),CO, (c) CH;CN,

(d) HCONH,, (e) CH;CH=CHCN

Giq :

(a) sp3 (b) sp3, sp2 (c) sp3, sp (d) sp2
s 12.3

(A euldal Adlogelil siold AW 2 20l
LS HRUL :

(a) H,C = O, (b) CH;F, (c) HC=N

Giq :

(a) sp?, uxddly BGsi

(b) sp3, unusasly

(c) sp, Ay
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12.3 50008 AU olwela [Rzua
(Structural Representation of
Organic Compounds)

12.3.1 Augl, Aa[d 2 siadvuaon sinelly, o
(Complete, Condensed and Bond-line
Structural Formulae)

siollAs Al olRelly ot g€l gel Ad
avll asiy 8. d U8l Feells JdHl ¢S oitieL vadl

(Big (R3uey, 3o (-uedl ¢ldl) ol Aald siwre

el 6V GHIRRIAL AHIAA A D, A5 ASAAYS

ot 32 (=) gl ¥ Ad suldl wsd V. 2wl
olrRefld Yol oY ollqdiul oL AR HAsire

Herd eld 8. wsaoitA ws 3 gL (=), Reivd o

39 gL (=) 2 Boitd o9 39 gl (=) sulaqml

w1 9. [AuH UM (eld., iU, AS2%H,

AH?, Selly dAdl) UR uoltsRs  SASZAYIUA

35 el O dl sas Adl saldadl 20, ©a-

(C,Hg), el (CyH,), St (C,H,) it (aalrlet

(CH;0H)A 14 eauldal olelly 3ol gl

galaiy 8, ual owRelld Yolld Ayel olwrela

Yol sy 8.

Y0 om o
H— (lj— (Il—H /C=C N

H H H H
$an el

| |

H—C=C—H H—C— 0—H H—C—0—H
UL H v
M-l

L oiiRelly Yolld dul ¥l Fadls Haudl oL
AsARLwS ol g s3A 5w, A AL
sefl AR A4S Suul avll d-l v R
w2 @uil Alnd Ad avil asd 8. 2 AR Ao
AalAd ol Yot 58 8. 2un, Sa-, S, Sl
A FAAlad 20 Wl avll asy
CH;CH; H,C=CH, HC=CH

Sl el S

CH,0H
Bl

UL

adl % {ld CH;CH,CH,CH,CH,CH,CH,CH;"
wal AeMd Ad CH;(CH,), CHy a2l ealidl asiy 8.
oiRelle Aol dY AR oiellddl W2 slollHs Ru8L-
[l sitRel M3uel W2 uinl vl Gudlol sl
stellfs Adloyeliol 2 oL oy Yotul sl
A GLOJ WRAHRAA avialdl Hiadl e, uiq
slolst-stolet oltld 2udl-2aull (zigzag) vl A3
galald B, Hot AlRUYA, 5B, US2% A3
WAl [ Ad dviami 20d © (vl yHl
Baics aye gL edlaadi + 2d). 83 Wl
il Fadd (-CH;) u4s eald 8. #idRs
il sleld umAl sald © 3 %+l Adlorsdl
SLOZo uRHIBL 43 AdiuAdl i 9. sedls Gelswll
2l galdal B,

(i) 3-Brndasisedd 1A suldedl o€l o€l Ad
avil asiu ¢

(a) CH3CH2(|?HCH2CH2CH2CH2CH3

CH,

) CH, CH, CH, CH

NN\ N\

CH, CH CH, CH,
L

|

Bl Bande e sald 9.

(ii) 26y o€l o€l d saldl sy & :

C/C\

Br

(a) CH;CHBrCH,CH,

OR%
Br
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ABu Ayl ordviypl (A wdl eauldl asy

0 :
/ CQ /\
H,C——CH,
ALUSAY A
CH,
ne” ow
H,C——CH,
AlUSAU et
CIL, cl
2?/ (IJHCI
H,C cH,
~ Cl-f
SARALASALS 53
sl 12.4

{12 ealdal Auld oirRelld Yol Ayel oigely
Aol dvil,

(a) CH;CH,COCH,CH,

(b) CH;CH=CH(CH,);CH,

B34 :
R O
H—-C—C—C—C—C—H
| ]
H H H H
(b) H H H H H

| I
T
H H HH H H

S 12.5

{4 euldel Adloy-lil AaMid oielly Yot A
6L Yol il

(a) HOCH,CH,CH,CH(CH,)CH(CH;)CH,

OH

(b)) N=C —CH —C=N

B3q :
dalfd eltely Yo :

(a) HO(CH,);CH(CH,)CH(CH,),

(b) HOCH(CN),
olH3viL Yol :

(a)

HO
(b) OH

NC CN

SUd 12.6

{1 ealdal olavil Yool sloid A SO AR
ot uRHIRAL el [RRdRd 23U @vil :

(a)

b NN

OH

d

G%C-l:
HHHH

Y Y

H™\  / CC

C—C CHs
ANVAN
HHHH
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UL

H OHH
HC CH,
(d) H—C—C—H
/ \
H,C CH,

12.3.2 sweifRs a9 BruRwela [Rzun
(Three Dimensional Representation of
Organic Molecules)

sielFs 2gld s w2 BruRwellu (3-D)

618l 93U auidl edls uglaviidl Guylal salml

wid 0. eld, RURWEM strad BruRwely

olIRRML Al W2 del U 39 1A Yourll (Solid

and dashed wedge formula) Guulol LML

21 9. L YollHL Ut 1A () 510000711 AHAASAL

GEIR AAAISHSIR d§ Wl ol YU K O,

o3 39 1A (eunlll)  sAL AHdAAl 6L8IR

naclssl € drg WAl oiud YA KL 8.

SOLAAL AHAAH] WAL oA AU L (=) glRL

elay B, gl 12080 B4 2wgyd 3-D o

galdd 9.

39 51U
(madis-isiR)
Slal(fl'“\ > g+l o)
AHdAHL Wl
GLEE[ \ C||||n..
e
H™ N
H
gel 1A
(AadlsHsiR
ds+l 6it)

gld 12.1 CH, art 2l 32 s1A oiue

2pedly wida

slFs 2Rl BruRHely s wuedly
43 & % ollfas At O d-l veeel W Ad a4y
asty B, i viedly Hdd dissil 3 wlRRsHl &
Mgl oiddl €l 8, ¥ oMl Guaed i 8.
AWHIL Fd 28 WsRAL ey {3l GualdaL
Al 20 8 (1) Wwaviold ¥3d (Framework
Model) (2) &4 >4 uoll ke (Ball and Stic
Model) (3) 2ely28lL Hi3d (Space Filling Model).
HlavoLd Hidaul 29l st oidl sl 8. dui
uHIgAL caldidl Al 2 Hidd uRHIEEAAL st
2§a218{lA 12, ol elid (Pattern) eld &, g4l i
oll AUl 6t A uMIE, oid sulald B, el
YR, Yud B ueA Al oy Yyud V. C=C
g1ad1z Al (slot, o) sulaal weld
22l (RBioredl Gualol Ay 8. it YRl Hdaui dds
gL Aase saladdl 2ud 8 % d-dl did
R dled Bl v 2R lu 9., UL H3Aui ik
gallaciml 2iadl ol L HRd 2l _AlL uds
UM gL AsAAl st guld 8. w1 Hidd R
ey {idd W2 ser AFsudl Gualal s3

asly V.
[
(W

HloeaLd. Hidd, el 2w Aol Hide

2 Y28l Hidd
ausla 122
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12.45100Rs Aol adllsel (Classi-
fication of Organic Compounds)
glaul soils Aol ay Aval A4 duedl
Al ol Al 518 d{eL olHREAL AR Al
ol 529 o3l B, sellrs Adl-lld youcd
aaflsaa & Wl sl 2d B

— UG 2Adl U0 YUl
AL (T)
sl —
ALl
AlFY UL 6H YUAlAL -l
—adudlon AL (1)
I
I I
§2A[FY AL+ AR RS ALl
M |
I |
R LS LI R RV T
ALl AL
I I
AHAGY vual  [QuHABy Al EREDIED)

.

stoflABy AL (AHA-AAARS)  RAABs Ay

L alu viaa ae guaan dd-

Ay AAZRs Ayl wa s B,
g Al vadl welld et Ayl qud 9.
eld.,

CHj
CH,CH,
S CH4— CH——CHg
LAY

0 o}

I I

CHy—C —OH
ARRs R

CH;—C —H
w2l

L 2&uusdls v e siagmeaao Badl adqudo
AU
AlAnusells (ALERs ABU) Ad-ui siold
UM, S A5 AHABGU ddu odld B, 501

qduMl slold UMY, Rad 2 UHEG, ANSA
Gy a3y qay oiAld 8, UL WslReAL AQ% AL S2dls
BGelgmwL L U3 B -

NV

AUSARAA AUSAS 5
: 0
ALUSALE 5 22181651531

L Adloredl, Al3Rs Aol Fal Jzdls ol
galld 9.
AAA[ZS AL

AARS AU+l [ARre usiRAl A%l 9,
gedl [N ¥ isH 134 [AdiRdl 2qeun s2all.
L AR R A uew AGY ARl
(Gledells) AMdl UMl 2d 89, vlAAusdls
ALl FH GAARS A%l dduHl [@Qyy
UHI, S1S A3 O, il A [Qun ABU RMRS
Aoyl sy B, [AQH WsRAL AAARS AdlosiirL

sedls Gelsel (A Yoo ©
IS AUl

NH,

99

6} (et Ml Auleld

A-CLrRANSS A

21
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[Qunaay 22410 s A+

J U O
S N’
FYU- IIERT Y14

stolMs Adlydld Buiala aueldl wal
Aol adllsd s asi ©.
Gaslla aus

A stellFs Aol QR d bl wHIg,
UAL WM, A4S F ¥ sy Adlell cal@s
AR dREHl W2 waeiel du O dd Buala
A d3 vl 20d B, g19HRIA Axe (~OH),
AUKLISS A4S (—CHO), siolifRulas 2R Axe
(~<COOH) a3l Buislle uHgril Gelgell 8,
Al Al

stellFs Aol a0l 3 fell, Fui s @R
Baslle e Adl € O 3 ¥ wadl Aol oi-ud
8. 2l ol 3 gelldl uedd Al sdanl 2d B,
AL ARlletl AcdlA As AL Y2 g1 eAldA™
wd O, ddl sBs uedlrdl viedly il 9z —CH,
254l dsldd € 8. siollFts Aol 215 il
A4l 9. d U Jeclls el Gelewil - wied,
LA, SO, SAlBS, IS, ESUE,
S, 2UEELSS VUL, HLSL A1 69, 21 YRL ALK
89 5 ALY ol 2AAL dHIT AL YL
gel-gel Buialle Axe H1adl €l dl d egBuiella
AL A,
12550608 AWy uHsW@L

(Nomenclature of Organic Compunds)

siolMs RnBRsid ardl sollfs AL 28
AolBd 9. dudl e OvEL HIS  AHswLHL
yualad ugld [Asuaani 2udl 8, ¥4 TUPAC

(International Union of Pure and Applied
Chemistry) -UH520L Ugld seadi 2wd 8. 20
YAaRud A58l wglanl Al d-L sirRe we

ASAGL A SUHL Uil B 5 w2 AR F AR
s AULAAL AUHAL UL e oirR el ad.

[UPAC 152 uglasil 210uG 51018 dixlogeii
AU el Al Al SIS ARIMAAL D As8] s

Al gdl. L., AR5 AR W, d vitel sulmiel
adl glatdl SR80 w2 8. ald slduiel
Wadl BRGS0 AR AL e B,

S0 3 S0 w2 ARA e s\Blsl B, o AM
wWIUIRS 9. d 3[21d (trivial) AUl A4 (common)

UL

AM sScld O, ddHidl UHUHL ULl Fedls A%l
AL M 2uuaHl 2ud 8, sld., edls ay
oUG MAG sioldd A5 dd @3 Cgy M
otsf12er AR A UL el B, s F dd
o8l ARSI URg aqsdl (gnst (architect)
212, 6154222 §42 (R. Buckminster Fuller) % &{(i-{ld
932 (Geodesic Domes) @ls(Bd oitlodl gl d=
wag 2d 8. dedls Ayl TUPAC -Ux Ay dioll
we YR gl O, dal dudL AL ALY AvaAL 33
o 8. k2dls slollfts AAAl WHIL UMY 508
12,141 suldeal .
s02s 12.1 32415 SRS AL WML
Al 3(@od un

Ao AHIA N
CH, BB
H,CCH,CH,CH,4 n42e
(H,;C),CHCH, HLGAL 6y2r
(H;0),C (Fltren
H,CCH,CH,0H ST CRERTIC]
HCHO slf@eLss
(H4C),CO 2
CHCl, 1514
CH;COOH sRRs AU
C¢Hg 21V
C¢H;OCH, s-{lilet
C¢HsNH, Al
C4H;COCH, 2IERIENIE]
CH;OCH,CH, dada Madd a2

12.5.1 TUPAC -8 ugla (The IUPAC
System of Nomenclature)
16115 Al YouraRad A wualL W2, Ha
@SSl 2 Al Al Buislla ayea o
%331 oid 0. {12 wUAl GelewlA UHA.

Gutalla A N@

|cCH,— CH — CH,— CH— CH— CH,|

@

AL Buglla  FS Anal
A
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orls GLOZLstelAl A qoy yddl wA Uy
@oueld Al dralds Ad Aadl s 9. Mot
SLOA%A A 5161, dredl HRAAAR A eldglsiel
sedld 8, slold-slold Asasitan sLdfistelda
Agid e1dfisield s& B, wtial Al wuuHl
218{l, TUPAC U AUk 8. d¥ef 20UB+, ~UH YR+
(@R~ : 209 Buwlle) sd. ¥ 150l Hieoni
29l A5 Roid 3 Bloitt €l Al 2Rlgd sLdistein
58 8.

12.5.2 Ukt @Al TUPAC -uuseL (TUPAC
Nomenclature of Alkanes)

A guaan sl AAFA ;2
AdlogeAld UH dHe{l guiainl o8l U 2R ld
O, Yuidiril ML 2ddl Vi’ AU dUl AFALAML
AUl 1o Wdl slol Avad A143u ydol aduadHi
2wd 8. (CHy el C,H, Rciu-n ddladl ie; s
3 CH el C,H, il W2 ydol 3Rotd -t
A @il 8.) J2dls WO Yudldl Agad
elogisiold Ady-dl [UPAC UM $1%s 12.241
galddl . ses 12240 sulddl ek Al
ol $[4s A%l 42 —CH, uHgRil %26l dslad ©.
dil et Aol AAuHR 9.

51025 122 J2as UM Yriandwu Agid SidQseln
AAwl TUPAC UM

An ey oum [uedla e
EDE] CH, | &wr C,H,¢
GO C,Hy | s+ CgHjg
fIoE] C;Hg | -lAn CgH,,
62t C,H,, |3 Cioty
11%:-1 CsHy, | 2udsRd | C,oH,,
RESL CeHy, | 2168512t | CyHy,

Wl sivanain sl AR : wlid
el AL, %y Yudldl s Hadl auR
5o uHIRy A sloid uRMIRPAL il guiail
Ayl G B, sl WAl 2L Al el
(enadl) iestda uHs sy 9. eld.,

CH,-CH-CH,-CH,

CH, CH,CH, (|)H3
(a) (b)

CH,-CH-CH,-CH-CH,

Al AAALAL AUMSR0 HI2, Us Vllede
Adlogtedl Al AR 2UesTE AYSf AR Yol
A% sl 2Ud B, Al SLELLSIAHL Sl01 UMY
uel s Sl g2 sael esa XS U Ad
©. 2d, CH,uidl —CH; W i 8, % Rada
AYS sl A B, lesTA AHEAL AUHSWL HI2
vl BUekerl Al dui W el Vi [
UG gl AUl 2Ud B, 2dls esld Al
AM ses 12340 suldal 8.

5025 12.3 & S2els 2uesdd el

e SO AHS
wiedly (st oitnelly 25154
A | um A AR U
CH, | Ma+ |-CH, Prausea
C,Hg | 68 |-CH,CH,4 dada
C;Hg | Wi |-CH,CH,CH, YINIECH
C,H,, | ®4et |-CH,CH,CH,CH;| cya1da
CioHyy| 3t [-CH)(CH,);CH; | 3sida

Sedls lesldd AHE dudl M2 25134
GuAledl Adid 9. el d., Badad Me, daida- Et,
wiuLden Pr dal oyeidad Bu dily dviiy 9. siesida
AHEL WHLALOUL UL 14 8. UM, WA 2 ey21da
AL {13 saledl Harel vl siMIRlL Yud B,

CH,-CH- CH,-CH,-CH- CH,-CH-CH,-

CH, CH, CH,

ASABIUSE—  [Bdlus-oyada— 2SIy da—
CH

3
CH,-C-CH,-

CH

3
dlus-oyada—  dldi-eda—

vl A uHElA [QAlre 3Rad A
S 8. tld., Wb AYgAd nUSd AHe 3
LGRAL WS ARG a3 dvid 8. Wil oy2dd
A [dlas oyarda, 28l eyadd 2w gdlus
oqade ad el 8. —CH,C(CHy); eliRal w2
Mallraidd A4S A 2l 2d 9.

Aid g ek AA Al UHSWL :

WM UL Bieh Y AL Al HAL O,
ddel sl Faell (A ealen 8 ¢
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Anax 2l Wl eldan (aieuni aiell)
stol vl e sami wud 8. {4 eulda
Gersal (I)Hi €ldan sl Yuiadl Ad siol
UL 8. L %+t guial (Parent chain) dils
Adidl »d 9. Gelgwl (IDHL wrie sl %+t
guial Qo Al SR8 3 A ML WS sl
URHIRAL B 8,

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

|
CH, CH;CH,

(1)
1 2 3 4 5 6

CH;~CH-CH,~CH3; CHs CH —CH,-CH,~CH,

|
CH, CH;CH,
8

7
(1n)

oris ek AL W %els Yuidldl slold
URHIRERAA M UMD Hd B dal LSl
wMgA [GRafid 52121 lestda wysdl wlbid
AR slolre Al 48] AU B, Y Yuianl
16l URHIRA $H AL W2 Al B3 Ui
52U 8 & el wlid siold WRHYA UdH
$H 0L, 2l GuHL GelsRimi s¥ ol cuggel
ol 6Ly ds (ALUALAL Siela sH 2 e 6
WAL ) ldl ASH g 5 el ougel sl
ol d$ (WALl sleld 54 4 24 8 ML 9).

1 2 3 4 5 6 7 8 9

C—(I'J—C—C—C—(l'J—C—C—C
C c—C

9 8 7 6 5 4 3 2 1

C—IC—C—C C— |C C—C—-C
C CcC—C

Yo piedAdl MHl, wvl d3lE esidal
AiesSd YAl M ydot a3 sl
i B ddl [AeUus AHEI doY $1 vl
2ld 89, Yel Yel HeslSd AHElAL AUHIA iAW
YOUARAL $HUL duiaml 2ud 8. w1, GUR
galdal AU UH 6—dauda—2—Hare-in-

UL

gil, (AW @ Aval 2 AYSAL A a2 3
(=) Sl 204 B, dal Badd 244 A 42
oyl AVAIHL il AYl.)

ol 6l 3 ddl aud AxIA [@eusl i dl dHsl
sHdl a2l veuldn () sl 2 9. AHIA
[Raubirl Ama yrialdd d A duidl QY
ydol g 3 gu (2 wW2), 2 (3 HR), 22
(4 W2), el (5 M), &5 (6 HR2) a3~
Gualol sl 2d 8, wig UM avidl auid
[QRausieL Al 2i3% HOUARIAL $HHL QM

id 9, «(lAAl Gelgwl 2L HuMlid e
50,
CH CH CH CH

3 3 3 3
I I I I
CH,-CH-CH,-CH-CH, CH,—C—CH,—CH—CH,
1 2 3 45 1 20 3" 4 s

CH,

24-suMasaued 2,2 4-zruBiaidau-e

HOHG  CH,

CH—CH—CH—C—CHQ—CH—CHE
1 2° 3 |45 6

CH,
3-Sarda-4 4-guHarsase
A O [QRUAHAL @A AHA G dl A
HOLARAAL SHUL Ul A AYe-
YrldHsH AL 2 B, 2w <l ealdal
Al An 3-duda-6-Hadauiised 9,
R 3 6-Suda-3-Badaxiise.
1 2 3 4 5 6 7 8
CH,— CH,—CH—CH,—CH,—CH—CH,—CH

3

CH,CH, CH,

6. WA 2wesdd Adet AH Guardl [Husl

wopor 58l 53 Awsd B, uig Wi guearl
sl URHIGL 3 ¥ 2 s Yual WA
ANAAL 1 B, dd 13 ealel Hoor s1 1

YALHL id B,

4 3 2 1
CHS—(FH—CHZ—(T‘H—
CH, CH,

1,3-saRasasyelda-



s1lHs Qs — Jedls WAl Rigidl 219 wgli 343

il WA Yualdon siestSe Al AH-

-

SRHL @ualdl 2d ®, [ 3Rod A
2i392 YouaA- sHHL @vidl auid 2uSAL (iso) 1A
R (neo) Ydolld HN uesTE AYSAL AL
QUL RAHL 2 8, Ui [Bdlus (sec—) v gdlus
(tert—) Ydolll 4N HeHTE AHSU UHN (UL
HAUHL 2uddl Al AL A AelBd vy
AR ydolldl Gudldl TUPAC uglami i yHl
AL 2Ud B 5 ol Yl d v wlid A A,
siglaraifud Al w2 A euldar [ua

Ylg AL

o o6l guald st A I dl, AR Guanviall
gudld wie sl AT,

o giual-l wiedll elle s UL B3l Hdl uRe
KAl ASU 5 F B [RUusl s S,

CH,CH,
0 9 8 7 6 5 |
CH,-CH,-CH,-CH,-CH,-CH{CH,-CH-CH,-CH,
a |1 2 3 4
CH,

3
CHS-IC-CH,
CH,CH,
2 1

5-(2-Saudacyrda)-3,3-suMasais
(8 & 5-(2,2-suPrauSacyeida )-3-saudais)
CH(CH,),
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-Rellas-oy a1 Sa-4-=2uSANUS I3

1 2 3 4 5 6 7 8 9
CHa_ CHz_CHg_CHz_ (?»H_ CHz_ CHQ,_ CHz_CHa

5-(2,2-8FHarsariunsa )i

Al3u AU : A5 ABY A A wn
adl AR guiadnr ek sl 2
‘Aasdl’ ydot adladl HA B, W dui Guanvll
gl Sl dl GuHAL [RuAL @l W 8. Jeals Uy
Aot A 1A ealden 8 :

2302 Youal

Wl 53
Aslled  -Fada-3-0usaasddsid

a% WU HRLAAIR
slolral Yetdy $3

3-Sadd-1, 1-sMasaudsdle sin
(Al 3 1-dada-3, 3-sufMasSausaldso)
sl 12.7

Jedls d1dlslold A%l [UPAC UM dal
oltiRelly Yoll 1A ealon 9, SUl 2lanl A
w2 uel 8 7 andl

(a) CHs-(|3H-CH,-CH2-CH-CH ~CH;CH,

CH, (|3H3 (lle
2,5,6-2lMaSaullse

(AR ¥ 34,7-2uBa5a215ex)

(b) CHsCH;CH-CHy CH-CH,~CH,

(le,,CHS (l'JI-IS
3-gulda-5-Hudade-d
(alg 3 5-Sada-3-Maidade)

B34 :

(a) ~drid™ @54 2, 5, 6 3 3, 4, 7 5l Yidd
23

(b) [a2u1us AYEIAL @A AHIA B, olw
YO $HHL ¥ WA U dnl YeAdd $H
WOl dY B3 Wie 5l ul.

12.5.3 Buiella uygawu seilRs dder-d wusw
(Nomenclature of Organic Compounds
having Functional Gmup(s))

2UG AvAIRd sul Hoot, SIS stellFs Adr-HL
UHIG, AL URHIRAL A4S F FeL 5128 o Al
QRre nEBs WRABucisd cald 8, dd Buslla
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AHE 58 B, i Buielle i ALl -
wBasl 28 ©. eld., CH;0H, CH;CH,OH,
(CH;),CHOH a312 —OH [3utailet a3g 4ud 6, dell
d ool ARUH g Wl wWEA s edgwt ay
wed 53 8. Buella Ayl g kA seils
A1l gl adllsaa el el @l 530 asy
8. Seals Bulalld A4Sl Geleell du-l ydol, yiy
A Jeals sleils AdogelleAl AUn 33Ul d Baslla
AHEL 8122 B Al S1ves 12440 salaaidi el 8,

Aluad 29l Al Buiella ayed aviami
wd B 5 el qou ycuudl wAedll s3I wsw
Bulla ayg aUd dan sield Yuieuni
sod, URHIGA $H Al B3 2l 2 8 3
el Gaella a3 ANAA 51004 UMY UrAdH
$H WO Sy 12440 suldal ul-dl Guylal 3
AL A avll wsiy 8.

oigfFuella g AdEAml s Guela
e you (Guella g AUl 2Ud B A dl
BUHIR Al M A5l sl 2d 9. ousl Wal
Buwelle wyeln s A4 a1y ol doy ydoi-l
Heedl dud A Assl sl wud 8, W Buiella
AMesll uAe(l AHEIAL A HAL A UMD ST
2wd B, yeans Busla uydi-l 200Ul Bdrdl
$4

-COOH, -SO;H, —-COOR (R=%l¢s16¢
uye ), -COCl, -CONH,, -CN, -HC=0, >C=0,
~OH, -NH,, >C=C<, -C=C-.

—R, C¢Hg, ddl%t (-F, —Cl, -Br, 1), -NO,),
IESUE (OR) adRA d3al [avst a3 awlld
ydol adly duiami wwd 8. M, A Adlweul
2lesleld v (B2 A A ol WHEL sIBR €IN
dl dd A edglsualeddid sl wd 8.
SRR 3 Al B s 20 A 8,

¢l.d., HOCH,(CH,);CH,COCH,+ -t
T-SLEAUBUSRA-2-2l1 B, S F 2ALRUS -7 -2A1ed.
ddl % Ad BrCH,CH = CH, < 14 3-6013iiu-1-6+
O AR ¥ 1-6HMIY-2-8.

A w5 % usiel BGuialla aqel-dl qval s
Rl a1 dl diedll Avaid galaal w2 Buela

UL

AHSIAL Ul 22UG g, 21 A3l Ydol @M
21 . 2ial BRUAUL ¥ls ek w3 un Buella
A Wyl udal v 8. eld., CH,(OH)CH,(OH)
A SUA-1, 2~ B, uid sl auR [Reiw &
Bloit €l dl ekl 23w Al 83l ‘ne’ €2
KAl 3d 8. eld., CHy = CH— CH = CH, -
oy2l-1, 3-316+t 6,

sludl 12.8
{2 oeuddl ddlw-l (i) 9l (iv)<l TUPAC UM
avil,

1 2 3 4 5 6 7 8
(i) CHsCH,-CH-CH,~CH,~CH -CH,~CH,
| |
CH,

OH

B34 :

o  Buslla Ay a3 2wes€ld (—OH) Slal
dddl Uy ‘e’ 8,

o _OH ay¢ 4uadl €lddan sl guami
8 siolt Rl B, dofl dd A3u Agwd
Lol Hised 9.

e _OH a4s o siold uie, uR Adddl
8 dul Bada e 951 seid ug
U gl 8. wl L AdlH Un
6-BranSaviise-3-2iid 8.

O @)
I l

(i) CHsCH;C-CHyC-CH,
6 5 43 21

B34 :

Buella a3y a3y Bad (>C=0) uye 8.

gl dell Uy i’ 8. 6 Bl A4 Sl 5128

dril U g’ adl, o B ayEl ofla siel

A AUl sol uEL WA ANddL B, siol-xl

gl Quialdl 6 slolv YRR wdel 8. del

oty gloflslolt @5t B, wWH uglAd wn

S5P-2, 4314\ €.

(0]
|
(ii) CHsC-CH;CH;CH;COOH
6 54 3 2 1
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sres 12.4 s2aus Guella auel A s1edlRs AL aoll

Ao Bl w4 IUPAC IUPAC
Qdl olHIRRL Ay udol AYE U EIANEL]
Bkt - - —ir oyeri CH,(CH,),CH,
A5l >C =C< - —5r 6y2-1-9+
CH, = CHCH,CH,
les el —-C=C- - =2 6y2= -1
CH = CCH,CH,
2RI - - - CIEVER O
RETRNS X RIIES - 1=l
(X =F CI, Br, I) CH;(CH,),CH,Br
sieslsle —OH LU~ —{ld oyer-2-2ld
CH,CH,CHOHCH,
IR —CHO sida— -4 oyesld
YAl BLSA— CH;(CH,),CHO
ERE] >C =0 Hisll— —2iirt 042121
CH,;CH,COCH,
Alaldd —C=N AlUAl— —udadd | Uddaidd
CH,CH,CH,CH,CN
BUE R-O-R siesl(5i— — Sellfsu S8
CH,CH,OCH,CHj
sioilfzulas —COOH SR~ —185 2R | oy2-Aids RS
RS CHj(CH,),CO,H
sieiif5ude —COO0~ — —213e ARUH Y22
HOL] CH,(CH,),CO; Na*
2222 —COOR MR stolllfa | =2 Paida Yii-iAe
CH,CH,COOCH,
AU ey —-COX ddislifa | —da dauss | sue-ida sdludy
(X =F Cl By, 1) CH,(CH,),COCl
ML —NH, ISR —AUS | yR-2-2HSH
>NH, >N— CH;CHNH,CH,CH;
AHLSS —CONH, sollSe S L O R FRETES
—CONR,
AHZRAU L -NO, A2 - I-ALgle e
CH,(CH,),NO,
A 2R —SO;H AL AsIHs | BauSauesiis 1R
R CH;SO,H
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UL

B34 :

2l o Butalla aqel A uA sielil5ulas
AR B, Ful swellzulas ARG wou Buwlla
A B, ddl s Puadd s R Ud
AdUselml U B, YuteH el slolrt WRHIYA s34
wueldl A3ud —COOH (Buille uygnl sioiqt
uAIREll M B, YvAlHl UMl Slol URHIG, A1
Adal Bl e R a3 eulad B, Huy
Buelle e duadl elddd guami 6 sl
wHIL B, ddl oels sLddistolnis «Ux S5t udl.
el Adlogete U S-ARAESIASS 2R ©al.
(iv) CH=C-CH=CH-CH=CH,

6 54 3 2 1
B34 :

2l A C=C Burallet el 516l 1 24 51604
3L A B, Ul C=C Buslla uye sei4 5
U B, L ASL AAsH QS A WU’ Yol
yud B, Buella gl wadl €ldau e
6 sl WRHIQAL B, ddl s eLSsiolAd An
S5t udl, dell AdlwAd Awn d5-1,3-¢L6-5-
LS g,

sl 12.9

ol Yoll @vil :

(i) 2-saREsI (i) Ure-4-O+-2-ulid

(iii) 3--uS2RUUsALE[EA

(iv) AUsSsR-2-S1-1-lidd

(v) 6-s1dd5ud e

G3a :

(i) €59 ud ® & Yuadl 6 5004 uHRRAL
Wal 8. sl Buslla wye ol siel
Wy, Al Asddl ed. ddl AUl
sitRell st CH,CH,CH,CH,CH(CI)CH,
2,

(ii) U’ A2 B 3 Uty GSs0A gl 5
5160 URHIAL 8L B, ‘S’ 27, Wi’ Aed
Buialle gl >C=C< A —OH U154 s10i
4 x4 sl 2 WA Al dldl ASH. dal
Adloeie olrielly Yo
CH, = CHCH,CH(OH)CH;

(iii) 553 yud B % o AcuAwll aay
AL A5 slol-s16id [Bolt LAl B, Fell
51 oimRel (Dul salddl 8. 3-udgl ydol
Aud O § ASA A siol 3 WA AL
6. defl 2yel oiuelly Yot olwel (1) Aol
adl. (ol wedd Yaa-z BGuella wye o,
243 NO, udol yaa-uz Buela ays 8.
dell [gei4, —-NO, u¥e~il WA ay 21304
qud 8.

. NO,

4 2 2

5 1 1
6

I 11

(iv) “1-dla’l 242 3 14 © 3 —OH ¥4 C-1 Al
AU . —OH A4S U JUdR Buwalla
g Gl d C=C+l wiad ay 3(ludl
qad 8. dell Al sield Yo ol 11
Woros Ul

OH
e
g ;
I II
(v) ‘SR’ 3ad B 3 ots guiami @y
Banallet Al siol- AR Al S1614 YU
Wl B, ‘6845 yud & § —OH e
510071 6 18 AJAAL B, UH ALt olelly
32t CH,CH(OH)CH,CH,CH,CH,CHO 24l.
oy Yuidiil slold WRARAA 2l

Hlddl 544 — CHO AHSL sloiedd AHIAAMH]
a8,

12.5.4 [@zafud i3 AL wusw
(Nomenclature of Substituted Benzene
Compounds)

IUPAC 14532 Uglail (Renfid oll5rd i
avial W2 A saldal Gelgal ool [ARausi-
A Yot aly Ald woerll yd dviy 8. A% uLw
[CRafd Gt Adlogiel Wl Ay (A slan
galdel ©) WdBs Jd GualdMi Ay O,
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TH3 OMe NH,
FaSaoi [ FlFusl ARG
(leyset) (A1) (A5l
NO, Br
A6 (et lH161 [

RRRad ol Al [ERausid s
YA 2 B, $H d WS ANAUHL U9 © 5 %l
[Raus Al A YeAdH sH 1A B, eld.,
Al (b)d UH 1,3-suell ol wy 8, R 3
1,5-$1uelM16U .

