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bdkb &

vick; & 1
fLFkj o] frdh

(Electrostatics)

fLFK] o|frdh

Hkfrdh dh og "ik[kk fEle fLFj vko’kk d e/ yxu
oky cy o mRilu {k=k dk v/;;u fd;k tkrk g] fLFkj
o|frdh dgykrh gA bl Vv/;k; egevko kd Vo/kj K]
mud e/; yxu oky cy o mRilu {k=k dk v/; ;u deA

vko’k dh vo/kkj.kk

vkt 1 yxHx 2500 o' 1o ;ukuh nk’ kfud FYT u
cffkr fd;k fd tc vEcj (Amber) uked inkk dk Au
(Wool) I jxMk tkrk g rk mle gYdh oLrvktI dkxt
d VdM] frud bR;kfin dk viuh vk vkdf'kr dju dk x.k
mRilu gk tkrk gA Tu 1600 e bXy.M d oKkfud fxYcV
u viuh [ktk e 1k;k fd vEcj dh Hkfr vU; fo] rjk/k
InkFk B jxM tku 1§ gYdh oLirvk dk viuh vij vkdfkr
djr gA tl fd &
1 dkp dh NM dk jkeh diM ij jxMu I NM ,o0 diM
nkuk e gYdh oLrvk dk vkdf'kr dju dk x.k mRilu
gk Tkrk gA
,CkukbV di NM dk Aun diM i jxMu ij Ha bu
nkuk e gYdh oLrvk dk vkdf'kr dju dk x.k mRilu
gk Ekrk gA
mi;Dr mnkgj.kk 1 Li"V g fd bu inkFk e ;g x.k
JXM thu d dikj.k vFkr X%k d dkj.k mRilu gkrk gA
bl x.k dk ¢kir dj yu 1j oLr dk vkof’kr dgk tkrk gA
feldk Kku ml oLr Hjk vi; oLrvk ij yxk; thu oky
cy I fd;k thkrk gAbl cy dk o] r cy (Electric force)
dgr gA

mDr ¢fk.kk e ;g Hh 1k;k x;k fd nk fo ] rjkih inkFkk
loLrvikh dk vki I e jxMk tkrk g rk nkuk oL, ,d Bk

[1]

vkof’kr gkrh g rFk bud e/; vkd'k.k cy mRilu gkrk gA
tc ,d gh cdkj dh nk oLrvk dk fdlIh vi; fo] rjke
oLr 1 jxMk &k; i€l nk dkp dh NMk dk ,d BkFk j ket
diM I jxMk ;% rk ,d gh ¢cdkj dh nkuk oLrvk idkp
dh NMi d e/; ¢frd'.k dk cy mRilu gkrk gA b1l ;g
fud'k fudyrk g fd vko’k nk ¢cdkj dk gkrk gA

oKkfud cltfeu Ydfyu d vullkj bu vko’k dk
gukRed ,0 _ .KRed vko’k dgr gA tc nk fo] rjk/h
oLrvk dk vkil e jxMk tkrk g rk mud e/; %%k d
dij .k vko’kk dk 1uforj.k gk tkrk g feld ifj.kelo:z
oLrvk e leku ,o0 foijir ¢Nfr dk vio’k vk tkrk gA
oLrri fdlh oLr e /ukked ,0 _ .kked wvko’k Beku
ek=k e mifLFkr gkr g feld dkj.k oLr fo] r mnklhu
gkrh gA Xk.k sk wvi; dij.kk 1 olr e _ Ko’k dhb
viddrk gku ij olr _ kkof’kr rFk /kuko’k dh vi/kdrk
gku 1 oLr /kukof’kr dgykrh gA

fokku d vi/kfud f1)krk d vulkj fdlIh oLr dk
vkof*kr dju d fy, ijek.k e mifLFr byDVku mUkjnk;h
gkr gA ,d byDVku vko’k dk eku _ .kRed 1.6 x10-1°
dytke gkrk g rFk bl —e 1 0;0r djr gA
vko’k d ckj e egRoi.k rF;

- wko'ki kkdkeyxkgkrkgftl uk rku'Vv fd;k
th Idrk g vkj uk gh mRilu (create) fd;k &k
Idrk gA

2- vko’k nk ¢dkj d gkr gA /fkukked o _