Br Br Br
1 1
3 Br ) )
3 3
Br 1
Br
(a) (b) (c)
1,2-31460 M- 1,3-41461 1M1~ 1431461 H1-
6l [<tet 6l [<iet 6l [<iet

AMseidl 30Ratd weudldi 1,2-; 1,3 2 1,4-
Alha A w5 el (o), Hel (m) 24 U (p)
ydoll gl ealacii 2ud 8. 204, 1,3-3 U6l [Fe
(b) Al m-graelidol [ (et 25 34 m— 8.)
ddl UMl vt yxHesl 1,2-(a) i+
1,4-(c) s 20l (AUl 0—) A U (wtud
p=) QUGHIG 58 B,

L ydoldl Guylal Bilaaifud  gql
olgfaua 6l il AusRAHL adl Al
[Reuus AuglAL 2@ A58l 5dAL Yedd s3H-lL
P wad sl 2ud 8. Sedls Bruul ol
Yeueiel 3Rad A Yo Adlgd ddd A
w14 B,

o Al [QRams aqed s 1 A Ad
waHl 21 © 3 Fedl ousdlil [Ruus wqEA
Yt s34 1O [ARAUS AL AN iAWY HOUARIAL
SHHL duaiMl wd B, gl ks Gelsasll {1
galedl B,

Cl

O,N 0,
1-5A1R1-2 4-51 U4 S216 [<set

(AR 3 4-5ciR0-1,3=81 45216 (1)

NO,

Cl

CH,

2-5c1R1-1-Me Sa-4-L S 2161
(R 3 4-Panda-5-saiR1Us216 ()

OMe NH,
! 2 _Cl 1 9 CH,
3 3
4 4
CH, C,H,
2-54R1-4- 4-S1H4-2-
ERTRISER BENLC) FansauifAel
H
1
6
3
5 4 CH,
CH,
3 A=t salz-la

3 6 day SIS Baialle we Aldd ek
AL ANAG S AR A Yo ALY (s deloge)A
oed [Raus wye dd dami 2wd . AlSm
[GReus e dld € QR dd Buda (CoHs—,
g5l Ph adly uel quuy 8.) ddly avia 8.
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sludlL 12.10
{12 2udal Ad-AL oY Yol @il ¢
(a) o-SudaxnHAa
(b) p—udaiMeld
(c) 23-srusiMi-1-Budai-2
(d) 4-Sada-1-sdlR-2-US20 [
634 :
NH,
C,H,
NO,
(a) (b)
Br NO,
F
Br
C,H;
(c) (d)

12.6 uHu25dl (Isomerism)

O % dell ay Ayl 2Rl Aoll A S,
Uid dudl ol el el €l dl L e
AHH2Sdl (isomerism) $& 0. 2L ALY~ AHU2S5L
sl B, elyel unaesdid {12 wdHl ealddl 9.
12.6.1 vitnwllu AHU25dL (Structural Isomerism )

g ddlgdlril 2edld ol A U, uig
oriella Ao (wrugl olsarlll Ad) weo-madl
Sl dl dud eldRelld Anmesl s& 8. [ARY usir-l
oigRelly AMHEsdldl sedls [Ale Gelgel «{lA
galdal 8.

(i) gvien AME2sdL : % 6L 3 del atR Al
2ieelld Aol AL €11 wRL dnsil siold el v

UL

(carbon skeletons) %€ %€ €14 dl d A%l Yual
AHE2SL sl B Al d Herlld Yudl AME2SL
58 8. eld.,, CsHpptt «{lad ealon ool oL gvidl
UHH25L WAL .
T
CH,~CHCH,CH,
LA

(2-BranSac)

CH,CH,CH,CH,CH,

Yot

T

CH,— <|3— CH,

CIL

3
IR EER]
(2,2-gaFarSaniu-)

(ii) A AMH25AL : 2u3 6 3 ddl qud
Aol slelt guad adal [Rams awdl 3
Baislle Al 2 Yol € dl d Aot 22
AHE2SL sl B i d H2Hld WL AHA2SAL 5€
8. eld., C3HgOxl {13 ealen Horol 6 2 uHe2sl
w8,

OH

CH,CH,CH,0H CH,-CH-CH,

YHA-1->lle WA-2-2{ied

(iii) (Burella A una25dL @ A 6L 3 dell auR
AdllrAl viedld Yoll UM Sl UL dHl 8al
Guialla A3l gel el Sl dl did Buslla ays
AMERSL st B A L Helld Bulla A
AMEesdl 58 O, eld., C;HO 2usdld Yot
ALt <l Horor 2816 2 (Bl A1y a3
galad 9.

UHUS 5L

BETER DR LR nasielly uHa2sdl
IT] 22 Buella uye SSICCERT) *flas usiella
AHE2 5L AHE2SAL AHE2 S (R2wlorn) AU 5l AU 5l
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0] H

Il |
CH,—C—CH, CH~CH-C = O

WAl NRETTC]

(iv) nenauadl : Guela Ayed il
el Yel ulesiSe guialild 180 Hlayddl
(metamerism) Gedri & 8. eld., C,H,; ;O Axl%ri-il
ol Wqudl (metamers) (el (CH;0C;H,)
i g[S (C,H;OC,H;) 9.

12.6.2 xaslle AHU2SdL (Stereoisomerism )

% AU ALl G YA dAHL AL ASAUIF S0 HAL
54 AN S, U, el URAURAAL AdsIAHL AN
A Yel Sl dl duld wanlle uxEes 58 .
2L AR usi-l AHHsdld Aasifly AHE2sdL 58
B, 2l AHH2SAIA CURAS AMH2SAL A usLalu
AnazsAl adflsd s asu 8.

1275015 wBadll Bulalmi yaed
A5 (Fundamental Concepts
in Organic Reaction Mechanism)

stelfs wBami, solls 29, (¥ wBael a3
weL i 8) gHdl s doy WEus wd wBu

53 uan s vl 4R Hddl A4 % (intermediate)

oild 8 A ARelle 2ildn Hlud oi-id 9. 2w

AR WG A1 salon wuEl 2 s wsU B

siells  gHdl SeUR
28| WEds  [yeadl o] — s

() J
Gur{lue

Adl olt eietlacl stoledl yld s 2l
Gl A 2y, 2R WBus 58 8. %A wBami
Aol AR oA (R Adl oY eelladHl slolw]
Yid sRdl Qa d, wBuell uieall el Sxo
woro 53] Al ¢S, 2ial Baaumi you 29, wawel
dARY, B,

il UBANHL A S0l UMY wdl s
slolet e A5 e UMY, A2 el ASANYS iy
ddld As Adl oit o B, 515 uBw eARar Al
é@l&;:i'l dA4t (movement), oiufQuvisd u-
oiguy e adl wlFaul 3s12, wEawidl
Auarni 2dl 3uid@i aadl (dldwa) [@Qga
AASIE 2R Al sHolg vewud 4 B
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Guwll s8¢ 8. uBudl BullB selFs -
UGB SAL AHYUHT 244 AUl AsAueL WS-l
UL dUR KA Hee3u UYL 9.

A oeudal Hei el sedls Rigldl-dl
Ao s3gL 5 % AR WFL Il Ad ww B
d Aunndl asdl.

12.7.1 uguAlws oiwd [(Avid+ (Fission of a
Covalent Bond)

AGAULYS ojued [Avigd 6 UsR Asd B
(i) [ [Aeuor »aal (i) anlaeu-

([Qum [Qeuarai ot A usR 42 9 % 3l oiy
A Asoudal ol MR AlRUIR SAsZIA Yo oiy
dedl olle SIS s UG, A W B,

[AuM (Ao slie 15 YRHIBL YR Wes Sdsgilu
WAL e Hedlaciz S 8, 2R ol ARl
A5l s Yol dal del u 2Aomi 2 As
oifsRs SAsA You ud wadloou du 8.
i, GIMAAAL [Ny [Aoue-al (JEH3 wd Br-
{2 gulal Yool U Wy B,

+ -
H,C Q?,r —> H,C +Br

% WRHl slolt uHIg, wes SAsgil -
wd HeAdlrou 1A © dA swellbeud s8 8 (4
UG slellHUY 2 sdald, 8d). 6H3 SREDIEC]
Serud viadl Paisa seilFuyd s s 9. dreiRd
siolwt WA AUl % Al sl gl vl
AHR  sodldeand aolsra walks, Rdlus 4
ddlas sweildad a3 53 asu 9. sisileiassl
ey Jedls GelsWll @ CHjy C+H2 (e Zalus,
wals seilsau); (CHy), CH (2usalduisa deius,
Bcdlus sielizeidn) 244 (CH3)3(+3 (qcllus oya1da
Jelud, ddlus sweildeud) 8. siellaiud scid
AL A wlaBues wlRhe 8. YddlwciRd
slolt WA Al ¥ AAAl AesSA WL U
WU A [ARYPUAL  (Hyperconjugation) ¢lf
stoliZeluee 2 oledld 8, -l [N dd 12.7.5 24
12.7.940 o sl steilideiadl aldidl
4 6H3 < CHj éHz < (CH3)2(+2H< (CH3)3(+: 8.
L slolldeldnAl 251 AHddle BlsRl Sl 8, K
trclloetRa siolet sp? AswL 4 B, EH3 AL 2SR
stolst uRHIAL 2181 AHAlAoll Asd 588l (sp?) wa
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AR LAY URHRAAL 1 s sased AmR wawier
8. udls ol Csp?) — H(1's) Rowr o4 8. cusl-l
5160 5815 ARAL AHAAA dol Eld B A d SAsgid
qaradl Al [2ugla 12.3 (a)]

2gld 12.3 (a) BausSa Jawu--l 2usR

[Ny [Reuor-el 2Adl 2Ry Gt ad a3 O 5
FHi 516l umIRy oiti ulRAIR SAsLIA Yo Aud 9,
gld., sloirt A8 AN Z Axe A5l YU Aaedl
R g2 an 8 R FHausa s (HyC: ) ol 8.

_ o+
CH, Z > HC: + Z

1] s16i W Rosul sielr U 1Rl loroi i
aefl A stelrie 58 9. siel-u-AMIHL sl Ay Dd
sp’ AL HRLAdL €14 8 U d+l L 25l 12.3(b)HL
galledl WAL [Asd AHAGw s U s,

-CinH

A

H
2ugld 12.3 (b) PausSe sl 2usiR

s16LE wL vl A waBuicis ARw 8.
[ [Rouy- gl adl s wBasd s2uada
viual [anuydla via gl s .

Aufacuril AAAs oiudl Agddl i
WAL dHel a2l AR SAsgld you Ul
vg-us SAsi ad 8, 2, WAL A5l
YU oled oL A5 o SASIA AAAA AA B, A5
SASZIAAL AuAAA weiasdlR () gl sala
8. 2 ([Acuy-ell dera Wl ol 8 3 % 2yFUd
$A5ZIA B4 B, ¥ HsdHds 58 B, slollzaluA wuA
sioleitantell B Ysddas ual Ay uRBacs B,
Aufaoud 2 wad saldl as 8.

UL
I~ RYl uual . .
R—X ——— > R + X
WA oensa
RENRICE

esTA Hsdast Wals, Bdlus x4 gdlus
Yodrasil adlsd sl 2Ud B, westSa Yodmas-l
2ldl walisdl gdlas drs wdl all 9,

CH; < CH,CH;3 < CH(CH3), < C(CH3);

Fada  dwda wdNMwde  gdlus
YsdHAs HsdHAs  YsdHAs oy219¢
RENRICES

ARG gL AR S16URs WEAAA HsdHAs
wgal ugdld wadl wydly uBaril 58 8.
12.7.2 uBwel 214 wBus (Substrate and
Reagent)

uBaal »4 uBus (lsHs) siellHs
AL UBuHL At Ad U AL Al
QYL % o % AIUHL WBARL cwdL & . 3 Al 59
WA 3 s uBust uBwel x4 ofload ulBus ux
12, A Ad el stoid Adl eld -l
AHUAR S4B A uBul 58 & 21 ofload ulBus 58
0. U slelr-slold oy AU B AR uBusA
wBael 2 uBus (2isds) add A suval
Wiedll QA (arbitrary) sl 2l © - d
Adls 601 28, UR 2UHIR AV 8. BelgWL dilF,
(i) CH,=CH, +Br, = CH,Br-CH,Br

wBuell  uBus “{lues
CH,

(i1)
@ +CH,Cl — +HCI

(WBul) ubus Aue  lue

SRl ulbus 2m Sasgi vigell ulbus

UGBS WUl uRBAAS @1 U gHAL 538,
21 )L SAs2IA Gy YLaAdl el (et WlABuices i)
ulaBuicis 2 ddd €lu .
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Gelgwl dil3, uAig, & ¥ 2yl SAsIA Sla waal
R [Bgardl e 93 4R 8. %L gHAl 52U Ruln
SAS2LA ULS €14 dl ol AL AL U GHAL 53 6, %L gHEl
51 Rually dAs2l Gelu Yuadl €l dl dd w2
wBuies e wBaeldl 21 eol i 8§ ¥ Sasgi
AU D). Geleal dil3 [GotiHl T dasgIA.

% WHus SAsZi Yo el 52 B dd Fmigll A . i
wBus (Nu:) 2ed ¥ 3w udl 2usdel 4R ssa | (a) CHy — SCH; —> CH; + SCH,
8 A L UGB FgRel wBa s 8. F uBus
852 Yo els B Al SAsI vl ulbus
(E*) 2ed ¥ A5zl Ul 2588l HRAAAIR sScld O (c) C(I;\ —Cu —> CH, + S
2 2 UBAA SAsi el uBaw 53 .

gella stolls uBal el TRl uBus
WEaell Sdsgid 2RO 3w U gHdl 2 8. 21
Sasgld R 3w dd Bl 5 s
UHIGL & ool i 9 3 ¥ SAsgiq Geuaioll €l 8. N N N
d o dd Sdsgid vl wBus uBulu dwqrell | €1, CH3C = 0, H,NT, NO,

Ses WR Al 52 8. U SRl Sy uBaelHl | gy

A6 AlssU UL 5 oudl €U B § % BAs URS | Yegiqiofl uBud : HS, C,H,0™, (CH3);N:, H,N-
€l 8, w1 SAsRt WA WS 2t SOl | o aflRiosae] 2avitsies SAs 4% D 3 % A
wBus a2 sisies WRRs Bul a & AR SA524 | a0l uBusa wudl 91k .

w0 UBUS Sl wBus el Sasgiqi you Y
1512 8. Sl UFusdl Sasgia w20l uBEus
ds SAsrnl AAA-AA asdlz a3 sl 2ud B, URBUIHS WAL UBUE, Wl W5 et
SratRioll ulBusl wadlaoux- 0l 2oisrs SAsZ | o8 a3 ¢ 3 sl wRus Wl $dsiin yon
P Hud B eld, ebisuss wad (HOD), | .qed 3. N -
AAAGS 2t (NC), sl (RyC:), dead
w9l 343 H, 00, RON:, Ry NH add. ool | S48L 12.13

AR AHi 2Bl oitsiRs $AsAA youd s | TA ealdar uepinl Sasgid vl I Al
Begiegioll W5 a3 ad . Q5P virroll Busn | Aidl :

Gersaelmi stoilbaadt (CHy) 27 sioilfia wye | CH3CH=0, CHLCN, CHil

(>C=0) 2adl suesife dellSs(RyC-X, »ul X G4 :

dellore URHIB, )dloll deRel ARl AHAD A 6. CH3Hé =0, H3cé =N H3(*?—I QLA
stoflB2iatil sielt WRMIR, wes AL WA 8, Aed | geq) (+) ad galden siel uRrugEdl SAs3iA 2Rl

5 d 6asgin Gla Hud § ddll d SmRell WBus 303 g0 3 el fdludiel 5128 Al uR il
Wl SAsZ- 4ou HAA O, AEHTE SASS FAU A2 | 44 Norniz Vel i B

2§l C-X oitiell gelludil 18 si6ld UHIRY, WR
2ifs drdloonz el w9, defl 2L sl uHIR Movement in Organic Reactions)
Sasgir w00 Fe ool 9 § %ol U FesteR000l Wlus sl uBwdH $AsA Audrd dasdlR a3

gudl 53 ak B, galaqi 20d B,

s 12.11

{12 galdal 1Ml AeAAls oitel [Qun [l
oirdl WRBUAs wadl AL Rl asdlz
gl saldl

(a) CHySCH, (b) CHyCN (c) CHyCu
Giq :

+ _
(b) CHy4 Q:N —> CH; + CN

adl 12.12

{2 saldal wAlA SRAARA Irgi-awoll
wudl $dsgint R WBusHl wilsd s -
HS-, BF;, C,H;0, (CH;),N;,

S = + +
8@s2l w212l WBusl : BF,, Cl, CH3C =0,
No,

12.7.3 $10UAs uEaimi Sas2i Aua (Electron
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SR E L]
(redistribution) 518 o4l adl s euld
8. 6dsgid YoudlL @AMl 3WR oldlddl WL
asdlRel azad el wd & 3 auiall Sdsgii you

gAlMuld Sdsgiddl ydldad

QAR WHdld 8 A asdR cal yel w8 % ol
dasgil 4ou eid willd 2iqdld 9.

ddsgiv youd widr A eulan yol
Wy N

() LYY s y— m ol A3 s
6l U
(ii) =ﬂY’_¢—>_v— 7 oitgl d- Adoe
UM, UR
(i) —Y¥ «—>—Y= unug u2el 2idod
CERLE]

w5 ASZIAAL AAAAA WAl Aisy’ (Fish
hooks) (sHallMasdlz) a3 ealain 8. eld.,
LSOl SAAl Ui Ul 2 sAIRUHAAAL
[REed-l wBunl $dsginsd Auad {3 Yool ealdl

Asly B :
N 84 o
HOQ: + CHy Br:—> CH,OH + :Br:

c'f{}—rél —>CH, + Cl

12.7.4 AsAAwsoiuul SAs2i @AidAl 2§
(Electron Displacement Effects in
Covalent Bonds)

51615 8L SASZIr @UAidR URHIAL UolLd
dsae{l WL 2Rl 2udl [GRAUs AHS AL gHdl
514U uBusHl gl 4 ad 8. 518 wel
SIS uMIRY & [ARAIUs AHSAL woUd Ss01 SAsgiee
AR B ol sl gelludl Uel 53 9. WS AR
(Inductive effect) 24 A1t (Resonance) A il
WSl HASZIA @IAId-AL Belgel 9, 2ud UBus
2R, U HAL 53 D AR ddl vl SAs2IA HIdR
Uel a8, ¥ SAsZARs 2R 2adl Yaelyd
(Polarisability) 2133 $& ©. €d UEL 2L USIR-L
Sasgi eridAA allvlel,

UL

12.7.5 9% 32 (Inductive Effect)

wUld [Pt [AgdsRidiaon 6 YRR 942
AAULYS ol o1l B, AR olaMi-l SAsZIA uddl ay
[QgdrRME UG, d§ Ay wsnidd] 28 8. 2 Ad
$A5ZA Bl @il Yy AgAAgs ol A1
09, oity, felludll 5128 siells 2l [k Sdsgi-y
AL Uel AL B,

vl sdlldd--l (CH,CH,Cl) [aaR
s3A9 dl d C—=Cl gellu uAUIYs 68 4Ad 8. dxil
gladiql 5180 stel-1 2iRs Yadlyoi (§7) 2t
sAlR iRy wadlaeu (§7) qud O, gdlusiuxi
o wHIgRl uel AiBs dloend ealaar w2
& (3ca) Ast auad B, SAsgid Uddidl O ¥l
& yHldl @idrA eulaar w2 dldl [audl
QuAY B,

38" 5" h)
CH, >—CH,——Cl
2 1

sl 1 % % Wdidl v Ul addl il
geaclgeiz (§7)A 518 dAmsl C—C oitedl Sasgix
gedid Wldidl ds sl O, -l 518l wils
fricfloseniz (88*) ol 2 U uBL Uel Al . i sl

88" siolt 1 vl Aifs Yrclwauadl A 2
gecllouz eald B, oflgt wei sl dl ydly

C—Cl 6i8 A2 5il oiyHi Yellidl U 8. AW sl o-vitxdl
gl 51280 uedldl o-oitil felladl WRd a dL i
A7 U5 24 (Inductive effect) d13 2omaiui
I B, L A Wl ML URL A0 Al &, U

oifel Aval atalel A8 WE UL AU Y2l Al 1A
€9, 281 6{H Wedl VAL AR il U AU B, VL U5 AL

Aot [Reus AHdHl d ¥ sl A ANdG D d
sloird SA52IA ardl el sl 3 il Sdsgiq

geicdl alsialdl #udl W O, WL AHAAL VIR
s AR adflo-dl wud ddsgid wsis

(Electron withdrawing) Ad¢ udl Sdgideldl
(Electron donating) 3¢ a3 ao(lsd sciui 2ud 8.
delloel 2 4Rl A AHEL FAl § AUSEL (NO,),
AL (=CN), 516058 (<COOH), 1222 (<COOR),
WRAUAISU (-OAr eld. —OC(Hs) adl2 dasgisi
2505 AYEL B, FUI 2esSd A4Sl Fal 3 Fanda
(—CH;) 24 daudet (<CH,—CH;) 3l i 3d
das2l eldl AYe dld avami »ud 9.
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sl 12.14

{3 ealdel el Adaal sl oiw ay ydlu
8 ?

(a) HyC-H, H,C-Br
(¢) H;C-OH, H;C-SH

(b) H;C—NH,, H;C-OH

Giq :

(a) C-Br, si2t 3 H sl Bril [Qgdweid
QuR 8

(b) C-O (¢) C-0O

sl 12.15

CH;CH,CH,Br-il sl C-C o+l s AR
Yedd g9l ?

B34 :
¥U P g2 %l U dH dH 6id U WS AR

dlsicll g2dl oy 8. dal sold 3 24 g1dd a2l
oltefl U5 AR YridH Sl B,

12.7.6 u1ig i@ (Resonance Structure)

WAl w5 51 AL D F Fef Ao HoL s
% qdu olmnel el asid Al Fd s Gelgwl
o[t 8. AHsld? wal C—C daU C=C
oiysd O[Tl ABU AL d-uL [@ARke
il AHoddlL W2 valit el et

Gu ealdal olwiel yaol GfHrul C-C sa
6l dul C=C [goltl 181 6l [t oingionsS €ldl
ASA, Uig WHBLS T ARdAl 1R 5 s % WS-
C—C oiul dous 9, 139 pm 8, ¥ isd 64 C—C
ol dots (154 pm) 2 [gein C=C oitcious (134
pm)- ueadl qer 8. ddl Gl slura Gu
galdal oitRel gl 4oy Aa ealdl asig el ayui
CIEARIECTI PRETEIRCLTETS AR | IR DR
ealdl asu 8. 4 6

1 5 1 5
<>
2 4 2 4
3 3
I i
il Aned Rigld (Bsd 4) yaor Aldr-l
aidfas olwad Guz suldeal aAxnigl 518 s

oit12eL gL 20Ul yel Ad 2% 530 Asdl Al drdaul
il 6L oqRRIL (I 24 Il A ciHeA A

simRel s& ©. uwied oluRel [[Alda oitel
(Canonical structures) A2l ARIEIA AN
eitnRell (Contributing structures)] sieulRs 9. a
A5 Aralds 9] WARR@ 530 asda .
dvil Uldidl endldidl w3 ard@s sl
dRlelA 21U 9.

UGN ARies 2 s Belg@ Y3 uid
8. USAMAAA 6 ¢ sitiell (I 214 1) gl ealdl
Al 9. Vil GIMIRRAHL 6L UsRAL N-O oi4 ¢ld 69,

+ /'903 + §=_
CH,—N Z «———> CH, —N<
Qo O:
I |1

uig d elld © & uSFmA-u 6 N-O siudl
dous (¥ Asavit N-0 x1A Roit N=0-1 neaadl
8) aw 8. 2wu USAMAY s oiwRa
ol YHIBld olRell T 2R 104 Aded Agd
olqIRRL 8.

QAL ARelAs oitRell (uMed Agd 6iHIRA)
Blod A6 umL AR olwrpel 20l €l 8. ardlas
618l VA i Gt uded oiHRY qzils]
AloA-il dstad Avdent 2wl Blod 2aal uieA
Blot 58 8. Fx e Ylledl AvAL Ay dx uwieq
Glosid Hed ay i B, AMded Glaalon siell 12
Anied [Adw Ad i 8.

Ae oftRel avial w2 {14 ealen Yo
(Ml wad saml 2ud 8 ¢
(1) uiedd olHRCNML Frad A AN W B,

(i) uiext sielul 204e0d SAsgi-l Aval A

W 8.

Aeed GlHIRIHL d olgRl ay Ul €y B
5 il Ay AAALYS ol €y B, FHL eI UMY
Sasgirrl 20028 AL qAd 9 (Rcuy 3 adfim ¥
(85 Rt qud ), [@g dlweurd i wadllsw
(o w2 dlyeiz €1 dl d ay [Agdwsemy dw
Wl 8, A dddlaou €l dl d ay [Qedudiy
dr U2 €l 8) A B A dlycudl ay WAR
Yy B dd ol ey oHRel sl ay 2wl
Sl 8.
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UL

sudl 12.16
CH,COO™ il yiert 6iHIRell avil 27 ddl asdlR
al SAsiri AAar ealdl.
Biq :
AMUH 6HREL ERL 2 ddl U YR
WR oltsRs SAsZA YU ealdl. lReue dsdlR
al ddsgidd wiidr euldl g e oiuRa
elR.

CH,— c%<—> CH— CL\Q .

N \..

sudl 12.17
CH, = CH-CHO -l adg+ 6{4128ll 1. %el Y&l
Afet ojrel-{l e el ealdl.

Giq :

O
CI-[2=CH—(I“|,‘—H <> E)Hz— CH=(|J—H
I II
0t
<> :CH,— CH= (I: —H
111
Ul 2 1> 11> I

[T : ay ], 5120 3 ay AgAUwsoitl, uds
1004 i 2AFUA UHIY, 25 AL 4D
8 A [A3g dlycurd vadilse ag -l
1 : ay [Qgdmsasd uue) uR sedlyeu i

ay [QgdaqHd ey v dedlaoi
I =Yy 2y sRe 5 2AUEe uwe,

gecloaz A slold uug, sy

Yud 9. ]
sl 12.18

13 euldet 6 oLl I A I W 2
CH;COOCH il did[ds ositel [Qaw sl
2] A5l Al?

:Cli: :Cl'):
. +
CH,— C—0 —CH, <—> CH,—C=0—CH,
I 11

B3q :

oixl 681280 [A3g dlareur-l xaafls e Asudal
8 dedl duildl sl [y Aol ayui el Twi
sl WHIR 2ves el el

12.7.7 A AU (Resonance Effect)

o molHl-l uRMRs Bul vudl m-ei e
Hoifs1s Oes2l Yol a2l wRmRs Fa-l 519l
PHL Yelludl Bty B de ARded U 58 B,
WL VAL YUAML AAURD Wy B, 6L U5+l uie
VAL YAl HIAYddl 21U (mesomeric effect)
ol MO & ¥ R A AU M 2 sdald .
(i) 4 AWe vU (4R 21AR) ¢

2L AWML SAsZA AYPHA weuelui Al
w5 (Aas ayeedl g wiidz Wi 8.
SAs2lrArl U (AUl 5129 ML Sedls 2 ay
A5 Hedl el WA O, el Wl vUN
ARlAHL {12 Horor euldl wsu B :

GNH, NH, NH, NH,
5J-G-6

(ii) =8 AWie YU (R 2AR) :

Sdseid AYPud weudlnl
(conjugated system) 44l UHIRL & [Aaus Ay
dRs AldR W B, eld., USAHAHL SAsZiAAe
i [Raud 3 Hoor galdl asu @

Bl VUM

O -0 O

\7' O/’OO\)'O

@«—>6@©

$As2IA [l A salddlalol uRHIEIl
2Adl [RUUs AHEL § ¥ +R 2Eal R 43 sulan
8 d A yyu & :

+R AR : -X, -OH, -OR, —OCOR, —NH,,
-NHR, —NR,, -NHCOR

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



s1lHs Qs — Jedls WAl Rigidl 219 wgli 355

S5 AW griel vadl ABY wudlii Hsid
Wl s ot e [oiuA AYFUA uuel 58 8.
wslel>l XAl v dde euld 8. eld., 1,3-
oy21gl U AUSZGU [Tyt AR, 2iddl wudl2lHl 7
dasgir [rRanlsd (delocalised) ad & 2 gelludl
Uel w9,

12.7.8 SasQ1Rs xA (E-1uR) (Electromeric
Effect — E-effect )

W As RAUEL AR B, vigeit ([Zoit 3 Broin)
BRAA4R selMs uglidl AL A WAL gHAL SR
UBUSIAL G113l il 3oL B, vl MAMAL GHAL 57
WBusl w3lRulddl sR8L egeit WA Al 6
Wl USl s uRME, dRs ulRAR moddsgl
you ygl Ad id wig i 9. uBu-l ueua
Aol gHdl SR UBus g2 saudl e o v
AL YU UG MU B, 2L AR E A edldd 9.
U1 $As2IA @HidA AsdlR (V) a3 salan 8.
wl Houd o usiR-l SAsARS AR AL 1AL B,
(i) an SA52IARS 2§ (+E 2AAR) : 21l AWML

olgoitirl T SASIIA @A d URHIY, UR Al

8 5 %+l wa gHdl R WEUs AAdl €y

9. tld.,

+
>C =(3< +H —— >C—C(
gHAL R
ulBus H

(ii) w2 SA5AARS 2§y (—E 2AA) : 2il UM
olgoitel T SASZIA @i d UHIG, U Ul
8 5 ¥l wd gudl KU UBus AAdL
Sl eld.,

_ + -
>C =%( + CN —— >C—C(

(gudl SR CN
uldus)

1 Us AR A SASZHARS AR BLso{lon]l
e Runi sided & 8 AR SAsIARs w2
woln iy 9,

12.7.9 %{[&%ig“l"t (Hyperconjugation )

[QAYHA Mg AHLY, 252 wsiRL B, w0

USRI BRIGW welell vy, wd AlaL Al
wieslSd AYsAl C-H ol nual wAgeudlld
Pr5ASAL WRAHIRAL 6 Sdsi [RRaudlsd wy 8.
vlestSd YAl C-H ol 0 Sdsgid sl
wWigd weuel wadl wAgeuBld p-sasl wd
NS AYoud eald B, nlRAYHA A5 2wl
WA B,

AR2AYOUAR Al WS 2D CH, CH,
(Sdet 21u)d Gegral ady & Al dclyculRd
sl s vudl psas wAL B, FMaSd AHSHIHL
ws C-H olt 2l 2 vudl p-sasdl 0 s
Al Sl dlscun 9 A C-H oidnl Sdsgis
vl p-sasil [Qalsd w8, @ sl 12.4(a)ul

ealed 0.
2[ARAYIHA
st -Hy;

o ..4@
_+-H
ALY
H s
H stoiel vidl

2p S8
25l 12.4(a) Swda arqul AlaAyoH-
galadl sasla sl
2L Wsied ABRL soiidaiud-dl 2elal aul 8

SRR 5 AAdA o ol SAsiA Hddl YAl
[Rex{lyd aqmi qee3zw wy O,

+
oy i
H—(I:—<I3+<—> H—(|:=<|3
H H H H

H H H H

+ | | ||

«<—> H (I:=(|3HH— =C

H H gt H

AWHY Ad drdloeuRd seld 0 iR
wiestSa AUSIl Avanl ati A dl wAlaRiyeU-
wRBRs Bar 9l © ddl ddaaddl dldl a8
8. w, [ soildanqadl wda aella 2
galedl yaol © :
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CH,
|+ + + +
CH,— (l: > (CH,),CH> CH,CH,> CH,
CH,
wlesld wd vlestSa A AALF AL
vlaiyoud sy O, el AL HlAAYuxA
gl ddsgidd [aRenlsae 2gla 12.4(b)x

galdd 0.

aw

N

| C—

/

2usld 12.4(b) WRAAHL AlARAYHAA]
sl gl

lcRiyoUAl 2 Augadl aell Adl 8.

Aidl s FdHi qwdedAdAl s18 C—H olumi 21i[BLs

w158l ude HidAHl »Ud O,

H H H

H— (:3— (|3 = (|3—H<—>
H
H H H

H- C=C— G—Heos
H* )
H H H

+ | |

H C=C— C—H¢—
I_|l i
.
H H H

H—C =(l.}— .l.—H
I_|I -

A[RiYHA 6{HRAJd ARdet U s3Ad B

UL

sdl 12.19

+ - + +
CH;3CH, $di (CHj);C ay 2ail 2+ CHj
29 @l W WS B ? uneadl.
B34 :

+ . . .
(CH3)3C Hl «d C-H oi% dldidl sR3 ddl
AL WRRMRSBUAL Woll  CHi CH, <)
avuseli asll ad RAal w8 8. CHaul vl
p-585 C—HA dol glaiel d-l a0l wuRsBu
0 usdl gl Qe CH, i wRRiyoue < gaie
SR8 ds{l el sl 8.

12.7.10 sweilRs wBai-n usnA x4 Galafa
(Types of Organic Reactions and
Mechanisms )

sl uBulA 3 ealdar adimi adilsd
53 ws B,

(i) (@R WBui

(i) dele uBuil

(iii) Rau-t wEail

(iv) wtld=u uBuil

2L WEAL [N dH 2L YReisll AsH-13HL 24
QlRR1-1241 oA sl
12.8 514[Rs Al Yhlsal uglaxil

(Methods of Purification of

Organic Compounds)

A8 wislas Alanidl Fresfia s3ar waa
ypnodl AsAld s2ar sells Al Le
A3UHL Aladl 21aeds 9. siellFs Al ydlsadl
%€l el uglapil siollis Aol usla 24 dul
8192 el wY[gpAAL R GUAHL Ay B,

glsal W aupdl W uglavil (adal

waB) A ealan oo

(i) Gedwids

(i) wlBsul

(iii) [FRe

(iv) RAEl el

(v) sWaiusl

wd, Adlgadl Yedl ddl a2
BeserilBlgrl Wurrl 203 455l 2y S, Hlzlewdl-l
g ALYl AlALssYU deAbig A Besarllg Hud
8. stolls uelddl Yedt dwadl «dl uglail
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QRY wsrdl SR8l uglivll 2 aelyessdl sl
(spectroscopic) Ugli U 2UHLRA €11 8.

12.8.1 Gtduid-t (Sublimation )

dd 2ouG ellval 8L 3 A ad uelld oM
sealell d dal |3uul uidrel weal @ ay
XAZUHL Uil WH 8. Gulsd Rigid 2Rd
aelsaedl uglin Geduldd s8 8. d-l Gudlal
Geaulldd 2 A3 dal ALY Geaulfad - 4 43 dell

g Gl wetol 21U 8.

12.8.2 25(2[35201 (Crystallisation )

L arueelnl Ydlsa w2l At ueli
8. 2 ugli Ao 2 2ylevi-l dou gasHl
gloddldl dslad YR AR 8. 5SS 2ige ddy-A
1oy glasl gled sl U9 dl d 2R divt
ey YHIRML gl Ay B, Y Gl dudd d ay
WHIRML gl iy 8, olleMl glal ved Als oi-ilaaim
A 9 5 % @AM Agul ol AU B, L gl b
el L AL 8[25 o © 5 % oumalell el
53 Aadl wsid 8. 0 ouneHl (ugradl) slail
Al HHIBML AN Sl O, B AL A
glasil Ay gl i oflon glasil 2 g €Y dl
dr AdsiRs wleslsal ol gasi-u Faefl 53U
astd 8. A& 518 glavl 2udal 1 uBusd
slal (activated charcoal) w2 2Nl @ g2 531 wsid
8. ALy 2 g a2ll gl 29l dstadadl
Rl arar wldsw gl ye Adly Aadl
AU S,

12.8.3 [Rig i (Distillation )

2L LAl ugla-l Heedl (i) sususlle wadlA
oyl viglepiiial viadl 30 wasy 8. (i) vl
naélpll 3 Al Gesaadlbigyil a2’ Ydl dslad
Sl dxrl vl 3 wsld B, (Bt Gesarbigpila
ualglall Bt dtumid oMl a1 9. i (Gt
osys, 64 sl HOAL ULl AA-HADL 259
sl 204 8. sl A (6.1 334 K) A Al

(G.BL. 457 K) (Mg gl uadiel 2adr s30

st 8 (gl 12.5). nadl B ol d@aaio
saRsl A slyds ARH S 219 9. (e
Bsacel] -l Geserlbigaion natdl-l susy udal o
6. Lo 2llds (afia) gL sd widl qadl watdl-
5oL 5L 209 8. Gl Gesant Bigaio aes-l oisy
yedlell ot © il duiell otridl natdlnl madiel st

SAML LA 0.

l— uxixlaz

.
s
v el FelMgiz

sl s(=al=at)
1 e

sl
ol

2ugld 12.5 wpuy Fded, veidl ondl suwd 84

ULgHD 2d B 2 Howdl wAldld SiMse seRsHl Bl

sl »ud 8.

[Qewella [Rade @ o 6 yal€ldl Gesas
Bigail a2d {2l dslad 4 &ld dl 2L Raeie
wadlsel Ay e wgladl ag asq el.
lal WAlElaill olsy A1 dluMi [l o
ol €9 2 ALY UL d walglml S 9. dal vl
Ralanl [Rewolld Mied ugla-dl Gualal sa14i
214 8. 2L wglant warel Bugeil siisu silsel
Al d uddl d [acally adetrial yair sami
wid 9. 2l [QAewdlly deid ola dldulaial
sellRsl Mol YR ad Id dlsddHi 2d 6
(2uLglc12.6, 0% 358).
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[

sl 53l
[Qenolly aday

% Mg
sl 8
d uawdl

Gl Gesanleigainr agldl o s1lsa
(81281) ~{lal Gesanilbigaton wall-dl oimAl silswL
sl uddl a8, [Eewolld demi Gu udiuatal
ousuni ay oysuglla welddl wioll ay §lu 8, [@owlu
Aol MU ylAdUEIAdL oL e ay
otvqelle a2sl % ollsl 28 8. gl 12,741 eulod 3ot
el el ISR i WAl [Aoid(ly adell Guasy
€l 8. [Qeua{ld 2ol G ol oisy 2 12 ds %l
aldldl a2 udl Gl [QRMY W2 aR Y
(surfaces) YL Wi 8. [Acwolly wdomi Jeds sl
wHd walgl Gu ds %dl sl drsdl oAl Aadl
Yetoludl 3uidRel Wi 8., sl {la
Gesarlbigaion gesd uHel qud wu 8. »ud,
Besarilbigalon vasl oy ol Hawl ugid 8,
AlRolle 2L oy ofldsiidl uAR U Ye udllul
U 9, ¥ sl AL 20d B, sMs Ad Adi
Mieq oe dlad@aidinn sairsul Wal wdl€lHi
GlaL Gesaloigaion aesdl Wl el audl s
8. [Qowolly ol Wel uds sy sls 24
s A5 Agilds W2 s B, cuwls 2 A
Sl dY WG2dloll el Gudet €l 8.

el FolHgr

llds(afH)

! | \ el
L\ —\

2us(a 12.6 Rewdlly e, flal Gesanbigann wadll oy deisl qaud
Aluay uid © A crene Gl GosadBigaon uadl-l oust @i udidl 8.

CN L
) r

UL

[Qouolly el s daslhsl
GulaL 2 B § d Ugl(Gun Ganawi
$100 A4 (crude oil) d~iL [~
DRI ICHERCTRIED TR )

Ha goudl Mg @ 2
ugld Glal Gesaxille 42uddl
gl Ya S AU F AL
Besetlbiga & d-iell {la i
[Aee Wi 9, dril |12 GualRll ©.
2l dadlpidl Yy U eosl
galdld du-l Gesarleigdl -l
aAludi duq Gsiell as 8. 1S
L welll d diuHiA U G5 9 3 %
ALUHLA GUSEOLRL 2irL GLLEL £OLLRL
A A, gollRd Balddl M2
g¥0yu (water pump) udl
girdlasiel Wyl (vacuum pump)
Gualol Ay © (2usld 12.8). 1Ly
Gelowi aldl e (spent-lye)
Higl PauAad ddl sal 2
Yglaril Gualol sl 204 8,

o
fore eimle

)

§5a4%

—_—

Uslol s34l SEANE]
ALY, A6 wWe ol
(bubble plate)

2ugld 12.7 [t wsirit [@ewslly ol
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e
A
ey

gald RuBid W
sl M2+l
yidoll «ul

3
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qeidleR

T HH

well FoluglR

™~ SIRICETE IR

yasiga FRalRd wengl

ugld 12.8 lar eondl Fied. fla esudl waudl d- esuesiee] lai dudd Gsi 8.

Qo [AReq @ 2 ugld aua sslla x4

wellui ABd Qu ddr velddl nao(lser w2
QuAL B, qAN [Feiel o Ydlsl sald © d

Uglddloll $ARSHL, AU Gt 57U A gIRL
AL YAR SAIML A 8. dR10 Bt silla silFs
AU AL Fad 61T gL Bkl sl 2d 9,
ARolle [Masl amell (separating funnel) glRL
stolts A uiellel wedl sl 20d B, arie
[Feieil stollfs uadld ousueonnt (p,) 2wl
GUSEGURL (p,)ll URCAL cAldlaRBIAL sl (p) w2l
dy B, Wed 3 p=p, +p,. W5 p;d HA p sl
i B. 2, s6llFs uawdl Al Gesadlly sl
(Al Ay oD 3uid WH 9.

20, wiell A WMl Age $lu dal vetdd

Mgl 373Kl s d-udl 2 diudid Gsa 6,
Uild 4z ueld w4 weldr Faed Besizl
(vedllsrel) amelldl xna2 530 wustd 9. 2 ugladl
ARl ARl Fsemidl 98 wil asu

8 (2usld 12.9, U 360)

12.8.4 [Adi€l [Axsva (Differential Extraction)

2wl ugld gl siellFs Ado 3 31 wdly
Wyl Aal siellFis alas 93 Fssfd s2aml »ud
8 3 Fui solls Ayl gieudl welHidl il
Rl ay diu B, wdly gar A selRs glas
visolloaml vABA €l A, el dail 6 dR
oirile]l A% Al P [Bisid]l omelldl w3
ASIY. AROLE SRS glasd Mg 3 ouwloaq
gl g2 31 sells uerld wel doadl s 9.
[AAEL st 2tg (e 12.10(0 360 )i el 3ol
[Brisid] el 53 asu 8.

o s16i[Fs ALY SIS GlasHi 2191 gl S1d
dl 2l uglml siellFis Aol 20690 el Fesdel
W2 ual sells glasedl ay ol %330 oid B, vl
ZRuMi Add [Fnsel ugliql Gualal s2aiMi 2ud 8.
21 gliml Fasdel w2 25 % alasdl Gudlol aiRaR
AL 21 6,

12.8.5 s1M213u81 (Chromatography)

sR2081 (aslafigl) 2s ol ugla 8, F+il
Gualal (Maed del B2s drellMi wedl sl IR,
ALl Yels W 2 Al il sl
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Qe -l

&4 el
el olisy

el

el Felgiz

UL

el
YaUGIR
el

FdlRd wanegl
L\

wusla 12,9 ara Fied. aua owsuslla v2sl sufload, Wl allas gl 6 udl wadlil 3uiaz wi 9
B e seRsHl sl AL A 8.

7l HIZ i 9, sH2usl e Als we ‘S
el el U A B Al uel sAdl 8. AR2us)
gl Auay Guadl a-@Higl Hofl 2iddy 320
uelaHi 8dl 425 drelleil (1520 W12 4d)l Sl 2L
ugladi uelddl Faad 2 sdl (stationary phase)
U2 BEABA sl 20d B, @R sal d3 a-dueted
3ol ueld €S A3 B, ARrclle Yg glds
glastl (apd & ayd HR HR RER sauidl war
gdl AMi id 8. uRRIHA (el 825 drdl s
wisolonyl 2l w9, AUld 52U sald Al sl
PR

SH20US1A dul Asudal Rigidd MR el
ol il adllsd 53 wsid B, d UL 6 il {12
el 8.

(a) lBlm@ s1H208]

(b) [Ade siH2us)

(a) »Baver SR8 : 2 532U d
Rigid 42 200Rd & 3 48 [l x@Ns U
el el ALyl gel yel 2l RN a1y 8.
Al Ad RAlas g vA Ayl wfAns 213

quard 8. U2 AU sald RAsaL(ARN s )Hidl

glasel ML
sllFs Ao .

’ osefly %R
l

alds

el ML ﬂ-’
PRIED
A\,

sl ong

[?msmilat 2206

2gld 12.10 Rclel Frssda, Ao Fresin
gleddidl dslad-l M a9,

UAIR AL 2 © Al HaHidL gesl R
sl el el vid w2l ud 8. [AcEl wMalne-
Rigid u 2HRd 6l use-dl siH2us]l ugla 1A
galal yooL ©
(a) ot 519213081 (Column chromatography)
(b) widt -l siH2iusl (Thin layer
chromatography)
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(a) 2ot SIA2ME ¢ 21 uglni sl Aollui
olsdetl 2qlhallus(Rusal) dat gl B
wallslL A 9. wAANS i sl Al & -
AL B 2SS @dUdEl B dul dlsadHl wd B
(gl 12.11). 20 ABANS el Gusil 83 e
HsaMl 2d 8, ¥ ol 2ARWUY 8. Ree ddy
[Fiauets (eluant) 3 % 215 Waldl viadl 4y dadlilg
Fael ¢lu ®, d detl 1l aufdel Gurel 1A ds
addl el 21d 8. sl 42s draldl w8l
[AGLEL il 5181 Pastat Ayel wellsea wa 8. ay
AN 825 ML GuHiL 41+l A%s v O,
a3 oSl wesl el (Al ds yel Yel d
2Rl & (gl 12.11).

/ } ( 3 r

alds

A=l —> .
(a1 (at+b+
2l (atb+c) b _] a
b
v BNy —>
(Razsa1)

st Gl
(cald qd)

2ugld 12.11 et 51820081 Bl wes dedieil
weollseirl [Pt detssizil

b P W

(b) wdv 22+l SIN2NEL : 2B SR
oflo WSIR Uldol Al s1H21U8] 69, FHi RS-l
WOl 2R 4R (Bseid ves drlldl sadflsel wa .
2l wglanl doy wusdl sa-dl @be w2 felins
(Rulst Fa udl Aeydl) ulde a2 (@dLeL
02 mm ASE) ddR SAUHL 2d B, L Wed
wdol -l s3] We wadl sHde sddld
9. MarHl gt TLC W2 Y2 d-l {4 934l
2 cm GUR il il Big (Siw) 2a30 Hsal »ud
Q. 2l sl Wed [ands ol siausidl Gledl
el 2ud 8 (il 12.2(a)). o4 ¥y [Rawas

We U P dudl Wd B, dd dd Bl aesl
ugl Manasdl wd 08 We v 2P addl WA
8, uiq d-l 2«Rual aMdidl 2043 dadi-l
G des L quall ald el yel Sl 8.
gl 518 dwild Aedllsel wsy oA . Fsi-
€25 Hesril AUa AN e oLy (Retardation
factor) 2l2d 3 R, #& g eulan 8 (pusl
12.12(b)).
2R el ueld sid Ud (x)
Rr = e vl aas s¢ 2 (y)

U

[ [Belinsd 2dR
Yglde s1A-l e

VUHIR ?abu\ L d—t— e, [Big

ST

2us(d 12.12(a) widon -l SRS

% glasel Gurdl 93l

- -

(Gig,

-

UYL UL

- - -

2sld 12.12(b) RsRid adar sy

20l AUl Bigdil TLC W2 U aucuel
AS AsY 9, U PUAEIA 2 WAl UsLaHL
WA\t (fluoresce) vz AL [Big2ild, TLC
wWed uiRAisdl ustadl 13 avld A wasiy 9. s
Y Ygladi TLC Wed iRl wRs uval
olaULML HsAUHL 2ud B, Ful Adlye-AL Bl
WARAA Al s ol Bigl euld 8.
dedlsalz TLC W2 uR 1oy wBusl gesid seumi
2d B, eld, AMA AR Bigdild A =2
TLC W2 R «{l4s1dfld-l glapidl desid seMi
wd 8 (2usla 12.12(b)).
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[Qa@ SR 2 Qde SRS Baemina
gesld RER sal 2 allciid sl 922l Adi Add [ANEL
[Adaa w2 2uaRd 8. WU s1H2usl 2 usir-l
SRS Gelgal B, Uy S1A2UsIML s [l
WSRAL UYL GUalaL A 8, % siH2us] Uy ds
oLy 9. 5H2USL T welldl 2Rl el
Q1 8, ¥ RERsdl dy ad O.

sausl udl gl dolld Bam-l slavd
[Gig, Hsclml 2id B, 24l UZlA 424 4lds Al glasidil
Braesil sl 2ud 8 (ugld 12.13). 20 @las
A sel dd ad . JwsiRdl 518 2L glds
QUL Gu2 A2 B 27 Bigylld wal 3ad 8. yel yel
gesld o sl [Adeer o€ g Slael d el
el d 21 a8 9, 2l Ad [Asfid qddl gl
SH2AAM 5& 8. SIH2AY YR (A Alw-lL Bige
ol w3l el yel gel Guda A

sH2lusl qur

BUHR vl
\ YA
[Gig,
s

fm i i

< | 5132081 duR
&

< Yot

o<i""""".—- [E‘l_g,: .
|| e IR 0L

S - 9—§l¢l$

2usld 12.13 Twr S8l
6L [l 25012+ SR8 Uy

UL

4 8, wuR WA AL 2qadflse widou

el s1HSRUEIME wAl sul yaer wRvedl s

2601 WU acls saell 3 dloy uBusl H2sia

sl AS wsiy V.

12.9 51615 A uHs (SLRIgels)
Y4550 (Qualitative Analysis of
Organic Compounds)

s [Fs AL 5100 2 SLOQ% A drell Sl

S 9. 2l GUAA dHl 2UEAYA, US2N%, A,

Sellog 2 S8R drell el €1 uF B,

12.9.1 51014 27 §USQ% dra-dl uw (Detection
of Carbon and Hydrogen)
s16l, oA SlOA%A dradl uw W2 AU

S14R (I1) 2U5AL08 A O1RM, ScUML vd 8., A1 HI

Wl slold, siold gARNSML (% Yl Fudal

welld gy orid 8) 2ud @ welul (3

Mo siur ucden dledil oirlld ) 3uid: Wi 8.

C+2Cu0—22Cu +CO,
2H + CuO —2— Cu + H,0
CO, +Ca(OH), — CaCO;5 4 +H,0

5H,0 + CuSO, — CuSO, -5H,0
SED alesil
12.9.2 214, drallll UM (Detection of Other Elements)

s[5 ALl el S, Ues?, Sl
A 516 drell-dl un A 59 (Lassaigne's
test) g1t 530 2514 B, ALyl AN Hig 0ie (ot
21l 2L drdl AsAAISs WMl via-la @Funl
Uiz WA O, i 12 salddl wBuipl wu 8.

Na + C + N —2 5 NaCN

2Na+S —A 5 Na,8

Na + X —A 5 NaX (X = Cl, Br »aal I)

C, N, S 2 X stol[s Ayl €lu 8, 0Rux
Woladgl uadl weldd Fild wel Wl Gsadl
AURBUHAL HALSS, ASIOS i SelSs a wellul
LAl S11 B, AL Fsdd ARuH Ylora s 58 8.
(A) us2or =2l s\l :

ARy, Yda s 2nad (1) ucde-dl wd
BsLAAIML 21d B, HAdL gl Aig AesYRs RS a3
WRRS ol 2ud O,
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ol YRUA og 29L %l HAL dl o WS draarl gl
YU B, ARUH WSS AuaH 2w (1T) A2 WA
uBul 530 ARuHEsH wAAE(IT) orid 8. Alg
AesyRs ARl AR 2RH sl Jedls 2uan(IT),
(DA 2AERBAA WA 8, % AR sM
AluAs2(11) At wlEar wisl 2ia (111)
SspaAlE (1) (3R3A WUAUSS) 6i-ld © F-iL 391
wRlu- og G 8.

6CN~ + Fe?* —> [Fe(CN) ]+

3[Fe(CN)g]*~+4Fe3* xH20 | Fe,[Fe(CN)¢], - xH,0
wan og

(B) uesr ui-l 500 :

(a) ARUM Wi s 2ARERs 2R @}
ARRs A4 ddl A AR G
1A 9, A AS ASISAL S0 vAgY ¥
dl d Aesl @il yad 8.

S + Pb%* — PbS
s

(b) ARux loras Frosusl ARux AHAUALE
A wBal sl o ool @0 1A dl d
Aesl 13l yud 9.
S2+[Fe(CN)sNOJ*~— [Fe(CN)sNOS]*+

el

slFs AUl B AR HA WS bin
dralrfl 613l €l dl ARUH Ylorer Fasiai 0RuxH
AlAUA2 o B, F 2 (11)ucS2 A8 O1RH Sl
AL FAl cld WL Gl Wd B, Hsd AAAUGS
L] SRe1HL YR og 3L oidl el

Na+C+N+ S — NaSCN

Fe3™ + SCN~ — [Fe(SCN)J>*

FIEERU CICTCRELT]

ol ALY ot eMuie AU uHEL ay
deldi 29 dl HRIAEAS AUALDS 2 AeSIOMHL
Raed wd 9. i 20l Wdidl 0 02240
U 69,

NaSCN + 2Na — NaCN + Na,S
(C) - we-ll sl :

ARuH Ylotad sl AUsRs 2R a?
VRARS Sl 2 9. ARolle ddl Rear g2

GRAUHL 20d B, 2l eAFHALA AHURUH SISJRUH M
gl Ase wAsu sAlRAAl e, AHHun
SLOJSASML ueugien Yl viasiy oMl ¢l
A WHIFHUH SISSUSMHL Hgled o AHady
AR @13l yud 8.

X~ +Agt > AgX

odl, X dlore drel — Cl, Br tadl I suld 8.

oAl AU ALO2I% L AU HESR el YRl SR
S dl ARUH ot Fssdd wan g wsRs
RS WA Gsami »ud O, Pl ARYM Ylaran
Frosdal 28al ARUH AUAISS 2 ABUH As1S4L
[Reed A, AR dl 2 siadl el el Rear
Aldgedl sANHL 215u8 el 52 8.

(D) sizgu W2+l sA014 :

A 2R AASAL (AR WAs068) A8
ARM Sl ALyl el FRERAUL SRF2HL HU[HAIUA
A 9, 2l gasd USRS RS A Gsaal 2ud
8 QlRelle dui AHUHUM Hded2 GHAML 2d ©.
L MU Hadl el 3@ 2yl dlow wn4ay
sl €1l yad 8.

Na,PO, + 3HNO; —> H;PO, + 3NaNO,

H,PO, + 12(NH,),M00, + 21HNO, —>

AHIRUH Hi[aod2
(NH,);PO, - 12MoOj + 2INH,NO; + 12H,0
B DL

sReIMIA6e

12.10 2aleds (HIoleHS) YUSSIBL
(Quantitative Analysis)

sl(Ms AlgAAHl el drdldl 2519 WHLelHdlL
Yun {13 caldal Rigidid 20HRd ugliiiel seuui
w1d B,

12.10.1 5160 2 €18)% (Carbon and
Hydmgen)

160 A GOt WU Bls o WEL gL 530
Asd B, d MRS slelFLs Ayl AlssA w2l SR
(I1) Hisuds A ay AUyl sl suaami

e

2 B, Fell AuL%AHL L 5161 2SS 25

Y

S0l s ALSS 2wl AURBAA WA ),
C,H, +(x+y/4) 0, = x CO,+ (y/2) Hy0
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wWleAu-l sRietaul ¥l

g Uil \

v

UL

CuO U

M CaCl,

KOH-+{ alal

2usld 12,14 5004 213 @St W, siellRs Aoyl ilsudanel oiddl wel 2 siold gEisudE
s Y25l Aollul eRal Foa H@ud sdinds wd WRBud ddRussl dinani 2ud 8.

Beut gl wieill g2 2AnsLal HI2 Beut Udi
Ay, (st 206l at sl Y s+l Aol il
Foa d@un sdrds odl e 9, dxidl v
5L 20d 8. 2L A1 A3l oflw Y-l Aol
Als RRHY eSS Rl €l 8, FHL s16id
SlsAUSS W 8 (dugle 12.14). Slan seluds
2 UL LOASAGSL L0l Ul ARl s
e vl 244 stole Sl sAS$HL 2L el asiy
8. Bl LI sl6i A SO 251912 WAL ARl
ASLUL S,

A slolls AdloAd e0 m g, otz well A
stol SEISALSS] 80 s my g A my g G o),

. 12xmy x100
sl0iAe 251dR UHIRL = )

é\ y o = _an'llX]OO
G 2slaR Wl = —r—

S 12.20

0.246 g s161[+t5 At Ayel eenel 0.198 g 516l
JALSRASS 2 0.1014 g Wl Gaut ad B, dl
Aoyl Wl s1oi 2 Sl 251aR Wl
AL,
G3q:

12x0.198 x100
44 x0.246

2195 %

stolris] 2511wl

2x0.1014 %100

éléﬂ%"‘lj, esldlz MHIBL = T8 0.246

= 458 %

12.10.2 -uS21% (Nitrogen)

Al M Weell 6 uglazdl meldl © :

(i) %M ygld (Dumas Method)

(i) %esied ugld (Kjeldahl's Method)

(i) s ugla @ wsomysd sells el
slole SAISRMSAL i@l siux (1) AL5A88
WA dRH sl UG Ay Hsd AU B A
A8 WA sold QAisASS wA uel uel G
qd B,

C,HN, +(2x +y/2) CuO —

x CO, +y/2 H)O + /2 N, + (2x + y/2) Cu

VAL ot Al AUH21% L AU, A S
[Resart s2a e Gt adal iy, (sl oy dislil
AR uel wAR sABL wd B, 2 LAd HadL Ay
B ey W2RMY SlSsu0s U sl sl
A B, Fell siold JARUSS Ay dul DS oy B,
AU Ay 20t AL GUAL GLALAL ML S
w1d & (2usl 12.15).

w3l 3, siolis Ay e = m g

sl 4dal AU Ayl s& = V, mL

RS, dwmt = T,K
PV, %273

STP 3 AUS2% Ay ¢ = 60T,

(MRl 3 2 e V mL 8.)

i, p; A Vi ddsH A2 Ayl esRl
e 58 8. py ¥ OISl AUSY A 5 AL AL
€l dsd Hew sald 8. ¥ dldiarelHdl souRiel [ 9.
Pl Het L ol Hadl wsiy 8.

pp = Adiduid soul — dludi

STP 2 22400 mLN,4 e 28 g 6.



S1lHs Qs — Jedls WAl Rigidl 219 wglail

CuO + siolFs A=

<L CuO il

1
1
1

&‘&‘5.‘:
&

"s"ﬁ:
%55 %
6 b, B8
L)

nss‘aﬁ
5 bgFs

(L

EIREA)

Y

Rsesad wadl

365

— Uzl

Wyl Afla

Aldgisle:

2usld 12.15 @0 wsld. 516l A CO,ll Slorlil SuR (I1) 2AsA6S WA SRYU sl UYL iy
Gourt i 8. iy Braigd DRy $1ddsussnl sds U Asat i »ud 8, %4l COo,
Ay WS AU B A UG AYd s WUAML Ud B,

- . 28xV
STP 3 V mLNy &0 = == g
- . 28x V x100
AUOZI% AL 2511 UHIBL = —5om——

sl 12.21

Aldglor A el @ uglinl 0.3 g
S16155 Ao 300 K dludia 244 715 mm goldl
50 mL AUS2lret Al U 8. AAFAHL AS2loyeAef
251 uMIBL Al (300 K diuHid seludigl

= 15 mm)

Biq :
300 K diudid < 715 mm e6lldl sl 53¢l
AUS% Ay e 50 mL 8.

s go@ = 715 — 15 = 700 mm
: 273 X700 X 50
STP 2 AUSA% A 58 = =os=—en—
= 41.9 mL
STP 21 22400 mLN,7 e = 28 g

28x41.9

STP 2 41.9 l'l‘lLNz‘l g = 53900 g

28x41.9x100
22400x% 0.3

17.46 %

AS2AA, 25U WML =

(ii) Fessa ugld : 2 uglnl AUdAosd
siollfs AdwA Al AesyRs 2R wa 213
Al 2d 9. dul AdHAHL edl Sl
MUY AcE2Hl Fa1 B (2ugld 12.16). 20 iR
Fuae ABAH SLOSRASSAL A, WL We 2™
KRAMl 2d B, Ul G~ udi MU dyq
wRld AesyRs >R ay ozl WAl
A B, el quAAl AesYRs RS
UHIBAL MR Gt wdal AHRAL ayd W
ARML AU B, L WS VHUAUL AL AN olle YUl
Wl @ ousl eal wesyRs ARSAL A

WHIRID esell a3 wquiund 3 Rl wud 8.
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sielFs Ao
+3is H,80, |
+ CuSO, 1
Feilsd
SAIRS
L/ \k /4

JUFUAA (Fesledd sARSUL AU 59,)

UL

™

Felsd 2u el
Fioly-
QUFUA olle Feslsd

salRsHi Wedl ueld +
NaOH

tugﬂ uw—*

TR u&u
el s

L/

Feiled Mg

sgld 12.16 Fesisd ugld. USAYYsd Ayl Aig H,S0, WA W sl 2Fun uge Ha 8,
ge{l A NaOH-{l UZul sl wHUHal Ay Hsd w8, AU ayd wulid AR

g5 seHl ANl 2id O,
RS A3pAnl elle weL 2 UBUA vid ousl
el iRl YLl dslad vl AHIRUL
WEd widl §ARSE uHEL MRAdL 1A B

siollfs AL + H,SO, —> (NH,),SO,
__2NaOH , Na,SO, + 2NH; + 2H,0

2NH, + H,S0, — (NH,),SO,

QR 3, solFs A el = m g

M HaRéa HySO,1 u3uddi dlig

st = V mL
ARl HySO L sl quridal,
M HlelRawn NaOH+ s¢ = V, mL

M HletRlaion Vy mL NaOH = M HletRelauou

v,
= mLH,S0,

M HaRam qual [@esit H2504 L s¢

Y

[,
M AeiRdaw [V—y') mL H,S0, =

z\.>|<

[V )
2V —TIJ mL NH, < slasl

1000 mL 1M NH; st48l 17 g NH; Aadl
14 g N 8ud 8,

V, . .
g Z(V —T'J mL M R NH, o gla =

14 x M X Z(V —lil-)
1000

g N
UGl 251 UHIRL =
Vi
I4)<M>(2(V—T) 10
X
1000
1.4 XM X Z(V - l;’-)

100
m

m
AUHZAHE, AAAYS A dadil Wl Ad2lowe

(elcd., YIRIA) HUAdL wdglo-ysd Aqdlg-l
Feled gl dy wsdl el 51201 5 20 WRRAMIM
2L Al AR AN AeSeHi URalld 531 sl gl

U 12.22

Ad2gAl URHuAAl Fessa uglani 0.5 g
Adliel lsadl a0 @y 10 mL 1M
H,SO, 4 deeflsaal 52 8, dl Addly-ul el
UG 251eAR L 2kl

G4 :

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

1000 mL 1 M 2AHUH4L 14 g U2l 41d 8.
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s 14 %2 -
. 20 mL 1M 29 = 10000 g Ul
yd 6,
AOAAAA 25l WL = 14x20%100
LY HHEL = —T500% 05
= 56 %

12.10.3 SAI% drdl (Halogens)

3RuA ugla : s0lfis Aol Flad e
3Ry Aol adq Riear Audgedl gl iamid
ASRs RS WA aglul AU KAl wd B
(pugla 12.17).

-
dla 534l HvlaRl
vl
§
2
2cm
g HNO, l
PRIEPR L] "@ L

2igla 12.17 3Rux wglt. ddlrysd sweilis
AU [ear el il
Qi AdRs 2R w21y
sl 2 8,

51618 AU AL 51007 2L SO HeisH
stold QlsUSS 2d welldi AFRRA Wi B,
U delly wq3u Riedz Sl (AgX) 3uide

Wi 8, oA oudll, IS, wvs KMl A B, sleul

- .

A a%et sl 2ud 8.
wRl %, stelFs ueldd e = m g
odl AgX+i el = m, g
1 e AgX 1 Hld X 4ud 8.
m, g AgX Hi gdlwi e =
X wnedluen x m; g
AgX-i 2edlucu

367

dello 25AR uHeL =
X uHedluen x m; x 100

AgX-l 2edluen X m

sudl 1223

gelogrl uRHuA Hiell 3Ry uglani 0.15 g
s16lFs AAw 0.12 g AgBr 2U0 8, dl Adlog-i
Wl lBFAd 25 WML kL.

B3a :
AgBr 2uedluen = 108 + 80
= 188 g mol™!
188 g AgBr 80 g ¢l 4ud 8.
0.12 g AgBr ————= g olft 41 B
GBI 25l wHeL = %
= 34.04 %

12.10.4 A¢S2 (Sulphur)

si0is Ayl Ml weud 3RuA ol
A ARUH UASAGS Al YHRAUA USR5 AR
AL A1RM SAUHL 2 B, el AABAHL Wl UeS
AsyRs AR ARRAL Wi B, dd aRuw
SARISSAL Bl ay W el B 53 dRun
ACE2 WU vafUd 531 AsA D, L viadyA dueil,
S, 2oy 530 awe sl wud 8, ellRud ucgeHll
UL VUMY ACS 251 L el usH ©.

w3l 3, sl ueldd e = m g

oirtdl ARUW ASed 80 = m; g

1 e BaSO, = 233 g BaSO, = 32 g AR

32 ~ =
m, g BaSO, % g UGS YA €9,

32xmy X100

AL 25AR UHIBL = 53—

sdl 1224

AesL WRMIUAYL 0.157 g siellvis ueted 0.4813 g
ORun Uz AW B, dl AdFHL Wl Aes
25l WHISL Fee el ?
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Bia
BaSO, 2edluent = 137 + 32 + 64
=233 g
233 g BaSO, 32 g U5 Hud 8.
" 04813 g BasO, 2222 g aesa wd B,
- 32x0.4813x100
UG esldR WL = M 0157
= 42.10 %

12.10.5 %1254 (Phosphorus)

S0l s AL B e ruamid usRs
RS A o1 sl dui Wl s8R SRSIRS
UL AR Wi 9. Bl AHHAL A
WMy Hldede GUHIA dd PlHun sRepIRe2
(NH,);PO, - 12M00O; 243U aéfid s3I usiy 9.
ey [Aseuzd siRsllRs il oAl RMaw
Gudld MgNH, PO, 43U 2tasiy Aadl usi 8, ¥
gerl Sl Mg,P,0, Ui 4 .

QL 3, sielAs A% e = m g

IFUH sRMIRs3ed e = m, g

(NH,),PO, - 12M0O; »uedluca = 1877 g

31 my X100

FIRFAL 25lAR WML = TR %

e

A glReRU| uRMNA Mg,P,0, @3zd sl
),

62 x 1y X100
— 0,

SIRGWU sk UHIBL = 222 XM

0

wul MgyP,0,1 »udluen 222 u, swils
AU £ m g, WEAA 2id eiidl Mg,P,0,1 e9
m; g, ATl WAl 6 e UYL e 62.
12.10.6 2[Zu% (Oxygen)

stolFs Adl-AHl UEU%AAL 251 Wl
ARldIl g4 251(100)Mid]l wed dreldl 251d1R
WHLRLAL AU olle sl 530 wsiy 8. AUSAg-A
Aqg uRaud <03 ealddl Ad A0 asu § -

UL

st0lLs Aol M e WSl Ayl
ualgHl M 53 [Aeen 53 Asid 9. 20U AldxiL
Baut udal Ay B 5d dd s (Coke) urdll
AR salel ol o B sl WAL u
FUIAR WA B, ARole UL Ay s 2R3 1R
L2588 (1,05)Hiell UAIR s2cmi 20d 8, Fol 5100
HAlSALSS sl6lr QAISASHT AURBAA WA & 24
AR YRl Geuet A1y 6,

Aot 2R, 0, + B Ay -lu
2c + 0, —BBE , 2c0]x5 (A)
1,05 + 5CO0 —> I, + 5C0,]x2 (B)

wlsw (A) A (B) s 5 A 2 A3
apsraell Als8L (A)HL Gt dddl COL HAHBL v
A58 (B)HL quudd CO-L wuueL A iy 8, %ol
Aulouidl Gaurt wdal WAL e35 Hladl ol
dld CO, Ui &l 2N A 32 A I[Eu% Gt
Al 88 AM slolA gLsALSS HA B,

qRl 3,

A3udHl dlAal sielMs Adloed e = m g

Geut adal slold AN e = m; g

88 M slolA JUISASS = 32 AH 2AZA%

’%mel

my g Soitl QAU —

g 0, 41d 8.

32xmy X100

88X M 0

ilAFAL 25l uHLL =

USA% A, 251U YN Gu~t 2dal AL
wHiel ul vl el asd 8.

gladl Andl sl AUl \8AL drdle
YR aAfdad walBls w2l (automatic
experimental techniques) Heeall A\l Y& 2l
Al el 53 asid O, A%AHL Al slolH, eldgion-
A ASZY URMIUA CHN drd [Asdus (CHN
elemental analyser) d313 22{ldL A4 5140 2419
8. UL AHAUL ueldel oty % oL el (1-3 mg)
%32 U3 B dul d Woel o 9L AHUHL credlrll WHBLe
yey eld 8. 2 uglaiel Glarami 2l 21 Ys-
el Gursl .
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AR

2L AEHHL USL AAALS oAl 518 2L SAFLs AL 610l 2 WRABUIHSAL
2Aoi] J2atls widirl Rigidl aflvai. siolffis Aol weidlors oitidl uslad sy A5 Aseu-l
AuoAdl AsA B, Fril SREL sl sp, sp? A sp Asd sasl vAdl A3 B, slol-l 2w sa8l
Vs B, Sl A S UL Al A B, U Aseurl U Pa-l AAQsasld
BL51R, Selldrdl AUAlY SR A il Iv{lu w52 WAl s B, sl sp3 Asd sas
sLoglot uuigLl 1 s sas Al AL AT siolr-510i © ol oiud B, 6 AL slolnill 2Aigd
p sasl oyl Al gl WS () oid oiud 8. silis Al gel gel siuely Yol
g1 saldl asu 8. siellis Aol BruRselu sikize 1 (wedge) 14 32 (dash) il
gt saldl sy B,

siellRs AdloriAl Al el Buralle A48l 2aal dusl sigia 2 aollsd 53 asiy 8.
Buella a4g [@RAre Ad Agddl U, A uHIRPIHAL A4S 8, ¥ Adlr-diAl ollfds 2t
AU el sald 8. sllHs AdsHl s TUPAC (International Union of Pure and
Applied Chemistry) gl 1551 23al FaMlA 203 52040 209 €, TUPAC UHSRAHL «UH 2
6lHI8L AL ASAGMA]L AlAsA 6B Avilil Hee UG D,

siellfs WG Bulal Bl oare, asidlers ot [@Quisd, gudl 4R uBus,
Sas2A [ A dal Bl uRRARRN w2 2R i B, 2w sielRs wBaln
oiafAuig dan olfule wu 8. AsAdlrsoitd [Quis [Quu [Qeuwr 214 anfQeuy- Ad wu
8. [RuHAcu-el seitdaraq 2adl s Geurt a1y 8, % WHeus-l waBues waadl
a3 HsdHAs Gt wd O, [Aun [Rouwt gl adl siils UBuME Sdsgidd et SR
SRl dal $AsidAl lsiz sz $As AN uBus ewal A B, WS, uNieA,
SA52IARS 24 AARYIHUA AU Sl6l-5100 2l 20 URHRRAAIML Yllidl Gt 52
ugegw UG Ud B, Ul sl6ld URHIY AL WU URHIRPAL 9L A A, SASPIA Addlelo
Wl ol nu 8.

s1ils wBARAL Wu wsi - [Qeuq, oella, R 214 yald-aa wBasil 8.

AS uRL siells Adloyeted oiHRY MRl W2 de UGl RIS 2 FRUMS YUK
sl wd 8, udlseirl QR uglavdl Fdl 3 Geduidn, Fried 2 [Rouofly Faded Adog-i
s vAdl 9y olllds AREMIAL dslad U HERA B, Adl-lil Hellsml, uvl 2 Ydlsrel
W2 SM2AWE A5 veld Gualdll uglt 8. A 6 i adllsd sl 2ud B : AN A1
[Aadze si2usl. >N s1H2S] ABNNs U Bl gesidl Bt BN U 20HRd
8. [Adal s L Fiseidl gest RAR sal i oufauin sal a2l Add [Adel Wi 8, Al
Ug WIUHL HAL olle Al €192 WAl dradll UeL M2 dsf RIS YUSSWL UL A B,
AS2N% A, U, SAlF A S8 drelledl Wu AAUS SAE gl Ay D, siold 2 sl
drdld WRMUA A2l s stold GEiRNSE A wellil 3uidRd sAR Rami wd 8.
AGA%AL URMUA YL 2Edl FRI8E gl giRl, gl uBHuA SRaA ugl awy,
A A SRHWL URMUA Al 2453 uesyRs RS nA s18IRs AR 2RI AA
sAA sl 2 V. ARG 25l WMl uRMuA g 250 (100)4iel 24 1R drelel
2511 YHIBLAL AU olle sl 530 wsd B,
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UL

Y

121 13 ealdal Adoridl UASs sl 59 AW vl Hyd B 7
CH,=C=0, CH,CH=CH,, (CH;),CO, CH,=CHCN, CH,
122 -0A saldal 2« 04l 6 4 7 it saldl :
CH, CH,,, CH,Cl, CH,=C=CH,, CH,NO,, HCONHCH,
123 ojH3ull ol vl : dAUSA 2esigla, 2 3-gufaudaoyedid,  ded-4-vii
124 13 suldal Ayl TUPAC Ud avil :

(a) /\/@ (b) \/I\/ (c)
CN

(d) (e) Q (f) CLCHCH,OH

125 A ealdar U8l s A sielfis AdL W2 TUPAC ugld door 0y © ?
(a) 22-suMadai-ed 2Adl 2-guHaSaue
(b) 24,7-2uaSaiise A”AL 2,5, 7-21 M Sauiisexd
(c) 2-sdlRI-4-Haldduee AUl 4-5c10-2-PulSai-2n
(d) oye-3-2Ad-1-2ild 2L 642-4-21d~1-21Sx
126 ~{l3A weudal Adlorel agpitd 53 ucls{l wual Sefldl uun i wedl Yoll €RL :
(a) HCOOH  (b) CH,COCH,  (c) H-CH=CH,
127 A ealdal Al W2 Aufd 2 of8v el Aol €121 A A dul S Buwlla
AYS €l dl de il
(a) 224-2aBaSaue
(b) 2-e1SE-1,2, 330021 s1ellFu @ s AR
(c) Ssd-sime
128 ~{ld ealdal Al Buella ayga diavil

(a) : HO (b) :H (c)

0" OCH,CHoN(CoHg)s CH=CHNO,
129 O,NCH,CH,0~ »tadl CH;CH,0~ sl sl ay 2l & ? s w2 ?
1210 m-yeuel e cAddal Hesid A4Sl Al W2 APl eldl dd ad & 7 Aeadl,
12.11 2 ealdal Al died olH1Bl €1R), duidl $dsgid @idA asdlR a3 saldl
(a) CHOH (b) CHNO, (c) CH,CH=CHCHO (d) CHCHO
(e) C(H~CH, (f) CH,CH=CHCH,
1212 $Asgi xR0 WBUs A il uBus 2ed 9 7 Gelgal AR Al
1213 1A caidar willsaedui wlel x1a qeidal uBusA Il wBas waar Sdsgid
A0 UBUs dld 2avl eididl
(a) CH;COOH + HO- — CH,COO~ + H,0
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12.14

12.15

12.16

12.17

12.18

12.19

12.20

(b) CH,COCH; + CN —> (CH,),C(CN)(OH)

(c) CHy + CHRCO —> CH,COCH,

{3 euldel Bl dil 2 Asuul vew sdl S ddl uBudmi adllsd s
(a) CHyCH,Br + HS = CH,CH,SH + Br~

(b) (CH,),C = CH, + HCl = (CH,),CIC — CH,

(¢) CH,CH,Br + HO- = CH, = CH, + H,0 + Br-

(d) (CHy),C — CH,0H + HBr — (CH,),CBrCH,CH,CH; + H,0

{12 ealdal ofmReledl Al Al a2l g Aot B 7 dvil oiwRely wHAEL B 3
ollfifas uumesl & & Anied oiel © 7

(a)\)ok/ /\i
D, H D

0 Nome’  Neme’
H/ \D H/ \H
(C) *OH OH

H— C—OH H—J:*—OH

(A euledl Hogoldl olddl vig W2 SAsA AUUARA dsdlR 9 ealdl dul UAs
Aoy vaal Ruwufenydl wflsd 3 addl wBues waadi isdayas,
solldel 3 siol-ian adly vl

(a) CH,O - OCH, - CH,0 + OCH,

(b) >=0 + OH—> >=O0 + H,0

(c)/l\ —> )+\ + Br
Br

E
(c)@+E+—>©/
+

U5 A A SASZURS AR KA AR 2. 56 SASZIA [ xR, A

galddl slelilBulds 2Rl ARRsAAL ARl s34 unoadl 43 8 ?
(a) CLLCCOOH > CL,CHCOOH > CICH,COOH

(b) CH;CH,COOH > (CH;),CHCOOH > (CH;),C - COOH

(A eulddl ugliziial Rigidld 5215 Gelgl 2l gsui qaldl :
(a) wlEsA  (b) e (c) saRus]

% 6 Ayl gleudl glas SHi Bt i disl wadllsel izl uglid asl 520,

Mg, <l ot Mg A q0 Mg 9l dslad el



372 UL

1221 Aud A4 Ruufstiq 244,

1222 51615 AL 3el AUSAA dretril WRMIMA WS+l (i) S wgl (i) Feisd ughisl
Rugidl a2l Gle WU S,

1223 51615 Aol 0l el U 27 SR8 drelirll URMUA Wizl vglaril Rigle-l 22l 3.

1224 Uy s2UslHL Rigidd auodl.

1225 del-i-l sl ARaH o Fsdal Riear Awsgedl 2106 W H2 AslRs AR
GHRAMHL 29 © ?

1226  ~SA%, A5 2An ol uRvd HI2 516 ueidied AURH Hig A2 Yoler 5ar 519 Aol

1227 4lAun ucge 2 s42-l (camphor) (siaidl Hadflsel Hie dod ugldd U il
1228 aua [FRedeq eddin s160s Ul doit Gesarifbigal -l diusi 2 w2 G5 ? axamdl.
1229 4 CCl A Riear -uge-l wd o3 sl AgCl-ll uge HaAfu HAL ? dHRL G-l

SRQI0L Ul
1230 sl ALl el stoll URMUA (1l Bt Adl slol JlsuSS Ay U

W2 WZRAY SOl glavdl AuAMl 2ud 8 ?
1231 Aes-ll uwt Wl ds AR Al M ARUH Wbora g 2RBs oi-iladl
W2 AsYRSs RAL GuAdL 4 sl HRARS RSAL Gudlol L H2 sl 2ud & 7

1232 25 516FS AL 69 % 160 24 4.8 % L%t 2 6l 2UEA%A D, 2L A1l
020 g-i dyel eert S Gt adi siold alsuSs 2w welldl eafl dRd) 3

1233 0.50 g seils ueldd Fessa uglel uRMun sl Gt adi AUl Ay 50 mL
0.5 MH,SO,, i 2llMelMl 21124l ¢dl, olls] 8el Rl deells@ 12 60 mL 0.5 M AlRuy
SOl 32 udl, dl AUl A2 25l wHeL 2kl

1234 $dlRA%5d 0.3780 g slelAs Adlw 3RUA ugld A 0.5740 g Ricar scluss 2l
8. AABHL €l Wl sellld 25t waL aell.

1235 3Ruu uglt gl uesel URMUA e 0.468 g sweilRs ueldnidl 0.668 g ARuM
AT2 U Ul dl 2UUEL AAGAUL AeS 2514 YR ALK,

1236 CH,=CH—CH,~CH,~C=CH 4%l C,—C; oluml {lad- sl Asd sasidl 5§ s
Asoudel © ?
(@) sp —sp?> (b) sp—sp® (b) sp> —sp® (b) sp® — sp?

1237 selfis Aol Aol uan w2+l 508 el Geaut adi wRiaq og o1 A
Usl sl sRA €l B 7
(a) Na,[Fe(CN)¢] (b) Fe,[Fe(CN)¢l4 (c) Fe,[Fe(CN),] (d) Fe;[Fe(CN)gl4

1238 (AL U4l 5 sioilberun ay 2l & ?

(a) (CH),C+CH, (b) (CH),C (c) CH,CH,CH, (d) CH,CHCH,CH,
1239 sl uetd-dl uav, 4glsml 2 vl Wl udidd 214 s ugl 2ed...
(a) wRBsRa (b)) et (c) Gewad  (d) s1H2usl
1240 CH;CH,I + KOH(aq) — CH;CH,OH + KI uB3uia <3 ealdar 460 Qi aollyd 530

asiy 9 7
(a) ddsgid w0l (@ (b) Fwsi-Rwell [Rauq  (c) [Qduq  (d) dwela



WsH 13

&153151044 (Hydrocarbons)

Sl :

L BEHAL AU Ul ...

[UPAC 538l ugld 3xe
g1ogistolenl A oeudl usell.
vilesed, ilesld, lesidl
x2Sl 2au s3] wsAL A
ddel oiiRel vl sl
SLodLstolrrl oidtae Wil @Ry
uglazil (A sllwall.

alllds 2l 0B AL
WL Wik, UESlA, wiesiSH
wd BAARS s1dQstold aA-L
dle UMD ASAL

Sl [Afay Aq3ulA elF]l asw
ud dHdl QAL dslad A
Al

gLogLslolnadl Qedzild a3+l
st dan By GualBidi-l
Al a9 wsal.

ddsei-la BuilalBdar 21812
AUMA 2esld 2 2515
Adlelldl dorelle {luy oirdie
AUl 530 Asl,

ol[te oltuel aeldl asal,
AARsdl AHondl wsA 2
Sesgld vi00(l [ERauq uEui-l
Balalf aim sl

s [Qulud ol aayul
ey Adi-l i HEAs
AU/ 2 530 sl
SRyUdl v [Amgdl il
llwail.

S1gistoin Gloi-il yra Ald 8.

@dgisiold Aot Wd W B, Fell w2 HIoL sl A €SIl
Aol M A D, 2Rl ABel DadHi sLdsiel Wl
M5l Mod 8. dil LPG 21 CNG %l @ aoelell uRRd s,
FL §4RL 13 Gualowi Aaiii 209 8. LPG wldlsd AARMA cuyy
(Liquified Petroleum Gas) 2§ 34 8, %412 CNG Asld geadl
Ay (Compressed Natural Gas) &§ 34 8. laui oflwl 2l 2ot
LNG (Liquified Natural Gas) Walglgd gedl aiy 32 yaled ©.
AL uRL $HRL B, ¥ gerdl Ayl darglseiel wind a9, dgleuy
yeelldl Wil {12l wal 8, e [Aowolld [Mied s2qdL U2l
Qe daul 30 W wy 8. S1adA sl [Qdes [Haiewel
(destructive distillation) Wit A 8. gecdl Ay, dadl s
Wlell U Guadl duidl HA 8. ASRd Rl Ay
AR geadl ay s O, LPGHL Gudlol adg, d4a1 ddly a8,
% el g UgNRL SR Ay B, Il GualoL ueL ade Suel
a3 iy & weL d-ell dlgs uensl ey 8, ddAléd (Automobile)
QL §48L W2 U2ld, dovd dal CNG #33) onl 8. U 2
CNGel 2letdl cltelell ugrn 2 e 8. 2 ot SRl s isiell
Fae S 8, % Gl Ald 8. siddsielddl Gualor Wikl
Ril-, dilEaiulRe a9z dldHAl Geauledl wid 8. Gl
21140l HAAdL SLdistell Gualol ol glas dld dal Bl
U5 A AL Glleddi WS yeld a3 sl wd 9.
2H AR dHRL AFEL DAl adiselidd Hew W Ad Wi
A5l 8l U AsHUL i eldsiol AL ay lluail,

13.1 adlls2@ (Classification)

g1odlsiold @A wsRAl i B, Al el sielr-siel-
oAl USRAL WD dld Hudcd o2l i adlRe sami
el 8 ¢ (i) At (i) 2Rigut (i) AWARs eudsioir. Agu
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SLOASIelAML slelr-s10lr AA sl6l-g1651 5ol
QU B, % gel-el sl uHREl Assllon WA
wsetoltell AU AWM Yudl oirlld dl dd ek
58 80, % dil 2sH 12301 dllval oL ol ds % slelH
WRHIYAL 68 el 3 qdy oirild dl de A3y e
(UusABIS) 58 O, i &1SstolAHl si6i--
51007 olgeltl Fl 3 [oit, Bioit wudl oint oitl e
U 8. AUARS e1dsiol ABU Aol 25 @R
wsi2 B, dil sole-{l aqllosdl dal el wsa
AU sl AAHD Av]L Al AQ2AAL 6id USIR-AL
(R vl 2inl oY gual) s 218y Hidd oiridl
251 691, el HIE otellddl HI2 dil oY a3 2ulus
(eldvildRell) dul uHIRRAL "2 wlR2sl el
Guyudl 3 Asl Ol e, eSS A WAARS
LSl W2 @Bl ¥ uel ol sy 9.
13.2 uest AU (Alkanes)

UG U B d HHoL vileh AdLel sioi-
slel dsaoit HAAdL A Ysd Yualdion
sLdlstolnt A<l 8. Bae (CH,) 21 YRR duy
wod 9. A s Ay 8, ¥ slaAsdl v du e
@MUl (marshy places) Holl »ud €. % dX (Fd--l
s Gl WM [ sl UMY gL
530, 1o MRl 2as Aval Add Addd
oflo stolrs{l Aqdlorsdll AL dl dud g wd
afl ? dul C,H, 213 Wit adl. vt gldlsiolat 3 ¥+
ARy Yot CHg 8 d Sad séald 8. M dd
CH,ml s sldglyt uRuigyd [QRaud —CHy aye
gL 531 C,H, Aadll a5l 69l AL WHIEL dH Lol
Brauda a4 gL [Reuflid s34 24 S2dls e+
oiticfl 251 @91 21 Fd Hadi 84l CyHg, C4H, g,

Q33 ¢4l
Hei [Qeuq i
H—{J—H = )H-#-({Z—H
H HH
2§l e1dstold A WRRARIHE MY §lu
8, 510 5 o GRS, AS» A 2y WFuS W 58
Ul sdl el del A2AdHL d2did qARA (AR
26gl : Purum - 4\, affinis - (Gawella) sdaid ed.
9 dil 2GS uRaAR waal aredl Aell i

g —CH ad s ual

RO

ot (A% A 53 wsl 1 7 Uk WA Yot
CHy \p 8, 4l n s uigildl vl du
2n + 2 @6l wgdl v sald 8. g R
(HeA 24101 oitRiA dle 530 sl 9L ? VSEPR Rigid
(s 4) yool RaAq oo AHasasly s 8,
% olguudelld (multiplanar) £, FHi 5161 UM, Jrgul
A AR IO URHIBHL AHALSASHL AR VRl
U ollsaldal €l 8. L W8l sl H-C-H siusiel
109.5°U €l 8.

“3~\\\{E;“3

2usla 13.1 Bdasd oitre

Hichr AULTAHL AHAPEAS AL Asofln we
Al 28 89, ¥4l C—C 2+ C—H oiteous 154 pm
w4 112 pm €14 8 (35U 12). di 210U6 2lvil Ysuu
8l 3 C-C w4 CH o ol M2 siold syl
spP Asd s8s dUl elddlret uAl 1s sasle
AL (ol vl uR) Al waEl Wy 9,

13.2.1 ~UHSW 24 AHU25dAl (Nomenclature and
Isomerism )

ddl 254 1240 sielFs Adg-leL el gel adlinl
AUMSL 0L e 53 25U L BT A8
A AHHsAA Fedls dY GeleRall glrl [N A
ASIY B, ALY AN SUUL Al 2Ude 9. wan
AR AL e, S8 el YUAHL HIoL 218 % 6{H10L
el HOL €9, U GRAAR led HUUHL 5 Sl
af 6{H1R80 Adl WA ©. Aldl AU C,H, il 6lIR80
avila, CH oMl AR slelt wmigil a0 guaiyi
padl wWlbid guaml 3 salen yoo 6 Ad Hadal
€l 8.

I H HHH

1l 2] 3l 4l
1ot

I
H HHH

oy (n-oye-t), (G5 273 K)



sLoglstel

I H H H
1l 2l 3l
H—(Ij - (|3 — C—H
H H_(I:_H H
H
2-Mandasiin (2udAleye-)
(6B, 261 K)

A CgHppHl 28l wi slolt Wil 214
oI SLEA RHIRAA F2ell dd oddl sl o ?
duild oitizell [I-VHL ealoal yool 2@ Jld dlsdl
sty 8.
111

)

m—o&:
m—o&:
av

:—o"'—:
E

4l
e
H

Ure (n-uree)
(6.Bi. 309 K)

E—O':

v
H H H H

1 2l sl 4l
1=b -5 %o
H H-C-HH H

I
H

2-Pandasye (2usAld-e-)
(G.[5. 301 K)
' i
H H-C—H H
d,
H-C - C — C-H
I I |
H H-C-H H
|
H

2,2-3Hatdaviu ([Ruid-2-)
(G.l6l. 282.5 K)

ORI T 24 TT AL edld Yol 41d 8, wal
dalleil Geserilig A - sl el yel 8. ddl
% Ad GuRRlL I TV 2 Vo 2uedly ol
Hd B, uel duildl Rl gl Yel 9. oiHRel 1
el T oyenl AHE25L 8, WU oH1Rel 111 IV 244
V Uedeiel AHH2SL 8. ddiil opatdiHl Al Hadl
dsldd duildl 6{HIRRIML %dl HAdL dsldd 519 8.
2] Azl oiaRely uME2S (structural isomers)
5€ 9. Ayl oiReL T 24 T A0 Yualaly] 6iHIReL

375

g1d 8. AR 6lRRL I, IV 2 V ulbid guiciai
OHIRRNL YA 9, UM, ddl oy AHHSL 3
Full ol Ml guaid 5129 el W 89, daila
givien AUE2SL (chain isomers) $8ald 8. ¥, di
AY 5 C,H,, vl CgHyp 2irisi 6 viA o2 guial
AHEesl A 6.

s adl 13.1

2l YA CeHyp,y w29 [Alde-t givial

AHE2SL @il dal dlldl JTUPAC <M gl auil.

B34 :

(i) CH; - CH, - CH, — CH, — CH, — CH,4
n-g53t

(i) CHy —CH — CH, — CH, — CH,

|
CH,

2-Madau e,
(i) CH; — CH, — (|3H — CH, - CH,

CH,
3-Madauren
(iv) CH; — CH - (|3H — CH,4

|
CH, CH,
2,3-s1afHaSasyest
CH,
|
(v) CH,; - c| — CH, — CH,
CH,

2,2-31aMaasyest

5160 AR, AL ANEEAL 21 Sl6lr URHIRLA]
AvUlel AR S0l MR walis (1°), Bdlus
(20), qdlas (3°) e aqeds (4°) sield uH, &
8. BAAul FH A ol U1 WA w1y 51 siolA
uHIR ANAAL A2l dal sielA 2adlL SAAHL ¥
25 slold UMY, A 2wy 25 siel UL, A LAl
B ddl sieidq wals sield s& 9. ildn 93 Wl
slol UMY, dRAUL WUls wsidAl U B, ¥ siol
URHIGL A A slold UMIRRAL A YA Sl d-
Rlus siold 52 8. gcdlus si6lq > siold Ul
AL dul (Rl vadl adgds sold wed AR sl
WRHIGL WA Hddl Sl B, g dH elri T4l
VAl 19, 20, 39 2d 40 sl0id uuiRdld o
252 7 % A GRAAR BUEheAL 6{HIREIL oiriladl 2l
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dl eeld Uslel uMH25L HAL. CgHy,rll Wi,
CH gl wta 245 CpoHy,rl UAldR HH2SL usd 8.

IR I, IV 241 VHL d¥ 2y 5 —CHy a¥e
oflon siolr AE AUACAL B, WAL 16l AR
Hedl @y @lidl Al —CH;, —C,H,, ~C3H,
Pl A4S HleslSa A seald B, 5180 5 dlld

RO

kel SO URHIBML (AU glRL Wi 530
sty B, viestSd ] AU WA CH, 4
(@54 12) 8.

Al UG AHOUG s 1240 AL AHsEAL
ALY Rl dle s [QRalid ekl Ausae
(Al S i add Wi wsl

58 13.2

G4 :

CsHyp 2uRdld Aotalon 2iestSa A4l [ARY An=esl-L oiwell avil dul [l sl gual W —OH
A Aslael oirdl vuestsiadl TUPAC U el

CiH,, a¥e-l siRel

sradl 2uedcia

(i) CH; — CH,— CH, — CH, — CH, —

CH; ~ CH, — CH, = CH, = CH, - OH
Yreri-1-2Ud

I
OH

Yeorl-2-2{1¢

(i) CH; — CH, — CH — CH, — CH,

CH; — CH, — CH — CH, — CH,

I
OH

Yeprl-3-241¢l

CH,
|
(iv) CHy — CH — CH, — CH, -

P
CH; — CH — CH, — CH, — OH
3-Frandasyed-1-vld

CH,4
I
(v) CH; - CH, - CH - CH,-

i
CH; — CH, — CH — CH, — OH
2-(Randaoyen-1-aid

T
(vi) CH, — (lz — CH, - CH,

I
OH

2-(Randaoyen-2-a1le

CH,
I
(vii) CH; — (I: ~ CH, -

CH,

e
CH, — (|: — CH,OH
CH,
2,2-8 B SaniuA-1-+4le

CH,
| I
(viii) CH; — CH — CH — CH;

CH, OH
| |
CH; — CH — CH - CH,

3-Frandasyed-2-»ld
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S5 13.1 32eus s1iRs Ayl UHSW

6{H12Q ¥ TUPAC UM

Ay

(|:H3 (|3H2—CH3
(a) 'CH;-2CH-*CH,~*CH->CH,-°CH,

(4-Suda-2-Fadadsin)

YedH AW AL iAW
HOUgRIAL $HHL dlsagll

|
(CH CH; CHy-CH,

CH; CH,

(b) 3CH;~"CH,~CH,~*CH-*CH-*C—-CH,-!CH,4

(3 3-gsarsa-5-2uSAuLsa-4-FHarsSauised)

Yddd AL A iAW
YOUERIAL sHHL dlsarll

CH(CH,),
I

|
H;C—CH-CH,—CH,

(5-cdlus-oy216a-4-2uSABIUE S )

(c) 'CH;-*CH,-*CH,~*CH-’CH-°CH,-’CH,~8CH,~°CH,~!0CH,

e youarldl otsaell
[&clus(secondary)-. dLRid1Hi
gl ddldl, 2uHABUSEA
W5 AGE AUl 2d O,

CH,
CH,—*C—CH,
3CH,
5-(2, 2~ Saniuga ) rdid-

(d) 1CH3—2CH2—3CH2—4CH2—5(|3H—6CH2—7CH2—8CH2—9CH3

Guausidl [QRausi ye: 4
S IVCTRTRES TS

(e) 'CH;-*CH,—*CH-*CH,—CH-®CH,~"CH,
CH,~CH; CH,
3-Sauda-5-Padaded

AW HOLERAAL  sHUI
2111 dlsH

sladl 13.3

2 caldal Aol [UPAC -d @il :

(i) (CHs); C CH, C (CHj),

(i) (CHy), C (C,Hj),

(iii) 22l-gdlusoyardaan

B3dq

(i) 2,24 4-22Ha5dUe

(i) 33-sufEensSai-z-

(iii) 3,3-s1a-qgdlas-oy2a18a-2,2 4 4-221MaSaie

A Ul oiwRel WYl d- AR TUPAC U
aud Hewysl 8 dl 2lal TUPAC «uH wrddl de
A ol @uid ded % Hétdd 8. d W2 Auan
iy Sl s Rl €lddy Juard
ALl 219 B, URGLE 516l URHIRA $1 UM
219 8, clgul [Eaus A4S d1oy slol U, AL
BAlHl U © A AUl S uHEAl dloy
AvUl glRL slolA Mgl Adlrsdld Adidadi i
9, L olloldd  3-duLda-2,2-guMaSad 2l
olr10fld Yot {12 asudeal dotsst Wl el e
53 wsiy 8.
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(i) wim sl waugpddl gua €RL :
cC-C-C-C-C
(i) steld A s34 2L -
CI_CZ_CS_C4_C5
(iii) o 5100 U Sede we w1 oflon S04 U2
o Fadd uHel %8l
P
Ilc-2c-3c-4c-5C
||
CH, C,H;
(iv) ucls sl umgdl Adlwsddl g1t
UHIGAAL 2aus AvaL a3 AL
P
CH, - (|: — CH-CH,— CH,
CH, C,H;
2, 2R AL oL Yl wgil wSu el
A i 2al UH wRel oIeL duidl AH dlY S
dl 1A caldal sua-L G3d AL

s 13.4

{2 guldal Ayl oiwely Aol @vil :
(i) 3,44,5-22Mn5adex
(i) 2,5-suMHaSadsmin

B3 : (|:H3
(i) CH;—CH,—CH- C — CH-CH,-CH,
&, i,
CH,4 CH,4
(i) CH;- (le —CH,—- CH,- (llH— CH,4

Sl 13.5

A galdel e3s AL 6iHIR0L ERL. dRal UM
Al W2 vliel © ? WAl JTUPAC -iM Qv

(i) 2-Sadau-e

(i) 5-Suda-3-Padade

Bd :

(i) CH3—(|JH—CH2—CH2—CH3

C,H;

RO

{1 241l €l giuiel wia slol- wRHIRPA]
AR w9 slolrt U dl ASH, dell WY
A 3-Paudadsaiq 8.

7 6 5 4 3 2 1
(i) CH;—CH,— (|:H ~CH, - (|:H —CH,—CHj

2L AU Slold wRMIgRAAL 53 A B3l
93 sl ASU 5 ¥ B dUdA A $H oL
Wi, dell w un 3-duda-s-fPadadend 8.

13.2.2 ti-ia2 (Preparation)

VUEEAAL Hou Al U2 2 gedl Ayl
B, dx odi vk AdwAA A ealdedl uglzil
gL otellell s 9.
1. 2Rigu Sddisielq Al

¥ [Qoulrd Gelus Al 3 dlRqd, Ndlun
el [Fsadl g1l el 21 2iestS AUl
JUELOZ Ay, GRS ek Al ol 9. 2
WEaA Qs 58 B, 2L gl Jusdiw
Ay Uldlell AWEL U Wl B 2 S-S
ol AGU 53 B, W@RAM A UARYH R4
Al WEUA GellUd (catalyse) 52 8, uid [Rsa
Gelus 2 Glal diumis 2 golRidl #3Ru1d e .

CH,=CH,+H, BPINI, cH, _CH,
SR PR (13.1)

CH;—CH=CH, + H, B/PYNL , CH _CH,CH,

NIDE NOE
(13.2)

CH;—C = C-H+2H, PPN, ¢y, CH,-CH,

WL AR
(13.3)

2. wesIdA A AA-iAl ¢

(i) 2uestda dauds Aly-le (selRids Rawd) [Bis
wuA He @dsdlRs 2R a4l Resad ud
ek AUl U A1 9,

CH,-Cl+H, Z:H" | CH, +HCI (13.4)
sARWHAA EDE



sLoglstel

C,Hs—Cl+H, ZH" | ¢ H,+HCI
sARISAA DR

(13.5)

CH,CH,CH,Cl + H, - Z:H" | CH,CH,CH, + HCI
1-selMUA WA (13.6)

(i) wvs Say ganul (Fosd) 2wesdd dlss
ALl AU g Al UBA gL GaAdR
Wik Aoyl A B, 2 wBu 43 wBa
(Waurtz Reaction) $€a1d €. 24l WEdI-Al Gualal
GL4L vUIHL 5161 URHIAL YLD GRUAR 2k
AALel olrlddiml Ay, 9,

CH;Br+2Na+BrCH; ¥4 %2, CH;~CH,+2NaBr
AAENIEDE PR (13.7)

C,H,Br + 2Na + BrC,Hg £¢ %2 C,H, - C,H;

LA =64+
(13.8)
o 6L wUUHIA 2UESLIOA SALSS A%l ddul dl

9wy ?

3. swollZulas 2R dder-anidl :

() swollfzufas 2R Adx-dlal ARAH 8-
AL Al (RIRUM @lsfisunss v H@Aun
s Bram) W orH sl sillBulas
RS sl 25 9L Sl6l UM HIES
Al HAL B, sodllFulis 2Rmiel  siol
QsALGSrL R 20 WBA BsoilEudaq
(decarboxylation) $& €.

CH;COO0Na* + NaOH —%2» CH, +Na,CO,

HRYH da-e

513 13.6

WAl oirlae W2 suL 2R ARUH &Rl 32
widl ? i UG wed wdlsel dvil.

Bia :
o2ls AU

CH,CH,CH,COONa*+NaOH —20,
CH,CH,CH; +Na,CO,

(i) siea-l [galeur ugla : seillZuls
VRl ARUH vadl YRRMH aRAl ¥l
glavd (Agdlouy- sael 24l w6l

379

Ayl sield uRMBRAL AL e U
Ay 9,

2CH,COO0Na* + 2H,0
ENIRIETRER EYEF

1 RydRouss

CH;—CH;+2CO,+H, +2NaOH  (13.9)

w1 UBAL 1A saldar Wl adl i B,
O
I
(i) 2CH,;COONa' = 2CH,~C-O~+2Na*
(i) 21403 R :
O O
I ) I .
2CH;~C-0~=2¢32CH,~C—-(): —> 2CH;+2C0,T

B2 - Basa

Ysdyds

U2
Wsduds

(iii) HyC+ CHy; — H,C—CH,T
(iv) S8 UR :
H,0 +e~—> “OH+ H
2fi > H,T
(e 2L ugladl oAl asidl 4l a we ?

13.2.3 Qyé‘lfllﬁ (Properties)
odllAs ARl :

ek UQHL C—C 24 C—H oiti{l a1 s
AlB®sdl ddl sold w1 Ll uHIgAlH]
[QeLcmilciml oL dsldd 5128 M2l GLdLrl Hieh
A Yl U B, dali ol did, R die o
e dlu B, 21 [Rola sl 5128 ik Arll-l wan
AR Yol Cpol C,y Ay, C5ell Cypp Hettdl 2 18 stolt
3 del ay siel Huddl ek 298 K diude s
AUHL Sl B, dadl PR 2 AR €
8. ek Aol 2y @etanl 2R dlHL
wie(lHi gledl 2490 a9 Rl el ? 4l sLdisioie
Biae 8. 4 2addafd dedui Sue ddly Gudoll
09, U2ld id UlauMHl (Rl 825l susi U wddl
Al dan g2 sl gusel-loml Guaell 8. 2
pelseiel AU dR Ao (lseu) weleel e 29l
9 [QRl 9L 7 ol diL A sddl Sld 5 A1y (GRUdu
vick AAFLG Bram) 24dld 8, ved 3 walawoll
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usld 4Ad O dl i AL OL ueldHl gasii geadl
3L AR Ad A oAl Hel © 3 yelld ueied yellu
glasul A 2cly ueld wugdly glasul gl ay B,
ed 3 AU QAL ud 8.

s1es 13.240 (UMt Uk ALl Besarllg,
(b.p.) ML 2l 9, del uel e AU § %
ey enHl AHIRL Adldl A 2eEA AdFHIA
BesarBigil [Rud Akl aid 8. vU d Acd YR 2R
8 % wledld st vadl 21l Al dxsn qudlrdl
A WA dul videuedly did R Al oo 9l 8.

Urgrietl 2ARL AHEREL (Uree, 2-(ranSaoyen 2w
2, 2-saeanSadiia)dl GesanlGigud (stes 13.1)
el sl HEH U3 D 3 Ui stold uHgRdlalll
Urgriefl A0 gutelle Gesasilig Al Gl (309.1 K),
w12 2, 2-suHalSadiun 2822 K diuwid G50 8.

RO

FMBsy u 8. dx odl QAN YRRAQAML 2
Aol 12 galdel uBwl w1l B,

1. [Rawn ulzaai

Wlek AA%FAAL A5 AUl Y S1Egw
WHIRRL Selyt, USRS A ueslRs AR
A A3 [RRaud Wi 9. ddl@Aad Gl duuid
(573-773K) % [QuRd ydusia 3 urwodl wsiadl
SLoML Al O, [Fiae s Aol (laL 2uedlugn-
alll) AU 3 AesiAAA WBUL 2udl Al 2L
BN Lo WMl [Eaud wy 8, ddl
dud R uBAl sdadi »ud 8. MadAd
sdlRAaq Gelgaw a3l A sulel 8.

Sl

CH,+ Cl, _hv, CH,Cl + HCI

il Aval atall A8 W QAL HALSR @AM s (13.10)
alousiz (sperical) 4 o &, dell wual wgydl w5 CHyCl+ Cl, by,  CH,Cl, + HCI
AW Az i 4 d 8. uReuA olousiR USRI (13.11)
-1 clmm '[-\-lf:tUl 'irlld?. wedly ol 51281 dld CH,CL, + Cl, kv, CHCl, + HCI
Gesarilig <l sld .
N 21456 RUMAA (13.12)
uualdLs @iul
UG U B dH ek Adyl w Ad CHCl; + Cl, kv, CCl, + HCI
AR, 9w, qERRUAASAL A Resadsdl ud 2215 MEAA (13.13)
5025 13.2 ek AAUA AAGlg v Besan(Gigul dstad
uedla YA UM 2ueclu g/u 8.6L/(K) a.[6i./(K)
CH, EDE 16 111.0 90.5
C,H, sOL 30 184.4 101.0
C;Hg gL 44 230.9 85.3
C,H;q o2t 58 2724 134.6
C,H;o 2-PrauSeiio 58 261.0 114.7
C5H,, Uzl 72 309.1 1433
CsH,, 2-(adacyen 72 300.9 113.1
CqHyy 2,2-gMaSanit- 72 282.5 256.4
CeHy, RESY 86 3419 178.5
C,H,6 gt 100 3714 182.4
CgH g 152 114 398.7 2162
CgHyg IBE] 128 423.8 222.0
CyoHy, RES] 142 447.1 2433
CyoHy, USSR 282 615.0 236.2




sLoglstel
CH; — CH; + Cl, _hvy, CH; — CH,Cl + HCI
sdiRdAA (13.14)
wiek AUl dellyt Al uBEuL Qo
54 F, > Cly > Br, > I, 8. eht Al etdilo
UHIRLL [AReu WEAL dotsl $3 39> 20> 10 8,
sAllRAA UBuL U lal 9di FEBa 31 asiu ),
oy wARAAA ay {1 A wladl du 8. 2
WEul HIO; adl HNO; %dl #i[R3asdisl
SlolHl AU O,

CH, + I, &= CH;l + HI (13.15)

HIO, + 5HI — 3I, + 3H,0 (13.16)

Ysdyas dudl wWBAL gL Adl ddla-l
BBl Asoudal 281 dotssizil Weit (initiation),
AAWL (propagation) i< UHWMA (termination) «{12
gallodl 9,
Gafald

(i) waen
Sl selRA 2L Anfacus-el wie wy 8.
CI-Cl 64, C—C 2 C-H 44 5l Fela & qell d
wadel qdl ad 8.

ool wEAL usi xydl ARHlHL

cl-cl —k o+ C
AH[Aouy sl Ysdyas
(ii) AR @ sellR HsaHas A 28, W
gidl 53, C-H o4 dldd uFaa yRoudl Rauwi
L widl FHadd ysayas 24 H-Cl et-id 8.

(a) CH, + CI hy CH, + H = CI
4 —_— 3

2L Bande ysauas ol sellR 219, R gudl
sl selR 2Rl unAoua-l olld  sellRA
Ysadds HA © wd CHy — Cl ol 8.

(b) CH; + Cl—=Cl _hv_, CHy—Cl+ Cl
PALES
YsdHds

uBuL (a) 2 wBal (b) el 2dsH B~
el Paude v sdlRA Hsdyas Yy Rald
U 53 el WEAAL WG 52 O, AAW dsLssIHL
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WGAL (a) 2 (b)edl ay wwRl ddlmysd {lus
{2 ealon yoor Wi B :

CH,Cl + Cl > CH,CI + HCI

CH,C1 + Cl - Cl = CH,Cl, + Cl

(iii) AU @ Zedls aHd olle uBus Auus

gl 3 A amuen el 2suBuinil aql
wEu eol 7y ©.

(a) C1+ Cl— Cl=Cl
(b) H;C + CH; — H,C — CH,
(c) Hy;C + €1 - H,C - Cl

el UBAL (c)ui CHy — Cl s <lluxr #4 8,
UBL sAMASL AuAS WA B A Yuidld AHUA
iy 9, Guaddl BulaB wuad Faddl sdilRdaq
gl Guield dly 9A Hadld SRR AUl
HEE3u Y O,
2. &8

Wik AP gl Al SEALEUA]
gl oM sl dild dyel AHilRIad us
sl0 JARUGS 2 Wl ot B 2 i WA s
HRUHL G Baut w8,

CHy(g) + 20,(g) = CO,(g) + 2H,0(D);
A H® = —890kJ mol™!
(13.17)
C,H,o(g) + 13/2 O4(g) —> 4CO,(g) + SH,O(D);
AH°® = -2875.84 kJ mol~!
(13.18)

SIS WRL UKL B8 M AU YA

CHynin + (32]0, = nCO, + (n+1)H,0
(13.19)

ek AU AL et AU 21[A5 HIUHL GoyL
Ugl daiedl sRA Al Gualol duaL 4% wy 9.

WYL gl AL AYRAL QAR s
BiLek ALorelled 248l eeet Ay B, 2L WAL eANAA
siel 6ds el ueld WA O, ¥+l GuHlal wel,
Bzl el dul sion aslsidl Gauequi 2wy 8.
Guld sleld 6ds 3edls w2l ys ueld (filler)
a3 GualoHl daly 9.



382

CH,(g) + Oy(g) -, C(s) + 2H,00)
et (13.20)
3. [Rafd Aifz3aq
2iLek AR GlaL eolBl el 5 S5l
MBI wate Ald Yoy Gelusl siomi wEul yaiyl
[RRY usil 2iB3AA {luy v S,

(i) 2CH4 + 02 CufSQSKflOOcudl.} 2CH30H
(He-la
(13.21)

M02 03

(ii) CHy + 0, —%

(13.22)

HCHO + H,0

BRI

(iii) 2CH;CH; + 30, ~—3= 222 )CH,COOH
SAALSs iU

+2H,0 (13.23)

(iv) A3 3d 20 AL ARRAAA waR18

8, uid ddlas eglat QAL ek

i T e

Wifd uHsiAe gl AHiERBAA Wl sadl

S oAl 9.
KMnO,

(CH,CH s> (CH);,COH
2-Fan i - SayiiA-2->ie
(13.24)

4. uuEslsW

n-2Alch Al R AqPMHUH sdlRis
A gL sARIGS Ayl g1l ARA Sl dail
Wi gl uHadlsd an 8. wa uy A
wilsui saldedl 8. Zedls ey wHEmi oiedl
{luyr ugl wsd €l B, ¥l [l dd @Rl wst
9l At Ad sy wBUHL veunHRml Hadl
ot ealacimi viadl -l

CH;(CH,),CH,4 (o§ - AICI /HCI R
n-853
CH;CH—~(CH,),~CH;+CH;CH,~CH-CH,CH;
| |
CH,
2-Pa Stz

CH,
3-(raudieen
(13.25)
5. wiArREsw
89 % dell 4y siolr URAL n-21ek AR+l
AL SUHIR YR el AU, R34 vl

RO

sIAHAL 2IA0S Aol elwul 773 K
dAlUMLA 2 10-20 dldlaRel goll8l M sel dil
Qe rlge (dehydrogenated) asd Gl[Hs 1A
ddl AL uBugd wd B, . uBud
2RSS0 2adl YL (reforming) 58 8.

o,
CH, CH, ZMf) o
| | 273 «—>
CH, CH, 773K,
CH/ 10-20 atm
2 (13.26)

Ay (C,Hg) Aldrsll Bande it 8. dd
AeySerl oirlae M 4 ek AdlYL YAdl oL ?
6. aun WA wEu

MAq 1273 K diudid [Fsa Gelusl el
A0 A8 WEUL 53] steie HALSRASS 2 QsLS i
oeld B, 2l Ugll QusLdfionl 2elBls Geulg
W2 GuAHL dald 69,

CH, + H,0 %7\ CO + 3H, (13.27)

7. Go{la [Qeua

GRUAR Ikt AU GlUL dAuMLA d1RH. Sl
dvll [dd wledd & ulesld Addg-ni [@eed
W O, Gl GuaRLel Al d2sMl 3UidR wHalxdl
2L [Qaed WA Gw{lu [Qeus- (pyrolysis) 3 Gy
el 58 9.
— CH,, + H,
y CH, + C,Hq
— C,H, + C,H,+ CH,

773K

CGH 14

(13.28)

ekl G{ld [Qougd s Hsdyas uBu
WeAdHl 20 8. 3 da 2adl Uglanidl da ay
(oil gas) »ual U2l iy (petrol gas) ol
Wi Gw{ly [Qeuoddl Rigld amddl 9. eld.,
W3 3 ¥ HRAAA dadl 425 © dd 973 K diuxid
WAy, 4dlRBum saal Fsda Gelusdl exu
oM. sl dedt A Ul (s wd 8,

PY/PA/Ni
CioHyg — e

gax > Ctlie + CsHyg + 24 ey
RREL

derd  U-dA
(13.29)
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13.2.4 %{Q‘{Ql (Conformation)

ik, AU stol-siold ouL (o) it
S 8. slel-s1old (C—C) ol Aid3(5U 2]
AR ouy RomL 2uRdly sase Sasgi [@Adel aulid
Sl B, 3 % del el AU ddl xRl wad
wHg, el defl C-C 2se sl 2uAwA Y5 ousL
Ay B, B oAl URRUN Hasaml wHRH]
Qe asiafly olsaeladll sy od 8 5 ¥
asofloarl uRddq wdl 23 8. w2l
nasefly olsaell 3 ¥ C-C 2sd oiuddl ayad
518 wsolloadl uRad« wHl w3 B, dd Aua
(conformation) A8l Qia‘-l'?ﬂll uHu2sl (conformers)
sigdl 4ell (rotamers) sdai B, 2, 2uAui
C—C 5e oitrll GLHRLAL S18L 20, AJULL AsY O,
U3 A olloid Bl vl ASH 5 C-C s ol
aa Ayel Hsd Al €ld. L AU A o4l
audl [Folo 2uisdelld wiuRsBuaid  s1el
Gestadl 1-20 kJ mol™! Glod A8l uRRUA $ld
B, A wsiRel 2usiplly widBad wAdUagl
(torsional strain) sy €.

S AUl ¢ S8 (CyH ) 2l slel-s100q
Ased ol Eld O, FHL UAS sleld AR U A
SLOA% URHIBL AAAL €1 69, Sl gl e Al
WA df ol sl s steldd RE Avl oflnt
siold uRHEA C—C 28 w2 @uel sudla dl s
stolel URHIBLAL LS5 ol slold UL
EL94loreAl Aealmi 21AvY w1asiafly dlisasll sald 8.
¥ %ia‘l'&ﬂll AHU2S (conformational isomers)
(Conformers) % A34l $& ©. 214, S 204 A3UL
Sl 89, o duidl o AUl 24 (Extreme) [BAIHI
A YU B, s AZUHL ol sleld uHIBL Y-l
L% URHRPAL 2As0(loAl Ay 425 U o 8, %A
W (Eclipsed) u3uRL ¢ 8. oflan A3unl sl
w1y oflot stelr URHIGLAL Sl UL olg
g2 Sl B, %4 Ald[Rd (Staggered) AU 5& V. 2L
Rl S8 el qadl 13ua [@Quuddla (Skew)
AUl seald 9. vl A oliold Ule W F oLt AWML
olt, 512 2 oif dollsS AU W B, W A AldRd
A3uel- A (Sawhorse) 4+ "gﬁ"l (Newman)
wauel (Projection) glal saldl asy 9.

383

1. AR YA :

2L Ryl 200 2itecly wal [Raunl saiul
Ad B, 50100 U ¥ C-C edlaal 2 diofl
Al dldl erami 2ud 9. 20 Al Guatdl 898
Ay el & el oy drs AHdl €l 8. Bl
stolrn 1Al Al 93 ealaal 20d B, Ul
w9l slolvin dldldl Gual 83 caladidi »ud 8.
£35 sl ANAAL AR SN URHIQRAA AR
dldl aR0A saldl asiy 9. 21 dlélal 2soiln Wl
1200 L vl oiiclld Al 28 8. Sl Al 2
AdRe 2Ausld A wdua g gl 1324
galledl ool 3% 431 wsy B,

H

H

H H H H

(i) % (Eclipsed) (i) idRd (Staggered)
2ugla 132 S AR udusl

2. YA YA

2L uaAuRHL 21 WAL dgell Aami 2ud B,
vl A@seil siolA Ais Big gL ealadni 20d 8.
210101 Slolet A1 2ANAAL AR SLEA%A URHIALA
ssoflon wd 120041 vl W ddl ae dleliel
gladiil 20d B, 2y siold v (Al €2
28l 5100 ML) ada gl salldl d-dl il Addal
AR LS4l UM Hsofla A 120041 wEl
W ddl o 24 dldliel saladiui 2ud B, YA
wAusl gl 13340 ealen 8.

GLMRLSRL Al
SR P IS RERETT)

B s
HH H
H H
H
HH H H
H
(i) Ad (ii) AldRd

usld 13.3 Sddl YA uausl
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Azueldl s welldl : 2006 weue @ d
Yool Sl AldRA (2918) AUl slel-gLd o
oyl 9aAsgid dlen Asoflondl HedHd dd Sl B,
dell dui Yedd AHusiRIeo, Yudi Glod dar 209l
HedH 2Adldl €l 9. 6l dis R AldRd ALl
A (Ss@wg) Auel uRddd WA & @ sielH-
gLt ol Sdsgid alen dsollon-ll Hedl Aws
QU B % dudl $Asgic aledl a2 wwisiel aug
AU D, 2 Aldl wwsAAA €2 sl W2 YA Al
G-l %32 ud &, ddl d«l endldl wdl wu 8.
UG UL Yool SAsglA dleoll azd-l wusl
wRMRSs Bul 3 ¥ Azue-l endldid A 53 9 dd
WU [gla s 8. WA sl wu cC
Wseoltnl GMRASIL U HR AW D, L vRud
[ac51a (dihedral angle) tdl HANSGL wal 58 &
Sl ol AU, HANS AldRA AZuLi
YeidH i A AIUAHL HedH Sl B, 2w A
dlRBL slealHl 2Ud B 3 SAAHL C-C ol axal
Ayel ysd el 6w AZuBl 922 QAL dslad
12.5 kJ mol™! 8, % cid 249l €. AL dluHLe
S8 28], Aidedld dald (collisions) gl Gl
2 Ol Glod And 8, ¥ 12.5 kI mol! Feal Gl
AU WR aAl W2 YRl €l B, iy, SA-Aui
slolel=siolel MsE oitedl GHEL ol WAIBLS 51 W2
QLMoL Aol Sl B, Sl [AfAM AU Al
sdl sy Al
13.3 2UeslA AA% -0 (Alkenes)

eI AL LML A9 35 [GolY HAAAIRL
WA G500 Al B, el Adlle
WAHLH Yot 9 €l BB 7 % el AL 6
slolel uRHIQRAL 42 25 [Rolt €l dl dMi e
AL sl 6L SIS URHIRLRAL 241691 €ldl A,
WM, ileslt Adlyelld A Yot C H,  €ld
RSB, sl AUYAL 3 FA 2lelsl (dell AL
oirldi) uBl 58 9. dril wud Aoy SYldld wual
gellall sellRe wddl uBuel del wadl wa
Ay 9,

RO

13.3.1 [ﬁbtﬂ'\-la {41281 (Structure of Double Bond )

wlesl Al stol-t-sloi (ol Sl O, %
UL s wooid Rl (o) it (6in 2-aedl 2uel
397 kJ mol™!) €11 8, % slol UM sp? s
sl AL (euvl W) AlRsEl od 8, 2wl
6L slol wRPAl 6 2p wRisd sasiAL euyl
ddl Mgl uReud s Fola WS (w) v (sl
Al A2 284 kJ mol™!) o 8. siel--siold
Roiurl oit detsS (134 pm), stole-siolel 2se oitirl
oiadollsS (154 pm) sdi 2l €l 9. dd U6
dllvul 9L 3 oot 6 2p sasiAL syl Udi (sl
AlsdlL 5128 Fola dlu @, ddl w ositalal wiesl
Al ol 6ifBd oldelle SAsgiqAl Ald s
A, uReuA idl UBUSL AL ALl 3 F Sdsginsl
WHHL 1Y B, dall W]l sl AU+l YR
gudl 531 a3 O, udl uBASA SAs Rl
uBusl s 8. Fola moitsl €193 20l Ayl
ek AAAAl A0a 2wl oid 9. dell
wlleslA, Ayl SAsgl A0 UBUs WA AL
Asd ot Al odld 8. siold-siol [Zoit{l
ol (61t w-aedl, 681 kJ mol™!) Sdqul el
stolr-slolet et oftedl HAolS (viu d-wedl, 384
kJ mol!) sl ay €lu 8. delld 29l sasly
sl 2usla 13.4 24 13540 calda 8.

QI’.G sz_s

B

) »:
@ ©

2ugld 13.4 Wl o it ealag Sellad sadly R

sp’
<

sp™sp’(c)

13.3.2 -uH5 (Nomenclature)

Wlehld AUl TUPAC ~llH58L HI2 slolet
WML [Boltysd €lddm gudln e sl 2ud
8. Rol4 Ams €U dal B3l sl Yl sioid
URHIGRALA $H IUAHL A 8. Wleked AMHL WAl
Uy ‘Ui’ (ane)d oed ‘O (ene) UcHY AL
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m-qlgul

| H H, 121.7° H
\c‘:_ic / 116.6?(}3— C/
ke P H 1 M

H

(b) (c)

gl 135 Sellad sasly Bot 3 % eald 8 (a) moltud (e (b) 7 dAsgin aiead e (c) oiusa

w64 dollsS

id 8. A Ule WG, ATA 5 viesl el wan wed
CH, (C HyMi n+il 2 1 ysael) o, % (R«
dy e 8, U ded 2y uld 5 8. woub
WU B d WL vesl ARildl wam wed C,H, 3
o Sellelr (uMd Um) vl Sl (TUPAC -UM)
Haviy 9. sedls iesld Al [UPAC U
{12 ealon 8.

ELTEL] IUPAC U4
CH;—CH =CH, YA
CH; - CH,—- CH =CH, 6421 -t
CH;— CH =CH-CH; 0Y2-2-6et

CH,=CH-CH=CH, o421-1,3-416

CH,=C - CH; 2-BranSeiiu-1-6-

I
CH,
CH, = CH - CH - CH,

I
CH,

3-FRandacye-1-9+

sludl 13.7

13 culdal Al TUPAC UH @vil,

(i) (CH;),CH—CH=CH-CH,-CH
CH,-CH-CH

|
C,Hs

RVAVAV AV 4

(iii) CH, = C(CH,CH,CH,),

(iv)CH3CH2CH2¢|CH2 CH,CH,4
CH;—CHCH =C —CH, - (I:HCH3
CH,

G3q :

(i) 2,8-duPMaSaisi-3,6-8L5

(i) 2A1521-1,3,5,7-2216+

(iii) 2-n-A et re-1-9+

(iv) 4-Sa1da-2,6-31uHalSA I 5=4-8

sl 13.8
BuaHL oiERRIML (i - iv) el Rl () 24 wd
(1) oitle(l vl Rl s :

Gia :

G oY : 33, T 6iY :
o617, T ol
G oY 23, T oY :
O 6lY : 4], T oY :

— = N

13.3.3 dHuU25dl (Isumcrism)
leslA AUl 6iHRU 214 oliBifas AR old
usiR{l An2sdl cald 8.
o{aRelly AUE25AL
$ellrt (C,H,) tl Wit (C5H ML 3t 3 o 6iHiRgL

Doehd AUl

€l 8, uig WAl Gaadd wiesld Al gel
Fel 6i1ReL HAd 8. C,Hg uedly Yot 2iesl-
Adlogetrt A ool o Ad ealdl wsu B,

I. 1 2 3 4
CH,=CH-CH, - CH,4
0y 2-1-9+
(C,4Hy)

II. 1 2 3 4
CH;—-CH = CH - CH,
6422t
(C4Hg)
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I, 1 23
CH,=C-CH;4
I
CHj,

2-Fardayiu-1-6-

(C,Hg)

iRl T e I dul [T 24 I gwe
AHU25dlAL Geleell O, U oHRRl I w4 1T
QA AHE2SL D,

Sl 13.9

CsHpon iesld ddlogsdll [t oiuelld
AHERSIAL 6iH1R8L 2l TUPAC -3t avil.

Biq :

(a) CH,=CH-CH,-CH,—-CH,
Ur2-1-6+1

(b) CH;-CH=CH-CH,-CH,
Ur2-2-t+

(c) CH;—C=CH-CH,

I
CH,

2-FPadasye-2-6-

(d) CH;-CH-CH=CH,

I
CH,

3-Randasye-1-6

(e) CH,=C-CH,-CH,

|
CH,

2-Fadasye-1-6-

AUAfAs Anu2sdl : Roilid 516l uHIgil-l
oSl 6 AANASAL 6 UMY, HUAL AHEL ANS
Ay 8. % uds sl A Adal 6 uHIRAL
Al AL el Yel €l dl d YXC = CXY %4
olgzrl gald 8, YXC = CXY+(l taselly slisani
{2 yoor o Ad ealdl asu B :

X\ /Y X\ Y

RO

61281 (a)Hl 6l AMLAL UYL wed § oid X
wYdl oA Y ol gidal siold uHgdl AL
ws Y oy AAAL B, PR oiuRE (b)Hi it X
pydl oid Y [Roiwdl Addal sield gl wa
e Rail %sddl 6. gl s Wl
waslaml (Bt dlsanlld 51281 6 el el dllsarll xed
% ogel el ollfas cltiRell (a) 2 (b) Aal Ha 8.
Aell Al Aastella M2\ (stereoisomers) 8. Al
A AHA AR Wy 5 U C=Crl AuA
WAL 5 AHEI BHRL A Ad, Ui C=Cril
usd el ag Al d ulsifBd (restricted) €l 8.
L ASEUAL AHAAL HI2, 6L AV AL Yol 25l @l
d oinn 6 vllelai{l Heedl Adl vs Ysid s gladl
usdlA oflon Yl el 2iuall W 5. 9 didadl
¥ oflo Yol aumL 530 sl 9L 7 AL 512 5 d L
uldoifBd 8. 24, UL A WSl (Boiuell
AAAL sioi R 2R R woiRd
gleleil 51280 2ial AdogAlL [ ollfifas 252 sald
8. 2l UsiR-l wasially Anaesd AAAs uuuzs
(geometrical isomers) 5¢ 0. vl USlHL ¥ UHEA2SHL
oL AMA MR 3wyl [olual dadar selq
WML Al wis ¥ [Bami AAgddl & d d-
[Ra (v (cis) AHU2S 58 O, GUAA VU UHH2S
3 Bl A uRMIRRAL & Al Roitell sadal siold
wHepldl Wl Ay Rl #dddal € dl dd
24 ([Aua) (trans) uME2s 58 ©. 24, RA x4
21 AHERSL AL 6{HIRRL YA © uBL dMHl [
(Pastanl wHgl 2w aydi-dl olsael) (G
Gl 9, UMGRNL A AHEL Adstanl (R
olscallt SR8 U AHU2EL dddlel ol Fa 3
Aoy, Gosadlbig, (B3d ALSHL, gloadl 9dlul
dastad edld 8. eye-2-6--l ollfilds aal Rzl
anaeslA A eulaqi el 8.

CH, CH, CH, H
\ / \ /
c=cC c=cC
/ \ / \
H H H CH,
Ri-oy2-2-9n 2Lr-642-2 -t
(6.l 277K) (6.l 274 K)

Hiesldl A AnEes, 2l unuesl wia ay
gl €l . eld., R-oye-2-S--dl [B4a AlsHsu
0.33 douy 8, U ARA-6Y2-2-Or M2 d Y
@Ml Y €l B, ¥ edld © § 2u-0ye-2-6
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wyld 9. AL ol AnHes-L (1A ealea ool [,
olaRel ekl d e wy 5 2ru-oye-2-OAul
o Banda amgl dsolladl [ Rl AAsda
€l 8, defl dal el C—CH; it usoiloasdl (8ya
YU AR 53 8, WM 2 unEes wydly
QU

8" 8" 8"

CH, CH, CH, H
N N/

C=C C=cC

/N R

H H H CH,

[RiR1-642-2-+1 2LrU=042=2= v

(L=033D) (u=0)

gl AdLgellAl (BRUME, 2l uHERs dlabig
R unHes sl Gl S 8.

cllBifds 2ual P-4 AHE2S5dL XYC = CXZ
A XYC =CZW USR-AL 1Sl A%l gkl usl
galldl sy 8.

S 13.10

N

(A saldal ALYl RA 21 2rA AHE2SL EIRL
A duril JTUPAC ~Ud @vil.
(i) CHCl=CHCI
(i) C,HsCCH,=CCH,C,H;
Bid :
(i) H\ /H H /Cl
cC=C . cC=C
/ N / \
cl Cl cl H

RA-12-0 1541084 2led-1,2-8luselR1de A

(i)
Lo CH, s CaHs
c=cC CcC=cC
/ N /
C,Hy C,Hy C,Hg CH,
Riu-3,4- 2Ax4=3-4-

SuBaLdad s0-3-8+1 JuFBASad s0-3-9+1

S8 13.11

1A ealdal sul AUl Ru-2ie qnE2sdL eald

=~

87

387

(i) CH,=CBr,

(iii) C4HsCH=CH—CH,

(iv) CH3CH = CCICH,

B34 :

(iii) 2 (iv). ol (i) 2 (ii)4i 6 At u4él
(BoitL 21l 515 215 % si6it uHI8y A8 Al B,

13.3.4 ti-ua2 (Preparation)

1. 2uesd dAAHiEl : estS Aol
Sl aRiddlydsdl el wd UARsd
YRS & P Aes AUl Aual sl Fal
P el MU R sl du 8 d-dl
glolHl il Rssad gl vuesld Aoyl
ol 8, s Ad A sdar 1dRsd
slaA (s Gelus (Lindlar's catalyst) $&
8. 2l Ad Ul Ul el Adlgelled siuRe
Rt usiee, €l B, 2R esd AUl
ualdl AMFAHL el ARUM, 0l Resun
galell 2l weslA AUl o B,

R\ /R
(i) RC=CR'+H,—P¥Cc , C=C_
1es 5 H H
(HA-1eslA
(13.30)
. R\ /H
wdl =
(i) RC=CR'+H, N/ XU N, NHSH e C\Rl
IR
2L =1e8] A,
(13.31)
(i) CH=CH+H, -£Y€, CH,=CH, (1332)
UL el
(iv) CH,-C=CH+H,-*YC,CH,-CH=CH,
UL« IR
(13.33)

g o Ad wd WA olBilas Anu2sdl
guladl 7 il ool dIU MR SR8
Q4L

2. wesdd s s Al : 2uesdd sdlss

Al (R-X) 2uesieield vl (DRium
SLOJSALSA Sl Fal Alesleldrl  gled
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sa12l) e1aRMl ARM, sl Selle AIRLL A
el [Adlud 4 el AdF o B, A
WBud Beuddedimdaud sdar 8. 2 uBul
B-ladun uldui Gewgra 8. sR@L 3 B-sisi
Mg, (% siold WA el UM, ANA
9, drll uldl sl uHg) wrel 1dun
el [l a9

IIIB i weslsidly KOH H\ /H
H-C—-C—-H ——— C=¢C

| | A / N
X=Cl Br, ] (13.34)

Sellorr URHIRLAL AU A HLesSE AHE 1
uBuil Aol sl 53 9. Selo UMY, HieHl
$H 2L 3olel gdl HEl 0 AR > B
> sdlRel UR WesSd AYEL Wl U
ddlus > (dlus > walis a1l 8.
[AfRa srdanss Aai-imiel : Adl sudalss
Alogell 3 FUL 6L Aot slold WM R A
gellagt UM AL €11 dl dd [ARia
(RiFMA) gudalds Adxdl 58 O, [[Alida
sgalSeHl Bis uig we wBael ZnX, 18
g2 48 el o 9. 2 uBud Rediwaq
(dehalogenation) PRI)
CH,Br—CH,Br + Zn —> CH,=CH, + ZnBr,
(13.35)
CH;CHBr—-CH,Br +Zn — CH;CH=CH,
+ZnBr,
(13.36)

2IEASTA AR Qi AARBS RFellse g :
A 1240 (At sl ARl s
eULA dH i €al § viesila ALY, ek
Adlrtiril SO Aeuil 8. dalldl R-OH a3
ealla B, ol R=C_H, ;. ¥licsield Ay
Alg ASYRs 2R WA oY sl well-l s
2, 52 AN el Aot ot B, 2, 2R
eIl Hiesisld wuiell wielll 218, g2 w
D, 2 uBAA duesigia AArA RS
Rogellsaa sdan . 2 wBu B-lAdun

RO

Wl Gelswl 8. sRL 3 —OH A4 B-stolr
UG, Ul H wugd Qdlud 3 8.

H H
g | ‘

H-C—c'—g 280, oy o, + 1,0
L $ell
H OH
Sele

13.3.5 f{y;lﬁll-fl (Properties)

odlAs ARl :

AME2SAAL USRL A felld aoud Raws
Alllds ol iesld Adogell, ek Ayl
AL AHAAL eld B, UuH SR AGAL Ay, Ul
Aqe Aedl ualdl 2 ddl ay sl Avyqo Aedl
ezl €l 8. Sl Rl w4 qdl H{lé)
IUHALOL Ay B, A 64l HieslH Ayl A,
ARAfAlA, wellHi gy usL ydly qasl a3
o[, UZMAUH SuR QUL gl Sld B, w9y se
audl-l Wd del GesaABighl Rafid a . ©,
»ed 3, udls —CH, A¥e GHA] dril Besarifbighi
20-30 K+l af1Rl i 8. ek Al 33 A0
guialdionl lesl AL Gesadlbly, uua2sly
Wd  guieiaton 2esld Ayl AvuHelu
Glar iu 8.

SEIDIEERTEEEN
wiesld AdwAl Fola offd 1T SAs2iAnAl

Herdel Ald B, ddl dxil il wBa suld &,

Pl SAsZA R UBUS swol-slold (ol U2

ASA drella Alur eud O, Fedls ulus

wsduas Bufafel uwa Gl 8. Zedls [Adw

URRAMQIML 2iesld Aol Hsavas wWBuil

eald 8. el Ayl AlFAIa4 214

i@l uBul you 8. esld Ayl

[l uBued Al asld 13 2uami 2ue 8.,

1. 38§ wtd GHRBL @ sl ALyl
Y ([Aeulyd sa, WdRud yal wWlRdnsl
Ml JUeLddlat Al s 29 GRS
Wik AAF-L oAl © (Hel - 13.2.2).

2. Qe drald GUW : wesld Ala-ul ol
Hudl $AlRe Fal Sellwt dredl GRS [ARia
JUgdlss oild 8. s WARA AU
WRRAUE doela wBal ealad «dl, wuR



sLoglstel

Gl A @A A AIY B AR d-l
Ald-132(l 3L g2 A B, L WAL vgUddil
UL W2 GUUIHL ddiy B, eIl Sl
GRwL Sdszi w0l dela wlbug
Belgwl €. Ful ABU ddllHun 2udq
Fale Asoude 8. 3l vown dad ugl-
QIELETRECEIR

(i) CH,=CH, + Br—Br -4, CH, - CH,

dell- | |
Br Br

1,2=514601H1858
(13.38)
(i) CH,—CH=CH,+Cl-Cl ~ CH,-CH-CH,

WA [
Cl d

1,2-8145RM I
(13.39)

3. St dads AN GAMW : uedl
AL Sl dellSs Adw-l (HCL, HBr,
HI) GHAUS 2lesifd Sl Ado-L el-ld 8.
Ll AUl wABAuiHsdidl s34 HI >
HBr > HCI 8. 2A1el Aqd%-1Ml Sdlo- drdisil
GHREL{l FH esld AAAMl SLSdw Salss
AUyl GHEL Sdsgid Rl doela
UBUL Geleal ©. ¢d ULl 2L slsdd AHBd
§A AN 2iesld AUl HBr -l
qplela ulduidl Geleeiyl q4wA,

AHMA 2ueH AAME HBrell oiella wiza
B el AL ([Boid wd A

AL Agdal glu ) HBrell dowalla uBul Sasgid

el didelle uBa-l BulafB e iy 8.

CH,=CH,+H-Br  CH;—CH,—Br (13.40)

CH;~CH=CH-CH,+HBr ~ CH,~CH,CHCH,

|
Br

(13.41)
UAHFA 2050 AANuL HBrL A2lle wlza
(austa-lsiadl Ran)
WAL HBr 3dl 3ld GHAd ? dui 6 Acifad
{usl T 24 11 8.
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I ~CH;—CH— CH,
_Bro
CH,—CH=CH, +H-Br 2600
11 L_CH,;~CH,~CH,~Br
1= MM
(13.42)
A RuaRst qusladlsid (Markovnikov)
21l UBAALAL GlstaHl veu sul ol 186941 s
AU Y 2y sl 3 ¥4 wstadlsladl Raw s
8. L [Hun 3ol GARAUL 2L 28R GUIL Hiesl
AUAUL % 5100 U SIS URHIGRAL 29l Sl
Al GAAA B, M, A [Fuyn Yoo {uy (1) Aed
5 2-6MMA AU O, ardl@s qeidl Hluy
(D a wBadl o ur 8. wsiadlsiad Fuu-
Al wBadl Bafal gl w Ad
AUD ASAU O,
Balal
Lo olllds Sasgit werl wWBus HF
2wl B 3 % [Goit R gudl 531 A salen ot
slolikelud oild 60,

3 2 1
H;C—-CH=CH, + H-Br
H+
v oo LoV
H;C—CH,—CH,+Br H;C-CH-CH;+Br
(a) 29 el (b) ay 2wl

Wy soildelun Rdlas sweilbaiun

() Rdlas sieiidaiad (b), wals seiidausd (a)
sl ay 2l 8, defl Rdlas seilbauq @A
UHIRHL o1l $R8L & d vl o 8.

(i) seiBeat (b) W Brett grawdl 1A saulew
Wl {luw o 8.

o Y
H,C-CH-CH;  H,C-CH-CH,

I
Br

p R LN
(o ~{lu)
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wlaausia-lsia doela A ASASS AU AL
BRAU AU

UASALSSA] @l WA Fel 2194 B 18]
Al HBr GHR wsladlsla awel Glag
dl HAL 8. Ud Mot HBr A 2dl wdl 8, uig
HCl 2+ HI W8 2Aq oddl vag -l 21 doiela
WALl v 193340 Rusoll yHaRidal . A
w21l (M. S. Kharash) i< 2is. 2412, ¥4l (F. R.
Mayo) gl Sl 2l &l 241 WEUA WU
YAl VAL AR Al WRAHSAHS doiella
uBuL sdaHl »ud 9,

CH, — CH = CHy+HBr 5929 oy _ ch,
CH,Br
100U
(13.43)
Galal@ : WO AR, ¥ Hsduas Yual
Bulal g wa 8, d A salda .
i o ¢}
I

I

olenldd UAsALDS

AH Ao+ s

o)
2CHs—C— O: = 2C¢H; + 2CO,

(i) CeHs+H-Br —¥BeU¥ , o g 4 Br
(iii) CH;—CH = CH, + Br
CRICICIL S

CH; — CH — CH, CH; — CH—CH, - Br
|
Br

(a) (b)
(Al el walis (ay el (adlus
UsdHas) READICEY)

(iv) CH;— CH - CH,Br+ H—Br wHlous-
CH; — CH, — CH,Br + Br
(e ~llu)

RO

(V) CHy=CH- CH, + H - Br R
Br CH; - CH— CHj + Br
Br
(en {luxw)

BuAsd Bulalel (aqsst (i) odal Bdlus
Hoduds, wals ysdiasdl wavumellal ay 2l
8. dell 160t o {luy ddld wid 4 8. »u
ollotd A AL Bl B 3 URAKRUSS wu HCI
uAd HIHl della wBaHl s vadl <l 2uu
qdld SRR A 8 3 H-Cl oit (430.5 kI mol™!)
H-Br oitt (363.7 ki mol™!) sdi a4y uxeid €l 8,
¥ HsduAs gL vis agd el @R H-L o
(296.8 kJ mol~!) (el €l 8, dell 210 R HsdHAs
(ol GARlALAL oled ol Al BASA AR

2§, oivild €,

sl 13.12

850-1-O+i-{l HBr wd-l della wBuel yadl

{luzicdl TUPAC U avil.

(i) URsMEH SRe1wNH

(i) s S

P

(i) CH,=CH-CH,-CH,-CH,~CH;+H-Br
S50-1-Or 3 Wisussdl e

|
Br

246 HIS 53
(i) CH,=CH-CH,-CH,~CH,~CH,+H-Br
3 Wisuss
CH,~CH,~CH,~CH,~CH,—CH,

I
Br

1-6U0HLE 59+

4. ueyRs il Gaw

b ovllesl AHLM
54 Alg AEYRSs R GRAML 2ud & QAR
wslarlsladl an 3ol $dsgia w1l
Qotglle wBal gl lesdd eldia U2
ol 8.



sLoglstel

(a)

(b)

(0]

[
CH,=CH,+H-0-S-0-H

|
0

CH, - CH, -0 SO,— OH al C,H HSO,
dulda sl ASe
(13.44)

CH;— CH = CH, + HOSO,0H

CH;— (;,H— CH,
0S0,0H

wuwde sl ucse
(13.45)
wellg GRRWL = Alx A54Rs R A3l Awl-l
(drops) €14l el A1l Wl w0
WBul 52 wsladlsiadl Ry Yoo ekl
AL ol 6,

CH,
+ ~
CH;-C =CH, + H,0 -H— _C—CH,
| CH3 |
CH, OH
2-FaSauifi- 2-[HaSaii-2-241e
(13.46)

AHRIAA -

el ARl 641, He WRBUM uHdldesl
yeflu grasl (slu wEus) ad wEa 53 QR
ssld old ©. KMnO, i siagt Ul
oieellel WL, gLl um w2l 50121 a3
GuulRIML daiy .

_ H{e KMnO
CH,=CH, + H,0 + 0 ===, CH,—CH,

OH OH
Se-1 2-¢1le

(cerusia)
(13.47)

*e KMnO,
273K

CH,CH(OH)CH,OH
WlA-1,2-3141e

(13.48)

dlesld AA%Al ARBs WRREY wHsiqe
wydl ARBSs WREBUH Juside gl B

CH;-CH=CH, +H,0+0
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v/l RS AAYAHL AU WA D,
L UBUAL Ay 2ieslandl wend 4 wEai-l
YRERM 2 2R AN 8.

(CHy,C =CH, _KMnO4 /', (CH)C=0+0, +Hy0

2-FanSavin WA -2 (13.49)

KMnO,/H_, 2CH;COOH

dadlds AR
(13.50)
7. AAEARA ¢ el AdARL 2o 247
GRS AU erlid &, % Zn—H,0 &Rl
Al Al 2RPAME Fd B, 2L uBuA
AR 58 B, 2wl uBul 2ehld 2w
AGUL AL [Boltd 2 A58l sl ay
Gudlall 8.

CH;—CH = CH-CH
64 2=2=t)t

/0
CH;CH=CH,+0; — CH;CH  CH,
NPT | |
O — O
WA ALY
Zn +H,0
CH,CHO + HCHO
BPETIC] Ma-le
(13.51)
H,C HyC_ 0,
_C=CH,+0; - _C CH,
¥ ac |
0O—0
2-ManSauifis BURALSS
l Zn +H,0
H,C
_C =0 + HCHO
H,C
Wr-2-2{1w (13.52)

8. WlauAddaur (brgdls@) : ai Wifalq delil

i Wlfaelq oledl uRRd gl Gl diuHiA,
Glar goudl i Gelusdl glalHi uds Solq
w2l sollo WA S el orid .
2l dd HadL el wH WM 58 8. 2
wEaA Wanaddant (egdlsa) s 8. % el
2Rl WRHR oA © d Alel A4 HAIHR
58 8, iy el Al woL YEMASRUA
gald .



392

n(CH,=CH,) SRR, ( CH,— CH,3,
QIEEIE]
(13.53)

n(CHy~CH=CH,) -3 oy CH, ),

Gelus
CH,
IEENIRE]
(13.54)

WM A1l Gualdl wiResH) oo, olled,
AR, B9, wssl, wdul, AAL 24 2Ll 362
QR et a . WAL Gualol gl
332, wiRRsdl ddl vt ey AssA ofloil alollA
oisilaldl (moulded) aRq>il a9l il . .
A 5 eladl el 2w WBIRAAL ay uidl
Guyldl vl W2 Rididl [@ua ol a1l .

13.4 et A% (Alkynes)

AieslA AUl BH vliestS AUl ueL
AU el9Jisiol Aol B, ddl o siel-l a2
9L 2090 Ag Bloit 1Al €lu 9. Bied Hyal
el ALl ARl 2esS A
G194l Mgl vl 2l B, dusd
A o CH, 5 8.

wlestS Aelld wan 2wl uey Sud 8 3 ¥
ARRAAAL Ml waldd o, wARRAAA Gualel
215 AlEdor Hizell AURARRAlA 2l a1 B 3
% AUy Ay 2w R PRl od S
SIS AL 8Ll slol[Fis Aol si-lae W2
wzaes ueted d3 auagd B, 20 sl AL
L ALl AU RAUE B,

13.4.1 UHSW 2 AHE25dl (Nomenclature and
Isomerism )

AWMU uglanl 21es1S54 Add-l ARREA

Al UMl 2aei 8. TUPAC vslddi dusil

5025 132 UestS AAFAN A 2 [UPAC wH (C H,,, ,)

RO

A W2 Aadl AL UAd A @A
VUG YA ddUaHL 2Ud 8, [Broltd e Biotu]
WA AAG wan sl sl ealaqni wd B,
lest 2RllHdl $2dls AL MU A [UPAC
AM ses 1320 sulen 8.

A 2206 glval 91 d uMISl S A
WIS AR HIoL 25 o 6lHIREL s €U B, Ui
oyleil 6L o{tIR0ll AsY B : (i) oye-1-2US e
(i) oye2-2Udt. il 6l AUl o{HRel dul
Well Bloidrl @A 5128 el U3 8, ddl ddd
R quE2S 58 B, wdldl AUl SRl ues
22d uedlef Aiest S AA § B 2uely Yot CiHg
9. d-l oltiel dd sedl Fd el wsAl ? dl wdl
B Wi sl AR YPudl wud Gugratl
Alsadldl Udel s, del wusd oiurRel 1A
galel 8.

6lHIR IUPAC U
1 2 3 4 5
I. HC=C-CH,-CH,-CH; U-1-1¢"
2 3 4 5
II. H;C-C=C-CH,—-CH; U226

ol T el TT 2alt uMH2SL 2 olHRelL |
2l T el 1 2t 11T giel A4e2sl ©.

sl 13.13

et Rl Wil el [t AHE2SL EIRL
A dalidtl JTUPAC <M @vil. (A~ usiz-l
AHEesll Ad¢l 55 aHEesdl sald B ?

G3q :

estS ARl winn acud 2uedly ot CeH,
0. drl A AHHRS :

n Hed YA 68128 AHIY, AN IUPAC -4
2 C,H, H-C=CH ARl Sl
3 C;H, CH,-C=CH PranSaaRil2el PINIEL
4 C,Hg CH,;CH,-C=CH deidas ARl o42-1-2A19
4 C,Hg CH;-C=C-CH,4 suBranSaA Rl 0Y2=2=1 5




sLoglstel

(a) HC=C-CH,-CH,-CH,—CH,
S50-1-2A189+1

E5A-2-2U 6+

(¢) CHy—CH,—C=C-CH,-CH,
S50-3 218+

(d) HC=C- CH-CH,-CH,4
I
CH,4

3-Bansaure-1-2udH+

(e) HC=C —CH2—(|ZH—CH3
CH,

4By re-1-24165+

(f) CH;—C=C-CH-CH;,4
I
CH,

4-MaSaui-e-2-2115

CH,

I
(g) HC=C—-C—CH,

I
CH,

33— MalSaoye-1-xdn

A uuaesidl Adall 2w 24 Yual
AMEesdl guld B,

13.4.2 [-‘:tf’{‘-l':l: {4128 (Structure of Triple Bond )

S wiesS Al Al WEL Ay B,
Saudete oituel 2ugla 13.64i eulda 8.

Sl UAS sl WA 6 sp Asd s@S D,
Saenl oid siol--dl Ws-2s sp sMEL GHIUL UR
AR WMl sield-seid Roul (o) ot eiud 8,
R ol stolrsll sl sp s sa8L 6 €Ll
WAL 2sols 15 sas Wl wid3(=u w4
W Al wil o C-H R oy oiqid 6. adl
H-C-C o452 180° L €l 8, ucdls sold W 6
wAsd p sAsl €l B ¥ dsellad do ud C-C

393
1s - 1s
(a) g et ) el )¢
° sp sp ©
PR oLl
AHdAH] .
AHdd-dl A
2p, - 2p,
(b) B
b ' / 2p,
Ll .
2py
g
S1101-L
PRIOET AHAAHL
uuda-dl Gu

wsld 13.6  Swd-dl sasly suslani (a) Row
AFge (b) ws ARz
Ruouloitirl AHddA uRL dot 1 B, s sol--l 2p
sasl oflo sioleiedl 2p saSlA AU U B, 3 Fil
ouogatel AP wl 6 siol wuRll 42 o Wi
() oltll ot-ild B, 24, SULS AE, As C—C © oiY,
6l C-H 0 ¢4 2l 6l C-C 7 ol 4ud 8. C=C ol
(ol 2i-eniedl 823 kJ mol™!), C =C oit (6it el
681 kJ mol™!) -l C—C ot (vl -l 348 kJ
mol™!) 52di a4 Hwed 8. C = C siteons(120 pm),
C=C (133 pm) 21l C—C (154 pm) 6ifciolsS sl 241
8. $A5ZIA et G 5160 UM aAnl Aid(F
e W Ausle uuBd Jd vadd € 8. M,
Sulde s Wiy vy, B,
13.4.3 ti-la2 (Preparation)
1. 3(@an sieidsuid
3y siessl wiell a-l Bl siriaaixi

: ElBLs Y SadHA

24 8, sl YA (quick lime) 15 WA 2™
sl 3@ solss ol wsid 8. sl 3l
{2 ealedl WS il 2R oY sl
qadl s 9.

CaCO; _A, CaO +CO, (13.55)
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Ca0 +3C — CaC, +CO (13.56)
s(@uy
PIRIEYS

CaC, +2H,0 —> Ca(OH), + C,H,  (13.57)

2. [QRa sass Adrdmidl @ [QRi-a
Judalss Al qeslidly w2y
SLOsUSS W wFAL il RBerddedimna-
Ay B, Gy Sl As Ay [Aclun
aall sieslisa (alkenyl) dalsSs ol &, %+l

AL A UL aal AlesSH 1oL 9.

H H H
/

| N
Uesieie _
H2|C_(|:_H+KOHT /C—C\
Br Br Oy Br
—NaBr
~NH;

CH=CH (13.58)

Na*NH;

13.4.4 a3l (Properties)
CIRERIEEEN]

BleslSe ALl ofllds dpedl, Hesld A
ekt Al olils dRdinl qduad AR B.
2lesl ARl uH AR AGHL Ay, d Uil LS
Aodl Ul 2 qdl Ay sield HAAdL AR A
XAIUML €U B, o1l 2lest S Aol DAl €l
0. U dlEBs A dAd B, U WU AL
Qg S 8. dwestS Ayl Fola Yol
aeild Hud 9. duil el sdi sast vd well 2w
HEABA €l B, uid selFs qlasl FA & du,
sl 225ARISS A ATl gl i B, diirl
dlaeu aual-dl W oa-liy, Gesa-liy 4
Aedl atdl ond 9.

SEIRIEEEEEEN]

155 Al A suledl wd §ARRs
daeud, diglla wWEAL A dilmasRad WAl
21U 69,

A. 2uestSL 2iRBS weuq @ QUM Hig 214
ALHGS (NaNH,) wotor Ao 8. dil Sad- we
wEul s Gueddlyd diy Hsd s34 ARUR
ARRALSS ot . Selld 2w S 2l WEUIAL
Ul Al ¥ euld B 3 Sl A Sl whaui

RO

S AR @oud 414 9. 2 31 7 9 d-l ot
2 A58 51291 U 8 ? AR A 2llval 691§ Sl
SO URHIB, sp A slole A, Sellul sp? Agd
slolel uRHIRL WA L SAAHL sp Agd Slol WRHGY
A8 el SlU B, SaLd QML siel vl sp
Agd smsul s ABlsdl ay Sl (50 %) d-l
[QgdsRidl ay € 8. ddl Sud wmi siol
WAl sp Asd sas C-H ol Alw Sdsgi
yous il R, Sellani 28el stolel sp? Asgd saLs
A AU Wl ol sp3 Asd sas Rl ay
Wil 21 9, defl A 2 Seild sl Sl
Wl Ll U, Ay A0l Weld a3 92l
wil a4 8. 2w, SUSHHL Bloid HAAR  siold
URHGAL Al ANAAL SIS UL RS
el 11 9. dil il ASL L § 2lestS ALY -UAL
ol LSl URHIRL RS @eid HR1ddl 4],
uig Wel Bloit otz siold Ul A

-

AAAL SLE% URHIAL % 2IRRS weud 421D 9,

HC=CH+Na — HC=CNa'++H,
CICTENIRUEETIETHN
(13.59)
HC=CNa"+Na — Na'C"=CNa"++H,
SUARuH SelAids

(13.60)
CH;-C=C-H + Na'NH,

\2
CH;—C=CNa" + NH, (13.61)

AR WRALSS

2L UWBAD ek v 1Sl AL UL
Agl. degl 2 UGB ek, wiesld A BlesS
Al [QARA S0l H2 GualdHl dawy 6, oye-
1206 dal 642-2-216 A1e Gusd UL sl
2019 il g A2 ? Hlek, Hiesld vt Hiest S AL
ARRS weiaddl su 1A sulda 8.
(i) HC=CH>H,C =CH, > CH,;— CH,
(i) HC=CH > CH;—C=CH >> CH;—C=C-CH,
B. Awiella uEail : vtiesi S dlg-iui Boiy
Sl 9, ddl dul qusidglon, ddldd, 19t



sLoglstel

SalSs adRAL 6l 2Rl GU A% 9. qlla {lue
{14 ealdal deisst yoer o 9.

H H Z

| @ |
C=C—+H-zZ_H, _C=C-+:Z >-C=C-

R-uslEs Selu
oieicl ddtelle lua-tl 2R [R-ASRs s2iu-xl
Rldl U2 0. AUHBA 2UesS AN dotela
uBal wsladlslandl Fas yoel a8, viests-
Adlyelledl et ool UBWAL SAsgia Rl
dpiella wBuiziiqr Gelgell 8. 3edls dowla
wBadl A sulddl 8.
(i) s GARwl :
HC=CH+H, PUPdNi, [H,C=CH,] -12,CH;~CH,
(13.62)

CH;—C=CH+H, _PUPd/Ni , [CH;~CH=CH,]
WL IR
VH,
CH,~CH,—CH,
oL
(13.63)
(i) Sy GAw :
CH;-C=CH+Br-Br— [CH3CBr=CHBr]
1,2-g14e M e,
\’ Br,

Br Br

||
CH;-C-CH
| |
Br Br

1,1,2,2-2216041W1u A
(13.64)
2L WAL sold 2215ARIS$4H1 oi-ldal GlBiA

glap-l alalal widl 3ul L e w8, dall
uBuL Al un Hiedl 00 qua 9.

(iii) 8w S A AW

AUESISH AUAAHL SLOflw- SalSs A=l
(HCI, HBr, HI) 6 21l GHASH 23U udenss
Adlos-il (gem dihalides) (FH1 215 % $l6i- UM AL
6 Szl A Sld V) oiid B,
H-C = C-H+H-Br — [CH2=CH—Br] — CHBr,

oL A, |
CH,

1,1-g160H1858
( 13 .65)
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CH;—C=CH+H-Br—> [CH;—C = CH,]

Br
2-6 A

\

Br

I
CH3—F—CH3

Br

P et

2,2-81 4G M
(13.66)

(iv) welld GA=m :

Mkt A dlesld AUl BFH Les15H
Aol uel wisll 2w AMBd 8 O xA well weal
UBul sl el westS AR 333 K dludid
wsyRs ude A e ASYRs R g1l
welldl 2s 248, GRASA sleliRa ddly-l oieid .

B HgZ+ gt B
HC=CH+ H-0OH 333K CH;= (|3—H
UL OH
AHES150L l
CH; - ﬁ -H
o
SPRICH
(13.67)
Hg2+ ‘IfH'I-

CH;-C ECH+H—OHW CH;-C=CH,

MRS |
O-H

AHE2s15mL

O
WAL

(13.68)
(v) Wanaddaq

(a) A1 WEAHAEIAA : 250 WRRARHIHE
St A WauASHad 4 @A
wdl YUAdudn od & % Glul suedlyen Yuddl
Wsd 8. d [CH=CH-CH=CH] uy-ualdd
wsl qAd B, ¥ {CH=CH-CH=CH), 94
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gl 8. g0 WRRARML 2 W@WR dlwdlss
o 8, YRAARRRAA wdoll Bew sedul Sasgis
dls quay ©. 2 Bt Hid YaAlss sl dY Yalss,
gl ud Wl S B,

(b) Ay WHHASIAA : Sudd cwe A
(5 dwd) divigdl «ollmigl 873 K diudld uaR
sl de ABu WanASHa Wy 8, Sl
AR QAL WHASIAA [ ol B, F
Al uedl, 051, Al A uds siells
AdAl oetiae Wl wiles 2w B, AHERs
AU RS AN UidRd seudl 20
Al Rl 8.

/
Cl—(l—> C dld diul
'” ivigel ol O - ‘
C r) CH 873 K
\\CH (13.69)
s 13.14

S5 AR Aul 3l Ad uRaldd s ?
Gl :

CH,COOH X299, CH,COONa 48184, Cpy,
ClLdhy

Na/arsduz

C,H,Cl €2 C,H, ——

CH,CI

l essiedld KOH

Br (}IZH wesiidly KOH —
C[-I2 CH2 oy e CHZ—CH&‘
CH2Br

13.5 §AHRS Qdiswiv (Aromatic
Hydrocarbon)

wlfNaNH2

ale dud divigl «ofl
873K CH=CH

AAARS eLdfisiold Aol it dAgA’
UL SSalMl 2§ S1RR 5 dedl Hl2l Gl AL
QA a (lls Aoe AAUY FAL 242 Yoiu A V)
q1d €9, L AUl DRIRS Al 58 9. Hal

RO

Q9L 2ALal ALY+l GlH aay H1adL €1 8, 6l
qdy dY WRigWd B, Uid AAARs Adlwl-l He
auaLdl UBAML 2L vRAG Gl ddd xS W 8.
A% AUAARS SlOisielrnl d2als Gelgel Al 8
gl GlHrt ddun oled et G2 WRAdUL ddd €Iy
8. Alxr add HAddl RS AL GBS
AU el SFel aey « HLddl AAARS AdLg-llA
AA-GrRASS AL 58 B, 20wt AdlogeleL Feedls
GelgRell 1A ealen B,

CH,

RIESt RIS Aulefl

IV ERTR)

13.5.1 -UHSW A AHU25dAL (Nomenclature
and Isomerism)

RS AUALAL AMSREBL A AHH25d L]
2yl 2uE A5 1280 31 B, A[DrdAL ofL 19
SLOZ URHIRRAL A 8, del d Bs A U
s usiedl ws [@Rald luy o-id 8. oA
UfrirAl 6L IOl URHIRL 6L AU YAl %EL
el s AUYS WAL 2udl sl [Gaulid
ol 2Rl Yel %EL Wl AUH2SL ASY o B, %
1, 2 29l 1, 6 3 % 2l (0—); 1, 3 adl
1,53 % %2l (m=) 21 1,4 % % U (p—) REReAd
AdAL B, Gl Al Sedls Gelgel A
gllel B,

CH, CH,
2_CH,
Fausaci 1,2-s1aMasas [
(e se) (0-s1uedl-)
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o RueiRatil $3Rs vz 3544 (Friedrich August Kekulé)dl %+
182940 %u{l-l ¢ (Darmsdt) el «ORHL A4l gl & 1856H1 WBUR i
187541 Axet ARUAAL Fell owul. o804 51945 RuUURAEAUA A AR 6 Hgraysl
2Ll AL, YUY 195841 U3 A8l 2 2%l 531 3 A5 slol- uRHIERAL AAsollon
wA oit ol gl Rl s ad B, olly dil 186541 Glrii olal
AL ALel 2, %3 dHA el 92 53 5 s104 URHIAAL guraiil

N N N . MED

B3¢l LS aad ol 93 B ARoUe ddA o[l aUlds oltRal yd 53, a’ﬁf 2 2524
gl U Ol SAsgidld AL WHRA B, ARole AR DL vitiel-l (7-9-1829 -
e {3 Hoger agldl edl 13-7-1896)

“§ wsayds dvil 2@l gdl, uid sl 2R Al 4 ed. SRR 3 R RAR
555 oflal gdl. AR H A vRalA AR dg s, sl A uel 1o GlE el o1, i 1l AiviiHl
A AL U] WL gl s UsRAL (AL oliRel WAL HRavs-l v A gl R\l gdl. § Je
Ad aioll-alioll ol AS 2\l gdl. ¥ sA35-54135 125 2idl ] edl. d wu-dl oy 53 2 edl, AR
Aoty 5 As A dlaiedl yeodl i eoudl dldl 8. 2 Fd oidal swrad ¢ e Ad A Wil edl, AR
aAs WIL 2iu vl oS dar ABIAL oAl wnd A WA AU AuwA Gudsd M sieani aldd
sal Al 210 5& 8 F - el Sl Wl wcledl Biied Uil WA, dl % UG Al AldLcSR

530 wslel ud 2UuBL wuue aAid ol oSl d udal 2 S5 d €l eq ASA. (1890)
AL A ugdl 3syadl ot adiog] ARl YA WAA-OASS Adloreiietl adld Jsyelld U iy

w1,
T CH,
1
3
CH,
4
CH,
1,3-814BauSaci (e 1, 4= M1 5a6i (e
(m=op1uel-) (p-mudl-)

13.5.2 C:{[Z'\D‘b'ti {81281 (Structure of Benzene)

ol Alwan Wdsd $A3x (Michael
Faraday) 182541 "o ed. 6l[3rivi wtledly ol
CeHg 8. % G2 vigiddl eald 8. 2L wusdly Yo
Al AU Uk, Vel § 2UesS AdwAL § F+ll
AR, dH 2L 254l A3l 541 B d-dl wd S5
Aol ealad Al ddl d-u AciAd oiwre @ 9
[RURL 917 drtl (e optHl 2 vRuHd i
58 dr oltRRl sl sl uen aul «{lsull .
Ol 25 ]l 28, D, d 2AUBAASS oirld 8, o

dul dal Blelardl g1l yud 8. ayul aldd As
wA WA W5 ¥ WS [RAUND YU~ oi-id 8, ¥
AlDrieAl 19 160 244 89 @ldgiY UMl AHIAdL
YAd V. VL o4l Addlselld D RS S54dN
186541 Gl s oluR@ YU, FUL © sl
wMAL AGU AL O, Al Asid (el wudal €
ddl wds siold wHel W s uHIeil
Alal 9.

H
|
H-\_C/C\C,H

" 2zal
H™ \?/C““H
H
554d 6{HIREL 1,2~ Aleiel 6L anEesiHl
Aouadl eald 8. As AnEesHL olBirtl oid WL

(Boilid si6ld w0l Agdal 8, sl ofla
AHE2EHL WSO slold URHIRL A1 AldaL D,
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Br Br
Br Br

uig G0 Mot 25 o 2l BRI s
olld 8. L AL MR syaa elaqul
el [goitlAL eletiuHint (oscillating) aciiasdl Aseusdl
(2 yawer 2y A s ed.

AL YHRL usl ssydeAl ollB el
AU dldl dal qelela wBadl uda
(CReuut uBadl walsdl auaanl s 28l
Sdl. ¥ olleHi uA¥er (resonance) gll AMHAALH
WY,

AR 2 Gl el

Adlgsdl Rgld oo ol [Boid elad
Aseudldl ARet gl Axmadl il 8. 6l
[l e ol A5 Yot 8. 354d31 yadal
6L 6{HIRR0L A 2l B oy dloleled 2UUAR 6{HI80L 8.
g oitRRIA wegIRL U] vieR aduusiz »adl Big
gL dgausiz €l edlad § (C). viexd aau 6lum
qaudl & slolt Pl uR [Rardlsd wdal o
ddsziq euld .

O—O=00
(A) (B) (€)

sa gl AMse AlGSeAL sitRe {01 (AN vy
U D, A[DAHL otL 9 slold uHIGL sp? AW
qd 8. slol-l 6 sp? Agd s@SL A A 24 6
stol UL sp? s sasl wA AR s ga
9 C—C RouL 64 oirld ), % w2518l AMdd il
orld 8. €35 stold-dl ougl Well Ws-g sp? Asd
sas 19 eldat ungl As-2s 15 sas wa
Al uS sa 9 CH RouL oy oi-ud B, 835 10l

RueLAsiA

WA s AAgd posas B 3 ¥ A eulow ol
qdusl AAHdn dol dllsdd &,

sl wRHIAL AAsd p-saisld  eugAl
ARLR 4 T ool oA 8. C=C,, C4—C,, CsCq
#Udl Cy—Cy, C4Cs, CeCyrll p-stisivil Azl
prsi (13 wslanl suledl Horo 2Rl ool oisdrsdl
oL UsRR+l wsuAil Wl 8.

= -

2us(d 13.7 (b)

sl 13.7(a) A 13.7(b)ui euldan oiiel
55qanL 2l addl T oeiHaloL 6L 6{HIRRIA AHq3Y
8. a-(320 [Aad- gL 455l 2y 3 aauui dal siel-
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URHIRAIAL AIdRB[TY 2dR A 9. GURid &3
st0t YL p-saisi Acon siol unRll p-sas
wde ARa2 gardl Acuadt A B, (2ugle
13.7(c)), %+ (2ugla 13.7(d)) dsgiv e
qad a3l sulaami 2d B, 2w A 2uslui
galledl Horol waslelld AMdd Al GuR As A
A 25 SAsAA Aen W B A HiAdML 2Ud D,

Y4l

(Sasgid alen)

2usld 137 (c)

2usld 13.7 (d)

wigld 13.6(a) 2 (b)ui eulen 3ol © w
a5 S5 uRl 6 seld Il uR WAL oled
(Rarllsd us &9 siold Sl U Yo A gl 4 8.
6l slol WAL a2l -lsd adal $AsiA dlea
Sl oL sl WRHIAAL S5 gkl [RRadlgd
Sdsgi alen a4y ueadiel 2usnidal i 8. qal
Ol [RReudlsd o dAsgiacl groglell el
ldl wRslAd wusdldsngid-dl wua ay
QU

a3 [Aaddql wRaudl 3ad & 3 6lHn
AHdely 219 O, Gu wudd DAL simReiMiz]
515 g olaRL (A 21adl B) AL €l dl oid WsR-l
siole-sioln olud{l ojtcions (@9 QR s, uig
a-32 [Rad-qdl wRausl yud 8 3 ol o9 s0id-
sl oitcolls A (139 pm) 8, 3 ¥ siol--siol-
wseoit (154 pm) 27 siel--s16i- oit{l (133 pm)
weadl 8. 2un, AlHnal e Boldsll 61 Ai-d
wRRARHL 6l doella wBar adl A3 8. 2,
AL ollotd GlFetedl AU adeysd wlsml B,
13.5.3 ARAHRSsAL (Aromaticity)

AFALAHL AA[Dpetrl RS A% AL ey Al H <L
JRAUHL Aldq, ¢ slanl §RAARs A eHl aay
weuell W2 aud 8 % %l ol quag €,
uesl dui Gl ady €l ¥ AL €.
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(i) Axddludl

(i) aquui Ve T SAsPix Auel [ra-lsa

(i) acudl (4n + 2)m dds2i-l szl

i, n = yals Aval (n =0, 1, 2,...)

LA Q?xél'ﬂ [fun  (Hiickel Rule) d313
AL 219 B,

AAARS AUl Jealls Gelgell A sl
] :

ol ARSIl UUSd  wasdldRIzSASd
S EIUE] 321y
(n =1, 67 $asiA)
Angiellr
(n =2, 101 $asgi+)
EREET ) [ERTE R

(n = 3, 147 $As2i)
13.5.4 A [l oi-az (Preparation of

Benzene)
Al AwRs HREL slaziMidl Aaay 9,
A% dd wddlaui 1A sulddl uglazil gzl
gl Hid 9,
(i) Smdad aBa WRARASIa : (e .
13.4.4)
(ii) 2iAHRs ks BswlilFuda : dA-ids
RSAL ARUH 1A AL ALSH A1 O1RH. Sl
6l ma 9,

COONa
CaO
+ NaOH T + Na,CO,

(13.70)
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(iii) Bhad Rssun : Bead suwd (s g
A oyl Wl wAR sl Bellad Al
Resust w8,

OH
A
+ Zn —>

13.5.5 dasl (Properties)
odllAs paul
WAARS LSsioint Al xRy 2020 8.
AL A dil [@Rre araint dal PU[E waiel
wydl deueladl 8, di Al (sia-dl) aluflliel
YRR ¢l ¥ 3 ¥ AR At 4Ad 9 w1d Ddld
wasl (5], udBar 4934 g2 Avall) Ry
414 8. dell d-ll Gudlal slluaudl 24 susid YRl
AL Y D, AAARS eldsiel AL well
B 28 B, ug slells qlasl 8 dd % Bid
Ay 9. dail Haawll odldel sd 9.
A syl
AR AL SASZA w1000 [AReuA WEHil
20 B, dH odl [ARre uRRARHL d¢l dLella
2§ AURBAA UBURN weL 2110 B,
Sasai wqeel Q- uBai
A, ddlodud, uesldad, (Fa-siyen
s SAUA 2 [Fse-s1620 AASAUA AR 24T
Adloyti{l e Sasgie vi(l (e uEuil
® 3 il Sdsgid R UBus (EY) gHdl s2-R
uBus 9.
(i) w2 : 2 dlHn g AUSRs §RS 214
Al ASYRs R B (udga Bisa)
AL ARH SAHL i AR G dddHl A2l
A elvid 53 AsU B,

©+ Al - HNO, +3is - H,S0,

l 323-333 K

+ Zn0O
(13.71)

NO,

+ H,0 (13.72)

ALS26L (Bt

RO

(ii) Sdl@na : 2 Al @A AR Fal
(i FeCly, FeBry »tudl AICLl ¢1dui
gl A uBU sdl i AUl
20 9,

Cl

[y . AICI,
-

+ (], + HCI

SARI 3t
(13.73)
(iii) NS : dquul e Aesis 2R
A A3 Adl [BRAAA ASIRUL 58 B,
WAL ol grinda AesyRs 2R
(2AUAH) A& 2 KA 2d O,

SOH
A
O + H,S0,(80,) —— O + H,0
KRIDRIE]

AsyRs R 6l[Dsrt
A iU
(13.74)
(iv) B3a-siseu suesSauq uba : a3 6l
s vieyHuy sl gl suesda
SAlSS A AWM SUHL U B AR 2les1dd
O[3 WAL D,

CH,
s arc,
+ CHCl —— +HCI
ey
(13.75)
Mo AICI CH,
O +cHCo AT + HCI

Sude o[t
(13.76)
o[l 1-seliuit a1dAl uBael s w2
=S ol oled 25U WS 6l[ 1oL

8 ?

(v) Bia-sisan Raddad uBa : Al qdx
AR(AICI)HL @roal Hade denss waa
RS AASLOOS AL UBUL 53] Ade il
old 8,
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COCH,
Fesa AlCl,
+ CH,COCl A—) + HCI
R sl N ERIEE
(13.77)
COCH,
0 AIC
@ + (CH,C0),0 MZ—]B
BRRSs AASISS .
CH,COOH
(13.78)

oA SAsgle w00 UBASHL Ay YA Gulal
sl d dl [QRaud WEuL Aot 2o A1y, 248
® % gl AlH aaudl ofln auddot Uil
[Rau- Sdsgin w0l WEUs g1 ad 28 8. eld.,
6Bl (oL AICH <l @131l at, wei selR+
wd wFu acel EsmsdlRIA[H (CCl) “a 8.

Cl

] Cl Cl
[Fa ALCI,
+6Cl, ———— + 6HCI
* 2HSIR, 835 Cl
Cl

Cl
S55AIRI0L e
(C¢Clg)
(13.79)
$as2id w00 [ wEaidl Galaf
WAlBLs Acl-L 2083 S, (S = Substitution =
[BRawq, E = Electrophilic = $dsgid 2i-uoll)
WGl 3 ealdal A2 dosst oo, wy B,
(a) Sasgit Rl uBusdl Gk
(b) seuadl sieil¥eidn-l oi-iae
(c) wouadl sleilbarnnial WAl g2 ud.
(a) Sasgit xRl uBus (E°)M Gl :
o[l $dlRAUA, wiestfaUd A AASAUA
el g 2R a3 [ AICL, ¢udl 52712
uBus wd wBu s dasgiv wRpl WBus
wsd CIY, RY 24 RC'O (2RS@ud 2iu-)
WU 8.
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() ceCcl + AlCl; - Cl + [AICI]-
sARIFUY
YA

(i) CHyCl + AICl, — CH, + [AICI,]

(ii) CHC—Cl + AICl; — CH,—C + [AICI,]"

Il Il

O 0]

szl B, A el ool wSRs
RS U WA AR (AesyRs AlRuguial)
aaidl ddsgivl xR wBus, AUSARAN 2iuA
NO, &4 8.
Astssl 1
H

HO3S(5\—H+H—C}—N02 = H-Q*-NO,+HSO,~

LD | |
H

I

H-"$ANO, = H,0 + NO,
NEEEN AS2HUA
ASRs R 21

2§l Aifal Fdl uUe olold 2 B 3 ASZURUH
2l Geulriell UBal aesyRs AR, RS @315
w USRS RS, A8 dd ad V. M d WM
2R A Adad 8.

(b) swiidain-l siriaz (dREAaH 204A) :
$Asgld ARPL UBUsSU guarl o=uglel waal
WRARUN A o B 3 FUL A sl sp Asd
€l .

H

Romy Aslel (RAFUH 2u)
VMUY A Axded glal 2udldl uid 53 8.

H ®  H
@~ H @ H
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Ruow A5 wtadl AN 2l sp3 2Asd
stol UMY, I AP [ARaxlse w124 9y
0, ¥l 510 RowL Aslel vudl RFUH U
WARS oL opud B,

(¢) WA g2 ad : 23RS @A yrund
Al W2 o ALK dul Vel sp? Asd sl W
(AIC1,)" (dellzoniad, s 2 AUSA-ArL
(BRuMi) 24 HSO, -l (el [uml) gual
gL W2l pud 8.

— _ E

£ lalcy)
@ 1 + HCI + AICI,
H

H /\so i E

H
(R = (Y us
H

Ailla wEal

oo uRRAR2IML Med ¥ G s 244/
ual eolldl dal [ise Gelusdl elwRlHl Gl
SO UG HUSASSRA HA O,

Ni
+ SH, ——>
A

ALUsA A

(13.80)

watodl ustadl giplul sdll-dr

R GU[Tt wRML GHASA 6l E505ARISS
(CeHCl) eirtid ©, %= gl usL ¢ O

Cl
Cl

uv Cl
O +3Cl, ——
500 K cl cl

Cl
Al E5ASARUDS
(BHC)
(13.81)
g8 : U3 Al el Sl 2RM. saMl
W & AR d Al wilddl 6d © dal CO, i
H,0 G~ 53 9.

15
CeHg+ 220, — 6CO,+3H,0 (13.82)

RO

A6 uaL erdgistelndl wmM eed uBuA 1d
galdal nu@s wdlser g ealdl asy 8.

CH,+(x+2)0, = xCO,+ = H,0 (13.83)

13.5.6 25 ([Ruld ol BGudla aug-l
2 (RS AU (Directive Influence

of a Functional Group in Monosubsti-
tuted Benzene)
R s [Ralud el y:laam-

sl d dl AetfAd o9 [Blazeufd luad aui-
wHieM W adl el 2480 A usil ades el

wil B, el A WL flugl e luw dd waa
dol ol e efluy dh. o adgsHdl AWER
O ddUMl Adl elvd 2R AHSHL WG WR
A8, ug wouBdl [Auq wHld el udal
AL WAL U Wl B, i [Reysi-l -
MEds 2R 58 O, AL 2Dl wadl W2y

@ REAsHL @oid HiSdl sielAl xal 13
KAl wdl 9,

Bl 2R YA UAREAS AHEL 2 F WL Aal
elud gz Aqed 2l ud UL andAl FEa 52
8 dald 2l A4 TR 2w [gas A4Sl 52 9.
Belsel dls 2uusl Blas uxedl (-OH) 2au-

MEas i 24Pl Bdla 1A ealdel Anied
o{HIRBl Agd oiHREL B,

:OH +O-H +0-H
13
I 1 11
gH-n o
L]
v v

Gux suldd e Yoll vl 2ure wd 8 % o—
A p— AN SA5ZA Ul a4 8. ddl [QRaud
UBUL Houd iUl U A 9, [QANHL it dloy
olold W B ¥ —OH Ayl —T 2 51280 6l
qeydi vl i Ul Al ddls SAsgiA - Eddl
82 8, U AREArll 518 adUrll UL WL UR e
SAs2IA drddl a4l 9. dell —OH uys 6l[oet aqu
gaAsdA wRPL WBus gral w2 ulbu 2 B,
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ey ulBusiRg wHel Gelwgwll -NH,, -NHR,
—NHCOCH;, -OCH;, —CH;, —C,H; <31 8.
HADE  SalSsdl BRAML, Sdlyd HY
AUFUSRE B, 502§ Al welor -] xuA $18
o[l adu-l e wse SeAsiA dddl 12 9. dall
ugdld [ARaud Hedd oid 8. A 5 Adeddl sRA o-
el p— 2l YR SASZI Arldl m-a Sl Ay €1d

9. ddl Al uel o— A p— @ MEus A4dl B,
SARIG DAL A eyl 1A salleul 8.

+Cl : +Cl:

th Il ]
@’?H e ) e
l/._.
I R it
C(ﬁl ‘Cl.
v [;j

Wel 2 MEas AHdl : & Ayl «dl sima
Al AHSA Hel AL FHEA 53 8 dadlA Hel e
MEas Ayl s& 8. Hal A FEus el deals
Geel —NO,, —CN, —CHO, —COR, —COOH,
—COOR, —SO;H 3R 8.

gl UYL AU AHed Gelsw A, A2l
A drll UL - T 4 5128 Gt Ayl SAsgin

geidl 29l 52 0. U2l AlF 1A ealden uwie
o{HIRBI Agd GiHREL .

o,. e,
0, ,0 0. 50

é&Nﬂo \wﬂ -;wﬂ
G- =0
<> <> «—>
Gy
I 111

II
e' ) e
0Z 40 O 0
|

|
i}_,
IV Vv

2§l Buul Al 2se $As2A dddl
42 8, ¥ Ytl@Raud uBud yBd oud 8. ddll
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2L A4S wFUSRE AL uBL 58 B, Hal winisdl
AUA Ul A U 2@AHL SAsA HAdL 2
gl B, uReud Sdsgi4 wRpIL uBus Sdsi
8lss A2l e ds isulE O w1 [@QauA wBEuL Hel
AL Uy 9.

13.6 $-uRo=udl 211 [Qugal
(Carcinogenicity and Toxicity)
Al 2R ogABY euisiold Al (% A
sl Ay 60 ady A 8) [Amg A A U
Adloreil B, Jzells olgulZu sLdgistoln Adlw-L stoils
veledl Fal 3 dwig, Sl A URREAHAL 2Ayel
ggrigl Gaue Wy 8. % WqulRul udelld dedls
FaAAAAURS UBUL gRL dHi DNAA < s34
U B~ 52 0. kedls U AR sLdgisieln
Adlorell (A duglani eulen B (il olis).

1,2-6i=op 8 A

1,26l wule

3-FansSa sl

1,2,5,6-31401 08 -2l

0

CH;,

9,10-s1uMaULSa-1 2-6i=ori 2l
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RueLAsiA

AR

SISISIeAA Mol 5160 A Uil Al B, eusisieln Aol A Sadl A1
WA RHil i 2 B, ¥ Glosi- Yo dld B, WRAANN s Hewaysl eduls {lusiHl
Geulet M2 Wed WIS ueld B, gl $48 dal @E-ARA dledHl yeu GodAd LPG
(Liquified Petroleum Gas) A7 2i51Rd ge2dl 41y (Compressed Natural Gas) €, ¥ Ug\[@uuuizl
Wt al 2d B, sl Al diedl olMRRIA WU UM YA Agud
AL (15 AU, VAP AAYAL (LSl 2 2ies1SA 0L, ABU (AluUBs)
2 AAARS Al adllsd Ml 20d B,

A Aol Wou WBU YoaHas [@QRauA, g8, 2EHBAA 213 AAAR S .
el A 2iesS Aoyl dotelle uBul cald B, ¥ wad $As Rl doela
wBul du B, AAARs € sielt g lal i Huud SAs w0 [Aeun uBa
U B, 2L Al AR WRRAAML Al wBui suld 8.

ek Adlwdl C-C RoHL oftrdl Hsd auRiil 51220 A3uslly unuest ewld 8. Sl
AldRa (staggered) 2t A (eclipsed) A3uslial UldRd AFULML SLONAA UM
sgollonell g2 ollscudal glatell d-fl wdldl a4 Sl B, el Ayl sloln-sioi [Boitxl
AW A8 UGB €l Aas anazsdl (Ri-2ia) a0 8.

Bl 2 OBASS Adlorel ANARs cwlalisal sald 8. Al AAARs sl
adarll (s (4n+2)m SAsginrl 2R 58l 53 wsid B, Gl aduul Al A4Sl Haal
[QRau sl 2acia yrfaeuud UL e daudl AFudl AHudl ABAAL dal elvd 2R Al
R WA 2 V. Feals olgUBU SdJsielnl 6B aau Asollan WA Audal U B, ¥
Fuoels ugl eald 9.

WY

13.1 @Al salRAad e®ud S8 o 8 d di 3dl Ad wHenql ?
132 A euldal Al TUPAC UM @vil.

(a) CH,CH=C(CHj), (b) CH,=CH-C=C—CH,
(c) \/\\ (d) @CHz—CHz—CH=CH2
CH
(e) 03H (f) CH,(CH,), CH(CH,),CH,
|
CH,~CH(CH,),

(g) CH;—CH=CH-CH,-CH=CH-CH-CH,-CH= CH,

I
CZHS

133 A saldal Al ¥ gl dal RBoid vl Boitdl dvan sulddl 8, dadiql AMQd
oL AHE2sAL 6l Yoll L TUPAC ~UH @vil.

(a) CHg (¥s [oin) (b) CsHg (s Bioin)
134 A ealdal Adw-lAL 28R qadl {luadl TUPAC i duil.
(i) Ure-2-9 (ii) 3,4-g1uMaSaure-3-O

(i) 2-Sadasye-1-S- (iv) 1-Budasye-1-6



sLoglstel
13.5
13.6
13.7
13.8
13.9
13.10

13.11
13.12

13.13

13.14

13.15
13.16

13.17
13.18
13.19
13.20

13.21
13.22

13.23
13.24

13.25

NS sl AAYA A 2AA@{REL Sl wA URe-3-2iAd B wa 8,
dl el A< oltiel 2 TUPAC U dvil,

SIS desl AAYL A - C-C, s C-H G 68 i s C-C 7 64 41d 8. A<
AL 24§ 44 u Hlden HRuddl 6L Hld 2[&816¢ oid 8. A< TUPAC lid @vil.
WAL oA Urerd-3-20ld 515 215 2ueslvdl bl Hadl uyr 9, dl d
Hlesl oielld Yot avil,

3 euldar @ddisieid Aol eed uBuAL wURs Wl avil, (i) oy
(ii) Ul (iii) Ssmdet (iv) ey«

€50-2-Ortrll (R 2l 2 AMERSIAL 6lHIRL elRl sul uME2s Gosarilely Gy edl ?
a e ?

Al o2 [goit glar 9dl d tlaeundl a we 8 ?

QS weueld ARARSAL saladl $85 Al qas © ?
A ealdell weuel>il s W2 VRAARSAL sladl el ? Anendl.

(i) <:>= CH, (ii) U (i) @

Alea 1A ealdarl Adlomi 3dl Ad wRaldd e ?

(i) puSgemiofsn (i) m—uSgisalRo

(iii) p~udgleley s (iv) 2B

ekt HyC — CH, — C(CH;), — CH, — CH(CH,), ®i 1°, 2°, 3° 5160 4H1g20A Sl
A d Uy sioll WA Al g wRRiHl Aval uaL el

Bieh YuicHl Wil 518 d-ll Gesanloig uR g 2 W3 8 7

WAL HBr GHatcel 2-60Mii «{lue 4ol 8, 213 Gebldd ULsuldsedl sl i
waiel 1=l 1o O, Bulal aldd axendl.

1,2-s1 M Sao (et (o-pudl )l viAlAlluel Hadl «lust avil. 240 uRsux
ATl 354d oitael dgel 3dl Ad 2 & 7

A, n-S5dt 2 SULGAA Ade{l DRRS Ad@seil Bl suHI ANgell. il dAd@seil s1Re0
ueL Al

A W2 Ul SAs2 R0l [ARANA UBAL A 2 FrmiRwoll [RRaue Wi
woid 6 ?

3 salden AdloAA 3l Ad AL 3uidRd 31 asiy ?

(i) S (ii) S+ (iii) S5+

el oHL VSl ARgAAL oIS ekl 5 ¥ eldflnan gkl 2-PanSasyed i ©.
A euldal Aol dudl Sdsgia 200 UBUs EY ud-dl aia waZuicisdi-
BdRcdl sMUL dsAl.

(a) sARAGUD, 2,4-3UAUSZSARGT, p-AlS2SARAG[Te

(b) 2eyd, p-H,C—C¢H,~NO,, p-O,N-C(H,~NO,

AlDrt, m-suLS2AlD w2yl s Adgut ay uediel ad 7o e ?
Sl Saddan e e AyfFan sdiRidedl oied sdl ¢ RS Al
ASY d Yyl

stoi uRHIRLl 4] Aval BRAAAL e oirilde W2 920 WAL W W2 wdie sl
wlddl A2l ? dHRL G 515 s GeleW gL W S

405



B5H 14

walaelly Ruelasun (Environmental Chemistry)

Sql

UL VLEHAL AU WSl dd...

vulazella uuefastiddl e
A AL

alctaelly uene epviid $30
wsql, ddiee B, Al eiGu
WA A RS aull sRel-l
el oAl sl

A ARAL Ul S10UL dal
ddl A el wAs.
FANENRAAL 51200 561 AsAL A
el wiell el Aid_RAlu
el (Hils) 0l el sl
ol wgmaHl si2eil agldl ussil.
yalaelly wgyell Feise Wil
Yol oirlel A5l 2 wueLdl
sl

AEel  @adul sRuy
UBIRAsIAAL Herdd  cdls1R]
sl

“laa s81u@l (wisdom) [l A4 217 QA3 alsa wira 520
dldl ©. vy [Qu 3z A wsigia aa Ads Ad Qg ©.”

242U G HIRBIHE d¥ yulaRi-l veaid 53l 9. yulaelly seuy
el iAWl MBS, RS, F[Qs, ollds A AAHBRLS
UROONAL 2id3siEA AM2d B, i WsHHL U8l yulaely
RAURRASIA YR 2l 3[R 539l valaell ruxa@siq AuaBLs
Rl GeoraRalddl, dgd, UBARL, AN 2w [l wd
Ao V. Al 208l yulaely RuuRElHAL 32dls AHalHL
iRl 22T,

14.1 walarel ugMl (Environmental Pollution)

uylazelly uguel el il A F%904 3251204 uReum
8, % adulail, Welpll 1 Hiddomd W2 dsisdl 9. ¥ ueld
weuRl selld B dd Heds s& O, UeNsl A, Al 3 Ay A3u-ll
SIS A3 B, L UgUSd WA ged AFd 3 WAaAFd ugkeia
5128 wulaRl atd dal 1A B, 9 dd el ¥l 3 ey WRwd
wials sl 12-15 el gaidl ¥3R €l 8 7 M, vRLsMH
UCUUHIAHE WAL HENS F2el % UHIAHL UeNs gl wWdl €l
dl d wHeL 2eyas ol o B, uensid Rued 4 i 9, %u
5 wseum-l saRU gedl Ad [Qaed sl a8, 2R ol ds
3edls weMsld [uen Hl i O, ddl dal ugusl valarel
F81R upal (A gen eusdll YHL O viaeuHl yRL W 8.
eld., JUsARABAUSA2sdS84 (DDT), wilR2s ueldl,
AR Higil, qel el WARBY sAA FAl vewdl s avid
wulaemi elvd udl olle daild g2 AL YBd 8. 2L ueleld
sedl dd [Qaedt ad Al 2 dail Ayl we vl o glRsRs
Sl 8, udlarelly uguRi ugds (Al Alduidl Gt a8



yulaelly 2uEldsiH

M d gdl gL 2iadl well glRL adl He gL dHd
{lul elealdll dgt WA 8.

142  adiRella uguel (Atmospheric

Pollution)

Yool 2uAURA AL dldlaR@lAl -l e
yeellel ol GlULSH uHIA Sl Al Aed ¥ el
el el AS[H AR uaAl &l Sl B® AA £35 W
el %L drldl 821d 8. dldideidl 1Al (AR ol
Hietd, ARAAl AHA DAY 4d B dl AH-AIARW
(Troposphere) $& ©. d eRuidl Awlldl a@dmal
10 km{l Gl Yl [rddd ©. eRudl wwelel
10 km 2l 50 km+il a2l [ERAIRA UAHAL AR
(Stratosphere) 58 8. &lMi-211428L AAld YAl 52l
oL 8, L a4y wHeHl wel-l oy 2 el €id
£, L AslHl Yol gelleil Yelle 2 dleoil, Ml Ay
0. %Y AUAIY ALARRAML SUALS2N%, JUA A%,
A L Yo wweHl well-l ousy dli 8.

wulaelly wedal qeud alle-2uarely v
A aRely ugueldl ou w9, Yl
SlFsRs wRatedl BRell 99.5 % ool AHdlY
vl 8l oA yeelldl Al Yl ueiadl
W B dul dedl 21aR0ell Wdand 2 2 Wil
WL 5 B,

14.2.1 al®-2pa280Y YeMBl (Tropospheric

Pollution)

gl 8l HUMA0{lU 8t Al pYHY SRl
51200 allo-wuaelld HeNsl Ad 6. Aol
Wl Houcd AYHY Al %R A3UAL Heusl 2
galeul 9,

[ MU Sal WENSL : Ues?, AUOZw 2 sioleiniL
ASALGS, SIONA ASISS, SLOisiolr, e
WA 2 RBAASAAL 312,

2. WwsRL A3uUAL UeNsL - 4o (dust), 43U (mist),
44 (fumes), *-L'{Lfl (smoke), 4¥-434A (smog)
A3,

1. Aiguy gdl YENS!

(a) AsU HISAWSS AAAL : U3 AsW5dl
[PHOLL ARl £l A B AR AEL 2LSALGS
AL Gt WY B, A JUISALSS AL AYHA

407

R 8, % well x4 adulaylR w2 I 8. uesr
QALRNSSAL e wel gralell ual wepenlani
HAAAAA @Al AL FAl 3 eH (A™UHL), HIAAG{HI
Al A GUdA G A B, USRS AL
S18 iUl oadl udl, did adl uA uivuil
will {lsad a9l dselsl ol w8, A JlsASSL
ay wHel gadl soll sss ad ol well vl w8,
S IS HURBUA Gelus av Hly wn
6, uel Ugld s wsell Gelus ay adl ues
ARG Aes ALUSUE Ul 52 B,

250,(g) + O4(g) — 2504(g)

AL UBUL A 2 SLEL% UASABS gIRL
g ad uy 6.

SO,(g) + O5(8) —> SO5(g) + O,(g)

SO,(g) + H,0,(1) = H,S0,(aq)

(b) NS BUSUSS HASAL + LAALSZS A
e JUAUSUFA gelledl Yoo 825l B, AHA dlwHl
L6 Ayl Asoflon WA UBUL Rl A, g ay
Gl o dladlldl 245l 2y © AR dil
wsolot WA AUSA  ALSZ%AAL BSALDS el
8. ¥l NO, < »ifRRat af NOy~ o 8, %
lAHl YDl B AU WA dlE 514 52 8. Al
Gl Ay (PRI saded esd wd O AR
QUALS2N%A A Judi[Fug dAeaE]l SRS
HisuEs (NO) i A2l sisudsdl (NO,)
ABRS w2l Gt A B,

N,(g) + Ox(2) 22K 2NO(g)

NO dd % »iifzurt wd B s NO,
2wl 8,

2NO(g) + Oy(g) — 2NOy(g)

AHALY AULARLIHIAL ALSRS 2ATSALDS A1 205w+
WBuel NO, ertaidl uBauidl Aot sl €l 8.

NO(g) + O5(8) —— NO,(g) + Oy(g)

adiail A s [Radul wAd eles
ld 440) dldlaRl S w15ALOrL 518 €1y B,
NO, a4 w2 asufiril uelal dsait ugial &
A ustaRizAN{ w4 Ul 8. NO, 35l w2
gles el O d-iel ouasiHi AAdaiAL dlefl AL
i 9. d uauellpil He wdl dsursrs 8. Guid
o Il S Sl R0 WRL sl weial 8.
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(c) &uSgisiela Aderdl @ eisiol Ayl
Yol sl A SLEA% URHIBRAAL oAl €U B,
Al Sueirl 2yel geddl duil Gt wy B,
Slogistold Ayl Fruvis uel 8, wed ¥
ddtel 3wy 9. d2l Oigdl Yalalid dldlA,
slausad (aguel) glkl dul uall, sel A siel W
a8l ol 9l s uSlAl O,

() stel- ARG AR :

(i) sl WSS 1 stel AALSALSS
il gal ugds 9. d WAL A=A QA
8. d Ay e dR sy 8. d [y vl
A WA uiadl Bl yagA Asal
Adl HRAA B, slold HAlRUSS slolotel 2048l egll
Bt Ay O, Al dlsadl Ml sl
HAsASS [N wmRml Sl 9. il GuRid d alsd,
Al A UglUd el YelalAl 2yel el el
Gau~t W O, [Qadl dedl 3edls auiyl aus-l-l
Avail auil adl 2 8. ds-lidl Rafid w2ud
(service) +i udlel 5128 . Alg-lHl %33 UgMBL-
[Faists Aol 2iond 2 algsll ay ozuul sl
AAlsAGS AR 24 g5l Ayl o 512 B,
9 i el 8l 3 sl HeAlsSs W W2 FH B ?
d Uil Rudilb wd das swoillsa
[RAAIBIA Aslel oirtid B, ¥ wi[Eux-[RHAl B
dglel Al sl 300 oy ay Al V. WUl
sl MRl swolBufedodiBiad w34
4 % %ed wd 8, U YR [EHdlBAL
ISy degrt sl el dedl ad 8. il
2l GRl 518 WAl grudl, vl efeul
Ao, QA dal sed A WdARlA siEdui
vdd ugid 8. i 5RA dlslid Yuwd 4 sl
Al wel 2l d B, el A yuui-Hl
§led S dl deil AWML CO-, uHRL qudld s1R8
E2RIERS (premature birth), %Cl*i@lohld (spontaneous
abortion) 1l cunsul [Agld 2iadidl wsudipil
atl oy 9.

(i) 5100 SLa5ASS ¢ cllciaRRA] A sMHul,
God Aoadl W2 (AL odRlAl gl 214
Rifredl Geuler elMUl Yellddl U2l [Qeed giRl
slol QUSROS Ay Hsd wd B, ol 519
Alsaciell uBL slole JUISRUSS Ay Usd WA B,

UL EEIE

slolr QALSRASS A1y HoL Ale-2URAUL o SlY B,
AHE Ad ded WAL AT AldlaRBUAL SeeL
0.03 % %2¢, Sld B, [Pl sladRl-L qY Guylaly]
AAlRML slold QLSS R add wu 8.
sl gllsuSeAL Ay W dldl aqrulinn 6o
gl 2l dldleRRMl CO, e dldd uHeL
asiy B, dldl aduld usgRisdwad Bar w2 sl
SISOl GUAloL 52 B 2 H[FAY Hsd 82 D,
dell dldlai seld UGS A AR
Ay Al FadlS ¢ O, di ARl ©L d uHEl
godld stualdl dul ay A GladRAL eyl
solr QARG uHE Al B A ARl
Al vdd Ul B, gl sl gl
atd d wael ddisd difidl W2 dierR 8.

dlid aiffiol A Al Q1B AR ¢ Ak~
Blosiel 75 % audl Y-l AWl gkl walRd
6, el yeellril cdluiAdl qRIRl iy 89, ouslHl Gu
AllaRdl wiesl A 9. L G-l Sedls el
dlldR@Al Ayl Fdl 3 sl JEisR0s, Man,
A, wellfl sum dal selRsdRlsold Al
(CFCs) %54l Avl 8. UM, ddideid diuHi af 8,
dell yeelld dlusit weL all o,

2Rl Rl Sl d Ml sdL [ARdRA g4,
WSCUDBL A 0L Sl LA [AdIRAE
Gougaldi 21d 9 5 ¥ Al SIBA (sRdy8) seami
21 B, 9 d¥ el 5L 3 AR Hepil v Al iGuUL
Wl a7 ol 5 wmel AW siAL Buarel
el uig sdid s BARA B F B dAldlaw 58
9.l dldlaRd A5l Yyl duuiad A0
A B, uiq 2wwsa dul 4 uRadd as el 8.
Fefl Ad Al G1GAHL 1A YU+l aRHlA viex usdl
Al ¥ ddl o Ad e Y-l ARl yedldl
AU A5 w5l AW B A yedld oM AN B,
2 gedl Al GG U 58 B, B Yelld Al
Andldl @ay(R W2 4oy oild B, Y4 UK wRedls
sl uR 24§ ol 2 Sl ARM AN B, 2L
oY, ol el 918 asd (AW (Infrared
radiations) GRIF4 53 ©. % 3 asd (A0l
(1) W2 5™ AuReds S B Al 24 [QAZEIAL
AiBS ool s12 glRL d & A il eudl
wdd Wi 8. 2 Bulal ofld Gl ARGAA



yulaelly 2uEldsiH

osdl AL B, 2L % WHE slodd JEISAUSS 2R
Guud osdl AW B, sRA 3 d ydusia w2 wRedls
€l 9 urL Guyfazel W2 Adl %l siel JEisUS S
wil 0.03 %l adl onu dl geadl Al4siGu-L
Andleddl vdd udid 8. oded diffmi sieiq
SRS you qPLel B,

S0 JAIRAOS Ay R Fa-, wel-d oy,
AS2A ARG, CFCs A A a3 24 Al
GG AL B, %12 AR QA VLS SR
olLLAML 219, [GEed SaIML U A”AL ALAl BAlHI
wd AR FAA Ay Gl Wy B, $PRHAL VidR,
slaAll wRL A3AL sARAA elell Sl d woUIe] s
W[PUA GadRL glRL A WM A ay Gt
Ay 8. sAlRISARISIA (CFCs) HirdMBld 20elBis
WL 9, ¥ s[FUA AU aun ¥, CFCs
ugl A AR AsAA USRI B (HEl 14.2.2).
AH2A AHISRAGS Al geadl Ad Gt wd
0. gladl Ml d2l-l uHEHD ANURS vidR-L
Gualae]l 2n AL sadRIAL egell AUl AURS
QuRL w4dl 8. ol L el YRRA Ay ] dl
Yol AL Al a8 UERUH Ha Ueall-l 62
laral e yellt (L2t euatmi Y 2ua8l, yeel-l
A AU atalAL 5180 30y, AA[RAL, Ylal dlia,
[Mg1oL a9 el satadl asudvil adl 2u 8.

409

538l (R 51

sefloie oLl dot a2igal 2ual 9 530 wslA?

w[@oLd sadeil esdl, Foldl dul gl
stuatell didiael Al GG Ayl GARL wy
8, dll-l 4oy, audydsdl dal 2yl Gualal
Hizhl GuIdl ULl HAL Uddl, % dldidRelsdl
AUHIAML 8218 ScUHL Mee3u UlY. AL HI2Hl s
AHY, GUd s algrlldl Gualal B21dl AL
d W2 URRAMRA 43w Whsd 5 N Al
AdgleAl Gualol Hudl Afsddld Uil oled
ARUR YA (car pooling) 4l G, U8l
a4 9al GO SRd dA auRg AL
Y5l uiedh 5 asdid oumal ASA ALl nd
OB 5 sdRUdlal Yuuid s2d OSlRSIUENR B
SRR % d oYUuId SR o el gl ual
RANRIAL 2t @Al HR2 AsAsRS O
dell 2Uudl A yuuAa cuold A, ey asll
(50 Al SIGYU 1A 214, ddlotd difBiol 2131

AR Al dl 28 dalid il HURAlEl 2dd1d
sddl ASA.

23 anl

248 AL el A d wHel quEl wel-l
pH 5.6+ 2w €l 9. 512 5 wiell dldiael
CO, aa B 3 HY Gu~t 2 8.

well-l bttu.t_"'
(augn)
?\.

i
ALK JUTLASS
2 WS
SisSIg Bag

ausld 141 2R Raun
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H,0(l) + CO,(g) == H,CO;(aq)

H,CO(aq) = H*(aq) + HCO;(aq)

U1R aledl Wel-l pH 5.6 $di 2l €14 dl
ddl dRled RS aul 52 B,

2R auldl dldiaRimi e RS yeelll Auiél
U oL A B, AR wgladion AUl w Aesll
LSAUSS dlclaWedl desell Al sl adld ded
gl w2 s [HAuA 23U sad well, gun vuid
(B3l ol (AU 2a30 o e 8 (dugld 14.1).

R aul iAdod-l Adl [@RY ugRidl-l
Guelur 8 3 % MU US A AL
2AL5ALGS ANl Bedrt 4 AldlaR@AME ML €Y B,
UG AU Hwol [Pl oidel (¥ AS A
AGAYA- 4 ugld 4 V) FaAl 5 [QedHas w1
Al Sl F oidd dal dleril BE-ui d2la
3 doadl eeddl U JABRASS A A2
HisAGS ALY Gt W 8. 2L NO, i+ SO,
ARBAA olle wel 2wl wBa s AR avl-
Frlei v el 200 8, 512810 3 wgld gl
Wdl sl uL AURRAA WBAL W2 Gelus a3
addl 1 8.

250,(g) + O,(g) + 2H,0(l) — 2H,S0,(aq)

4NO,(g) + O,(g) + 2H,0(I) = 4HNO,(aq)

Sl MY &R UL Bl Al B e d
Yol AldldRRl (RS SRl ) siild 8. dRUIEL
welldl Bigalni w168 Aol ARile 5ol
Al AHURRA ARl ol Faud i ©. odld sl
et e Yl AWl w2 SO, iy ul AL % AMS
s (Maud sald .

Rus Al vidland], gal 2 818 W2 iSRS
B sRe % d dddl gle we w3l WM drdlA
Bouall & B adl QS Avl B, AR aul w2
wellell W2 A A Gt 53 8. 2R AR
aul el (ground water) %4 ddld gl 24
antad 4O 8 iz wellui el adufavil w4
welladldl @add 2 2 8. d welldl wvld
vzl 53 9. dell o wellil 2iasd, ds A Siur
Fell @R il a8, RS Al ueuR 2wl
el Hsidl & olidsd sl Ui} 8. MRdul
el dlrHdd 2R anldl R wHdl 8.

UL EEIE

uglr 1

di dHIRL Al [RdR™L oS4 [Af
welldl A4l Aot 530 Al pH il aslvisui
dMiRl wReuHll 2l s, w6l wud 2l 5300
3 2R anldL Fuiei geisal 28l 9 530 adlA ?

AlALARWHE US SEISUSS A AUS21%
QAR B q21dld 2R ani-l FaleA
gatdl asid 8. 2R A1[ERId saddl Alddl
clglldl 2L GuAdL el ASA, [Agduas dal
GellolMi (19 As HAAdL [P oLl
Gualol s3cl ASH. UL Aes WAL Y €l
dal sleAldl Guyldl AL ASH vyl SlduL
Sl GH oAl val gedl diydl Gualol sl
ASA. Hedwdui Gelusly uRddsdl Gula
5l % ASH. Fel BRABFA Adl YHLsL dldiarel
wR adl A weldl sy B, 2 uRads oy
ool dly RRABSAL oddl H4ydl &l 8,
Fell U gd™ Uil Pd, Pt 214 Rhei 2R @lg
Sld 8. GR[Fd ddl APl ol [ saag,
CO 4 NO, € 8. 243 d 573K dluMid
uRadsHisf]l waR a8 AR CO, i Ny
uRdde Wi 8. 2wl wd{lAul Yol veuRA
GHAA ol 2RBsAL v2ldl dA de eiiadl
RS, 4Rl AFAA 2R aul 21 d-l elFisiRs
A sl €ldl el 28l daid 2
HRAL ugiudld a0 aslal ¢l i
yylaed sl sl .

AlrHEd i 2R3 anl

2l AdHL el dirmdadl suyonsy-l
SAML A i AHRLY el HisALSS] Bl WL
Sl 8. U gdld 5128 drll 2w ay Avan
2ddl Gelloll 2 [ed nasl 8, {1l swiadiai
slaul, 5 A=A Al oadl dls Gualal
sl vl AL addl nd B, Fe uReuH AR
aul dlrddd-l HRUUsEL (CaCO;) Wd wBul
(CaCO, + H,80, — CaSO, + H,0 + CO,) £
8 w2l [Qad 2sfld 2R W wesd
RS sl UEIA B, RS Al SR8 2 3RS
{13 {12 (A3 (disfigured) ot € 244 Wididl el
el diad, AU B, 2l ALASIRLS WIS 45U
U oAl HIZ MR A1 1995 Uddl s s
Wi 243 sall AU 530 eddl. qaU Retdu




yulaelly 2uEldsiH

F Ayl Gigndl s w2 wouGyl o
Guisd wolal ol 8.

WL AL vicdld ‘e ZUBRHW AL & L,
(ZA2A0e, HYA dal BRAYR IR AL sain
Le Sl B, L WAl v UBHA [Rd
20008l ay UeMS sUA Gelbll slaAl -
ifaril oled geadl aiy waudl wadlsd WUy
Ayl Gudlol 53 89, 2L W2 gedl Ay Hiesdl
Aol wuaS uus 26l 8. %l qeedl 5 @t
aler geadl Ay 2 daui adl asial. wda
WAl EMs wadul slaul, RR0A 24
Alssinl eied LPGelL Guadlal ¢l WUd scHl
2l dlyddadl suogeny Hua QI Wl w
Alddl Al 2ol AesaL ol Guallol
sl HRBU AMHL Al

2. LA ULNSL
WSR-UEUSL SAUHL Yo A8l AAAl YUlHL
A Big A3uAL €U B, AlsAMi] Gul¥d udl ueil,
I dlsadl 4Hdl, 4o A Geldlxidl lsadl
ALHL 2 USRHAL YeUsL 8192 €l 8, dididRRul 6l
sl sRl-aURA 2 DA 1A B, DA
(bacteria), o0 (fungi) 2 A § dla (algae) 4312
Yl ¥ AldldRHl sl S 8 d DauEd-l
WrseL UeMSL 9. gdlHl Al uadl sedls
WAA%AHL AdD B~ 53 8. dil arulaui L
el G, 53 6,
a8t sl duedl aaBsdl 2wl se-ll
R A ealen ool aollsel sl wd B,
(a) wudl (smoke) $l6ilis el eeet elHa
Bt Ydl 8el 2l 8ol 214 Yl selld B
8. eld., olld-Roule-dl guidl, w[@d s,
sl uiesl A su2 sl Gt adl YHLL
(b) 4 (dust) ulRs aet 500 & (A 1 pum ol ay).
g gl dledi 3 endi 2al soL del Wy
0. uan-l el Awel Gidl 3dl, dssia
adalyl Gau~t ddl dlsidl adz, slaAA
dlsatell Bt adl o8, AelBLs sRuMiY]
Bscdl vt uAd RA-e, gasdl sl adlz 2L
usisdl 250 G-l [QRre Gelgel 8.
(c) ™y (mist) Fedel uargl-l seiel -
gl aua-l sRel wBEl Gt wy 9,

411

tld., uyRs 2R P wud -leruas,
Fqrildls FUA Uldlril dgdnl dHIedl 8 daill
gl FAISA HA olrlld B,

(d) 44 (fumes) wd d Gduldd, Fdiex,
yaldlt Gsaael A Zedls wed AAARS
UGB eHUA Gu~t adl sl s Buiel
Bt 2wy O, A Ad selHs glasl, digil
A Gl 2SS YU 5L oirlld B,
58 NSl AR Youd dil SRIAL S8 UR

WHIRA €l B, Sl B~ ddl 58I Fal 5 Y,

44, A AR AddHl derdl w2 slisis 8.

5 WSSl Y serdl 1WSRIL Asell MR oL ALY

0, 2 1 WOl Fedl seedl 15l Fsul Y

wadel wasl oy 8.
querimial GRilsd ad A s WU Ay Ugus

0. GlRdrl ASAHL SAUHL Al Bug H2ell o

Al Aysd Ul 8. Slanl MRdxAL ASAHL A3 2A’d

Y2lal GuadL gL L AAIA Rl ass 9. ds

clsRllAl (A5 A URUSAAML 2R Glodl 53 8,
qU-434A (smog) © HU-4PA ML (smoke)

A galUiAL 6Ly (fog) Aetl-L ] ol 2ot B,

Rl gen 2eAH Aty Ad gl wguw a3

Y- gdl MO B, gU-YHA 6L WsReL Al

Wi 8,

(a) wRWRs 4u-4uA (classical smog) 4L Aalon
UALARBHL Gt Y B, o YHLdL, SAHIAL Gy
A AL ARG el 8. d Al
Ad Resasdl Mmae daiel dd Résudsdl
By 58 6.

(b) uste AAUBLs 4U-434A (Photochemical smog)
ORH, Y% Vel YUUSLAAOL SAUHIAN] Bt WY
8. d dlgril 2 2ielBis A5l Gt Ul
ASA%A BSALGS A €Ldgistel AUl U
ydusta wal Gouel Wy O, Y4U-Y1HY
AHiRRAAsdlAl Gl Algdl HAAd Sl dq
AIRBAASAL Yu-4un 58 B,

ustaRIABLS Yu-4id Fula
U2 ABRUA GBI e AL AU YEL YEL

USRAL UgMSL Yl alat-2iaeil GRlFd w8,

L UG SRS 2RSS (NO) A Ldgisiol-is

ad Gl wael 3 gl wd B AR ydusakd
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@Ml dusdl azd gual wEu ad NO, - 8.
W NO, Ydustanidl Hadl Gol Al wslRs
LRSS A Hsd Ai[FA%S WMYHL FaA D
(2usla 14.2).

NO,(g) —hv, NO(g) + O(g) @)

usd AUt e, a4 waBuss Gl
gl el 2By ay WA AES il
oirild 6.

O(g) + Oy(g) = 0Os(g) (i)

uiBaL (i) gl el 200 iy uBal (i) g
oifdl NO(g) e vor o »dl uBal s31 530l
NO,(g) eiwtid 8. NO, s2u§ -l aiy 8. dd Y
Gl WL cldiarid Hal oiid 6.

NO(g) + O5(g) = NO,(g) + O,(g) (iif)

Al B Ay & ddl NO, ¢l 05 6id yola
AilRRAAsAL B, d uelid samidl egd -
yHal eldgisteld il uBar 30 swmil@erds,
WsAA vAd wiEvReda e (PAN)
oirild, 6.

UL EEIE
3CH, +20; — 3CH, = O + 3H,0

sll@eds

CH,=CHCH=0 CH;COONO,

y)
25l wRaFReda usze (PAN)
ustaRAABS gu-grradl 2
USLAAALARLS  HU-43HAAL AU EL2SL
A, USRS wisALSS, Wb, SIHIRSLSS
A WRALRARISA wdie (PAN) 8. usa
UM Yu-4ana-dl 2008 w2 ool A Ul
©. A A PAN vl dlg sldal del £
0. A v USRS 2SALSE AAls v dLouHi
ol el 53 8. dudl Gl Algcel Hel gid,
olclui groudl udl, o0l Wby Ud, 5% Adl wd A
Adiul dsells wgell adly 2y AeiAd dsellsl Gloll
A B, YU-HMHA R AR B 2 anfayRA
s Uil B, d-uel g, i, oliusm
el Al 0R 2 Widl AW 2 el

QY 6,

250 142 23 alg Ugusl UL YAUSA UL O U USLAAAAUBS gU-Y U B,
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ustariua@s yu-gaua 3dl Ad RalBd sa ?

WsAAANAMBLE qu-PuAd FBid L 2448
@Al aun 8. A wslRRANABRS  YU-4HAAL
wialBis ydadl (Precursors) %dl % NO, i
glLsiol Adlorl daul Belas ydadl Fan 3 i
2 PANA [(RaBid 53020 dl ustiuEls yu-gai
002U 82l 2y B, A Ad digni Gelusly
FUidR 51 GUHIRL gIRL LD AEULSS 2o SLEJ5100
AU cldla@Mi Ml qeLdl asian 9. dzals gal
%dl % UldA (Pinus), %144 (Juniparus), 5435
(Quercus), WA (Pyrus) 2 [@RA (Vitis), ¥
AUGAAA 2isAG4L AU (metabolise) 531 U3
® ddl Al dlapll i Aeal Mee3uw 4 uF B,
14.2.2 AHA 2uaelu WENRL (Stratospheric

Pollution)
A Ay [Flel 219 vigq

AHAY 2AUARBAAL GURAL ol 20 iy
(0L ay ol 20ddl € 8, % Yl wadl
SUFs1Rs wRAiodl (UV) [@Bwiel (A = 255 nm)
AR @Rl 2L B, 2L [ABReNd]l HMidasdui
2N IR (Hetdi) wd 9. ddl 20 A
ANl v, Vol AL D,

AHAIL 2La8ML wRatedl el oyl
QHAUSAYA (0,) 28 WR WS 8, AR duigdl o Hsd
BT UL ot B, L HUBAFA u™HIE
QUAUEA%A 217, AL AAAS 28 oild 69,

O,(g) —Y, O(g) + O(g)

uv
O(g) + O,(8) = Os(g)

20 Gepaifaelly Ad Al i 8 A
iU AL [Eed WA B, dell 2R x1»L
[Fatlet 24 [Qaed 922 aulqselle Agas 2w 8. gldxl
AHUHL UMY UM WAl Fedls RUURLA 5128
VU YRAL e At AUl AU . Al AR
MYl udld Wed 510 sARISARIslA ALl
(CFCs), Gig 8, ¥ Baild sy 8, 21 Adlo«il
AUAGUIHS, vodanald, BAdl soifs Aol
8. ddl daildl Gualdl AFueR, wsRUAR, WilRRs
Sl GlledHl A syl aldl usls W2
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$As2IMs Geldlmi wu B, CFCs aldlare™l e,
AlclaRBidl Ayl Al g A Audd 2uaRml
WA B, AUAUL 2ARRAUL A2l we wRewedl
(Beliefl vilRd A selR 3sduds Gt 52 8.

CE)Cly(g) —WV_, Cl(g) + CF,Cl) ()

2§l SARA YsdHds AUAY AR Wdl
A WA UBA 53 sellR HALSRAUGS Ysdnas
A SR 218, oirlld B,

Cl(g) + Ox(g) = CIO(g) + Oy(g) (i)

2L SARA HALASS Hoauds A% U
Wl UGB s sl Ysdyas erid 8.

ClO(g) + O(2) = Cl(g) + Ox(g) (i)

WH, AR H5dHUS Add oiddl ¥ W B ¥
A Ay sued 52 9, dal CFCs AHAU 281U
sAlR Ysdds Bt AU AU AR A
sl ueialglz uRag-lusRsl 9.
U ML S

198041 2i-2l5Rs1Hi oA S-R - dldiaReld
daulsial eldml fadl GuR i e audt uy
€lale RU ¢, dl B dueld UL 58 B, B
Il ARAl MR § A dueidl W2 YRRAAAL
[A2M A4S FAUAER Sell. BrloUHL AUGZLH SlSASS
e Ml SARA HALSAOS (WEBAL iv) 24 sk
Il (WAL v) 0l wBa 530 sdlRysd -y
olld B, % WAl audd Ay ¢e Yyl W B,
iR R 2A-25Rs ux @RS wsizd diea
R B Bl Yodld AU dlen 58 B, 2L Alen Adl
AUEL Ueld 52 O %+l YR oAdl sAllRA e
(WBa iv) waleuxd wHl eldulsdlRA R
(B vi) oAid 8. sdllR Asge, el sl
wd wel uBu 53 uBul (vii) ywer sdlR 2w
oleld 8.

C1O(g) + NO,(g) — CIONO,(g) (iv)
Cl(g) + CH,(g) = CH,(g) + HCl(g) W)
CIONO,(g) + H,0(g) = HOCl(g) + HNO4(g) (vi)
CIONO,(g) + HCI(g) — Cly(g) + HNO4(g)  (vii)

sl diasRsl ux ydusia wis
53 8 R YAl 24 2L alend Rl 52 9 w4
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uBdL (viii) 2 (ix)Hl saledl Horor yausi gl
HOCI 2t Cl, < ustallu [Qouo- a &,

HOCI(g) kv, OH(g) + Cl(g)
Cly(g) vy 2CI(g) (i)
M, $ARA HsdHds o . % 20UB FRU

woel AL au Hedl gual wBadl wke
R 8.

(viii)

UM 2Rl Al B

WA AL Al A o Ay wRwedl
[Al2el allet-2iaHl wdd 8. 2w wRwedl
[QGWIAL 5180 AHdl ol adl, 2ivHl {[E
siadl, 3l oMl ead, wndld IR ad, ¥4y
e[l «LaL 2ell, He9el-l Uyt Ml geLdl adl
QLAY V. Ws olold Al vudl 8§ wreiedl
[Al32ell adaufd Wl wal 22 53 8. dil a-uld
SUL AsAISRE BAURdAdA (mutation) @ld B,
drtell arufdet el uz el gl gl weld
oiletdn, Ay 8 A gl el Gl uHeL Y2
8. 2, oyl % (surface water) sulea- 48
8. urioldl [AelqAl ay uxiel b0 2 A
sl A B A Al wel Bivl wil wu B,

14.3 %0 ugul (Water Pollution)

el @ad W2 Aldaws 9, wel @ @
sy el A Ad 2l weld gg el
uig sl well-l oelady Assl sl o S
wellt dedaedl azid Wedldl uglail gl aw
8. (Al Ad 21 ugnel oyl Fu A olln g

UL EEIE

L ugiE V. ugMBlIAL sUd Ald AUAL [N
Blg A’ séauni »ud 8. eld., WLRWIASL A
HielBls saAl s el Aol gll deust
AL UAA B, Ul HeNaAAL Ald AdeSell el
astdl Aol daiid wgnRl g Wd’ s . eld.,
55U (Wi, welladl 2 wsHl ol sl gi),
2R qul, »sdl uell FMsa al (20241, Geusdl
A i gRL) AdR. Ses 14,130 WU waugNsl
e dsll Ald euldel 9.

14.3.1 sNUgNRI-L 1280 (Causes of Water

Pollution)

(i) AasEl 2 A2 Yel - 2R R
FAUEUSI SIS 56 B, 8¢ Y vl Wl
ol 6is2RUl A 2wy Yawdl Aldd-ll
W5l WRlHL wda 8. Hidd HAHAUL HRA3A
Sl A RS 33l FaL olseRUL aal
€l B, ¥ o6 el Wl W2 waAleleR §1Y B,

(ii) s1edlAs s @ s0eils sAAA ua Huy
wAUENS 5 dLelaml wud B, FHL uiel, WA, 5N
5UR A9l AMd Ay 9, Al welld ugfid 3 8.
WellHi ay way druld uBL auguRld vis s 8.
L sU Faliuedly €l B,

ois2fRulll ay vl wiellHi el siollris weld|
Qaed 53 8. dxil weldl Wl gl AHi[Fuy-l
Gudlal 53 B, oely glavdi gied ARy wel
AP S B, 88 welHi gl iRl Algdl
10 ppm (parts per million) %43 SlMi Ai[Hu% A+l
Aiscll 2,00,000 ppm 1A B, AL s1@A] Ll YR

5025 14.1 YAUENSL

UENS

Ald

Y AL
sol[Ms 5AR

aduladl WNs drel
HL oU Hiil

&3 532 (sediments)
sle-asl

BRelcoll uelal
Gwdly

a3y dlel welldl Fsie qae

a3y yuiwel, welinl qavstel, wellsil s adulddl 2iabl-l
sleaiedl, vue uellld Galed sadl sl gl Gt udl sl
AU vidAHI]

AWAURLS SRV 2 GERIL gl

s Gelldl 2L vilney Gellowell ol et el

o2ll, §9L dH ~(letHelrl «lal $dl dAuAdL ULl

YU HR1Adl uRgel GaueHial

Gellotil allds s aurudl wielluigl
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Wl sl uelddl [@uedel weldi Wl gl
Wil W w2 8. elly ayle we wellu
el gt AHBAwA- Algdl vol vou-dl S B,
o wRlHl gl iFu%el Aigdl 6 ppm 4l Al
. dl wedlblld Aatdd AsS omu B, wellul
UYL cldlael gl wadl sl dldl anulaail
gl dusiadl elolHl udi uslasdNa WRsd
Udgl O, ABAL AHY AR wstaisduRl ud e,
uig Al wudBu g € B, uRuA gl
WilRAd W 42 B, Ypiwdl seils ueld-l
ALRBAA HZ uRL gl A Fuy-sAL Gualol 53 6.

oA wiRllHi 4y wHRl stelffis wetd GRal 2ud
dl dHl Guacd UlsUxt augS d ©. wRuA
2LEA% U IR weld @AY Aol WA 9, 20
9N GlseRUL (A 2Bl %32 dl) s16is
sUA- (e 53 8 il BAGL AAAOL JULURLL
Bl 53 9, % Hidd 1R 12 SUFSIRS 9. AR
dseRul (A Bl %32 Qu B) slls
sUA, [Are 53 8 el wiellHi gl Sy Wl
CEIRIELN

M, MBI seetl welldl 4y-ini 8al sells
veldidl [@aed 2 %330 2A[FU%-AL weud Fa-
1B HilFur ¥3RUd (Biochemical Oxygen
Demand) (BOD) 58 8. i, well4i BOD+ 4ed
sollfs ueiddl Falised w2 %330 i[HuxAL
el yad 8. w29 weld BOD ¥t 5 ppm ¥l
i S B 2R a4 Ueld welld BOD 4 Hed
17 ppm & dell ay € 8.

(i) 20a@Bms ugusl : 2uud el ¢l d
yoroL wigll Gy glas . 3By, sy, sa adil
MIY HigaAl HRLAdl weldi gt sy Aol
AL UENSIAL LAl Adlil wu . L o]
Qg HAdNd M2 dS5ASRS B SR8 5 UL
AR duedl (s 52 asd Al und wdl dxlld
wrl eflsid e sl adl oy B, w0 wgil B,
woRe Adidat, dgd WOl s wsaR 8. vy
GEDLAL AL $UAML Badl RS (AesyRs 2R
gal) A 4L dAldlaRel eMUuA [BH A 634
unal e GualaiHl daidl WMl glen lal aRl
(ARBUH sAlRASE A S(AUH selR1Hg) ANUBLS
ULNsl 8.
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g wellHi ol 2iddl 2e AL sils
el 9. U2y Yelall welll asu Aldi weid
0. tld., AL aludd dd. ol diell siell+s
A Sledlas O, ¥ HA A olldml A Gl
9. i~ elBls 2uuell Fal 3 dllasdlE42s
o uBEdd (PCBs) % sl w2l glas dil3,
Reywe dd ud vid ddly auad 8. duid
wel guueusil WelMl Gl wuedl 8. PCBs
50U ALl 9. gladl AMUML Hl2l oLl
Guasd Rexwe2 Fdluedly €lu . dx ©di dail
wy qoell Goll 2 8. eselRud Rey-e wad
GRRAML 20d B, R cisRu glg sl wy B,
Ul olseRUl gla WA O AR dl welHidl gl
AiHA%AAL GualdL 52 9. iUl Qaud 5128l
yefld FayRel et wesl Fdl & wesdlail A
Aq[Auil Alal WA 9. vidUl s1Rd2 &l 9. wellui
L sREe Gl dladl ala asdl wa ©. wdl
dla well-dl Awd R vud @My 8 2wl welui
I [EA% Al Algdl 223 9. uReud x5 uRRAR
Gauet wid . 3ol goluawll secadl wBa w3
Ay 9 A wefld @il Yy S0 o 8. . d
w5 (bloom )l Rl 2wy @il glg a8l 8.
FOUAAHL NS drelldl d WRldl $R81 astmldsd
wrel afl 9, dell wellui AHilFug-d w42 8 %
W, @lAl U 52 0 A vid Falalaudl dpual
8 % %\li‘i\\l'&l (Eutrophication) 58 9,

14.3.2 Wlatt well-dl Aldngla gQiRel
(International Standards for Drinking
Water)

Ylatrl welldl 2Aidasly el 1A ealen &
¥l warl ad o ASA.

ARG ¢ lail welii sdluds 2l
Algdl @l %330 &, dlait welui d-l Gl
WAdAd WS AsAsRS O A eidd #ud ug
Fdl A2l Geurl 52 €9, izl elldl vlaidl wellHl gl
sAlASS G 2d ® Full d-dl Algdl 1 ppm
Nl 1 mg dm3 w4, $ARIOS U eldedl 562
21922 $SAE AR2182 [3(Cay(PO,), - Ca(OH), 4
a4 5681 219281 SR AU2Lde [3(Cay(PO,), - CaF, il
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U 43 B, ayHl F 2uuesl Algdl 2 ppm Sl
ay €1y dl dritefl gid U g2 1L SEL U3 9, 2UR
F waial ay ¢l (10 ppmell ay) dl A%
sedls [AARBML %al ML Hool glesl 2 eidd
45U 52 B,

as @ oud Wlarl welld uRded 48wy
GlRL sl d 8 Al ds ueldl «d 9.
Wil welni dgrl wHedl FulRa Gudl Al
50 ppb 8. A¢ Brll, qsd A Ut dod sl
ugiag 8.

uese o vlail weldi ueded a4 wwal
(> 500 ppm) icllMi [@3us 12 (laxative effect)
Uel 53 8. dr MPHAY UHEL fsAR(Ed $ld 8.

w2 : ylairl welui Asge-dl FulRad Hed
AL 50 ppm . Wlatdt welHi -wdged ay uHel
FRMPdL{ARMYL (methemoglobinemia) (ceysiofl)
Fdl AaL UL B,

wA gl dlait weldi dedls wgiHl
HedH Algdld s1es 14.240 salacqimi 2udl 8.
s 142 Wl wellui 3edls gl wedu

MElRd Alsdl

g HSTH Alsidl
(ppm Y4l mgdm‘3)

Fe 02

Mn 0.05

Al 02

Cu 3.0

Zn 5.0

cd 0.005
wylat 2

ddl s welldl Ald Fal 3 A€l [ qAAR |
2l [ dvuasil Haisid af, uwadisd s d
UM [ 25 UM [ HaH Ueld vadl ay
e 8 dd s8] 52U 2 dd, el Aatel Aaal
d-ll pH @iatel sl 530 asadl. wouau-l sl
Wl A & 2B (R il ugusl Gt
Ay 8 drl el Al 532 dd 2L (Ao ugNaL
(reisel W2 sidd USEL dad udl dal AissA
sidaldl sl 53 i U [@Qaid H{BuA w2l

UL EEIE

asl 9l 83 3 By saud (dlerA) A8
qdgl, doud, MWL 5 AJAUL sldqdl A Su
AL, ool ANAMS vidRA oled sRe(AlsU
BIdR )L Gulol 2l %83, DDT, Hell@Ald ¥l
Beritasil Gualol awild st eludidl uistel
Gualol (Bertas dly KRl Ay, duil gl
welll 2igli Wi wHdIH2(KMnO, )<L dldL
wles wual edlBol WBR Avidl ASA,

14.4 %Hld UgN (Soil Pollution)

GlRd s SR WARA 2 Al 2o B,
ol 5, HRA el wgH-L (s walisdl 2uuaHl
WL B, RS0l UMY M AHIRAAL Bedie-l AAS
W dal Brarsl Al gl sl 2ud 9.
AAS eARALA viiel AL AARL B2l ds [An
il AN 2lAWS D, 9 diL s F>ll (insects),
w5l (rodents), [Felu@l (weeds) 2iml uLsml @] Usdl
oA glRL ULs A Vel ueldlld ud sl Ay
® 7 dd 2l 3dl Jd elaudl wsla 7 s @@
W2 GUAPIML daldl J2dls Forilasl 2 Sla-iasiel
i WRRA 9L AL Friasl, sle-iast i [Ferriast
Al UENRL W2 Felolel 8. M -l [Adsyel
Gualal #3369
14.4.1 $lz-uasl (Pesticides)

oflon [auyg ud geadl Ad Aol 2uadl s
RUMRL %l 5 Ml (uisl 0 vidul diigel
918 GaULdlA) GualdL 245 uLsl M2 slesidl [Rua1
We sl edl

ofln [Aayg efud AARUL dal 2w il
gL AL A20HL [REsteL e DDT otg Gudldll uiuel
g o, dell [RQaye uel sl Fqall, gs,
(Fetgl i wisteL (Gt 2001 (8L 32 DDTHL
Gualal gal @yl ol 3 ddl wasn 2AAA-U SR
MRAUL d-il Gualol w2 wldeid Ysaul sl 8.

sledlasl qoazd Azdld AN el 8.
% uulaelly uladl 8, s o UskRAL Sle-ias-
aizar GudpiEl flesHi Sle-iast ud wlaRld audl
Bt Wy 8. % ledlasin Brisusirs oi-ud .
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ddl DDT+l udl uld4sdiHl adRl 2dl @yl
2§y s6iAs [@AY Fal 3 el A gudiellqd
Sle-ias Gelldll gl 6l%RML BuasH  suadlMi
2iledl, izl eldtel stelFs [N el s 214 Fa-
ulauedly G ©. L Ay wuABRs siFs (@A
gRYUAL gRL [Faun]l el Gunl a2 Yl
Alid Wl 8 (2ugld 14.3). auu-dl e 08 G
wiellalmi swels [@Quddl Alsdl Aedl ¢ adl 2y 8
3 Auuaa dal sedlls Budai vdd udid 9.

il 143 ucdls Ul AR U ueNsd wwe 10
g, aud A 8.

ay adldlainl sdllRaysd sy [@ud
Ul 2l wldidiar A ay Fa-fQue-dld
dul 3l 3 20oldisie Al selded oloul
ardaidi il gdl. Ui @i 2480 2R AdL (nerve)
[An . dell d Hiddond 1 ay 4susRs 8. wReud
el Sle-ilasinl S8 VidHL S 52U 1YL HY,
ayil (Aol Al odl Ha 8. Fdpil uLl
Frtlasl U WAl o=l . dell Fqras Geldll
dl FqAlUSl elladdi 2R 8, g uud ([AuRg
WA 5 Slesiel vdAd WH WA L o Bid B 7

sladl gledias Geldllal Wit tued [Hema
AASL FAl F AR sdiRe (NaClO,), AWRux
WRIHIS2 (NazAsO;) e 2= oflon [Felel s
2§ @] B, A Aol yaluui aibisdl s
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(Heter ARl dsnl olgdladl 5180 Geldld AYg
s oo W w4y O, uiq U A e Av
%3l B 3 L uRl ydlaRR W2 s Al

Hlel eldlrdl Felel sl A okl wiellil
W2 gRsIRs €l B, uig Al APl Fal
Ul gl Al 240 R0l 2o WAl [@aen
Wi B, AHBIASARISSA FH d ULl 2GR AN UR
A wd B, eas [Heruwl s Hiranl o=
il el 52 Q. 2 Aeal udal wequdl wRRINL
A B 5 UG vl (el sl se esiadl
Bl gHAl 2 LMl Al vl W Sl
(Hemel g2 AL 2R W Sl a4 Hdl 4’|
¢d.

U5z Al AANABS deuml Sl
el [Fetusl Aiast dediel -l oot waFfBc 8
8. (A0t aqadirl Gaute~{l 2{1elBis v AU
WERRAHL FUFAUR Gulopil dai-il sies AL
w5 w1ydl 6l A3U dldidRH @d 9,

14.5 2020315 532 (Industrial Waste)

0BS54 sUAA Rl Fa-[Qeedld v Fa-
wf@aely sl aollsd 53 Astd B, YdAB stus-l
(e, vier ueld«l oisidedl w541, 510100 oieiadil
Mel 24 susdl Mel Fa-fQuedly 56 Gaut
53 9.

Gw{ly [Agdnas ¥ Gsdl At (fly ash) Gt £3
B dul divis i Rasdl AYsd W ¥ dldetgl-l
4L e YUl el 2601 Geurt 53 B, Gt Udi
L ueldl Fa-u@uedly s 8. AFFuY, Bs
Ul SR+ Gedlert 2R GelloL Us (mud) 24 Baesl
M9y (tailing) G~ 53 8. vildR Geldll Py Uel
53 8. Hidall, WAL, salpdl, 3918, Sle-iausl, wR
313, Geulert sl Gelloll Alaraariafla weel, Bld
[A5128 waal vRURBUHS el G~ 3 8.

A ga-vilAuedld AeBls g sAAAL 4% 24
s ugladl Msld i 4 20d dld wala
w2 dle{la udl Glell s3 a% 8. Adld [QARL gL
sARUAL (Al GUAOLL ML el 9. el Gsdl
AW A Wl Sedlomidl lsadl dau-l Gualel
Ridt-e Gellol s2aHl 2ud &, M4 Ad ay weaul
Wl R sAAAL [RABid el uglagl A
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KRAML d B, AR 29 RN SlY dl d-d
vieell oouiHl olfld e Sl 2 B, Ayl A
Al 52 HaRAUA BABIRS Ad sJABL L 2Ud
dl d ualaadl [@RY sefd W 5 8.

9 AR sAAU Y5 (A onLl ) ?

o Rl saAAid]l Hadl SHRAL AHisA His
Gl Sl &, Aui A i el 2 A ‘8Ret Suer
(green fuel) a3 vy 9,
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— physical properties

— preparation
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— stability
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Biological importance
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Boron, anomalous properties
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Branched chain hydrocarbons
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Dihedral angle
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production
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Disproportionation reaction
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Dry ice
E

Effects of depletion of
the ozone layer
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Electrode potential
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Gaseous air pollutants
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Graphite

Green chemistry

Green house effect

Group 13 elements,
atomic radii

— chemical properties

electronegativity

ionisation enthalpy

— oxidation states

physical properties
reactivity towards acids
reactivity towards air
reactivity towards alkalies

Bulella uye uHE2sdl
Bl ayel

YUY Bl HeUSL

sdlioe difial

Asie

elRag] RueL@si

AlHe1Gu WA

UHS 13- Aeyl,
yaeely [Biasul

— AWAUBLs ARl

— [Rgdmeldl

— wias{lse sl

— U[RBUA vzl

— ollls oMl

— RS uel wlaBZUic sl

— el ucl waBuloisdl

— wiesell Ul wRBUIH L

— reactivity towards halogens — 8@ly=l Ul WlABdlcsdl

— trends in chemical
reactivity

Group 14 elements,
chemical properties

— covalent radius

— electronegativity

— electronic configuration

— ionization enthalpy

oxidation states
physical properties

— By wABucdsdiui
qaBLL

AHEL 140 uel,
AR iyl

— ygAYlws Bl
— [AgLdasBldl

— dasgi-ly WAL
— s si-eed]

— AU[RIUA w8
— olilis Rl

— reactivity towards halogens — Sl Ul UlABulcisdl

reactivity towards oxygen
reactivity towards water

— trends in chemical reactivity — 04ES UlABUIMSAMI dagil

H

Heavy hydrogen

Heterolytic cleavage

Homologous series

Homolytic cleavage

Hiickel rule

Hydrate formation

Hydration enthalpy
s-block elements

Hydrides

— covalent

— interstitial

— ionic
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— metallic

— molecular

— non-stoichiometric

— saline

Hydrogen economy

Hydrogen peroxide

— chemical properties

— oxidising action in
acidic medium

— oxidising action in
basic medium

— physical properties

— W{i[Fu udl wlalFuicisdl
—well ud waBUicusdl

eI
[ERRIEIIE S
Al Slell
“ulaeum-
bl Fuy
gyset Ayl Bl
s-[acoAL drelidl wellusael

siredl
Bl4104 Aol
— ST S
— wliduely
- %lkltrl:lll
— dasziv WRys
— 9As2iq uHs
— Hicefly
— el
— BidradiaEau
—azly
SO vielrael
Bl LU
— AR ol
— BAERs wHul

_ wllRda W

— ol[Bs UL

AIFAIUA WA
5 Ry
— aillds dLeHl

— preparation

— reducing action in
acidic medium

— reducing action in
basic medium

— storage

— structure

— uses

Hydrogen storage

Hydrogenation

Hydrolysis

Hyperconjugation

|

Ice structure

Inductive effect

Industrial waste

Inert pair effect

Inner core

International standard for
drinking water

Ionisation enthalpy,

s-block elements
Isomerism

Isotopes

K

Kekulé, structure

Kharash effect

Kolbe’s electrolytic method

L
Lassaigne’s test
Liquified petroleum gas(LPG)
Lithium
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Molecular models
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Ortho directing groups
Orthoboric acid
Oxidant

Oxidation number
Oxidation state
Oxidation

Ozone hole
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Para directing groups
Particulate pollutant
Permanent hardness
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method
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Peroxide effect

Photochemical smog

Photochemical smog control

Photochemical smog, effects

Photosynthesis

Plaster of paris

Polar reaction

Polymerisation

Portland cement
Position isomerism

Potassium
Producer gas

Protium

Q

Quantitative analysis
for carbon

Quantitative analysis
for halogens

Quantitative analysis
for hydrogen

Quantitative analysis
for nitrogen

Quick lime

R

Redox couple

Redox reactions

Redox reactions, type

Reducing Agent

Reductant

Reduction

Resonance effect

Resonance stabilisation energy

Resonance structure

R, value
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Sawhorse projections of ethane
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Silicates

Silicic acid

Silicon dioxide

Silicones

Slaked lime

Smog

Sodium carbonate

Sodium carbonate, properties
Sodium chloride

Sodium hydrogencarbonate
Sodium hydroxide

Soil pollution

Standard electrode potential

Steam distillation
Stereoisoisomers, alkene

Stereoisomerisms
Stock notation
Straight chain hydrocarbons

Stratospheric pollution

Structural isomerism
Structural isomers, alkanes

Structure of double bond
Structure of triple bond
Sublimation

Syngas

Synthesis gas

T

Temporary hardness

Test for halogens

Test for nitrogen

Test for phosphorous
Test for sulphur
Tortional strain
Trans-isomer

Tritium

Tropospheric pollution
w

Washing soda

Water, amphoteric nature
Water, chemical properties
Water, hard

Water, heavy

Water gas

Water pollution

Water pollution, causes
Water,
Water,
Water,
Water, Soft

Water, structure
Water-gas shift reaction

hydrate formation
in hydrolysis reactions
physical properties

Wurtz reaction

Z

Zeolites
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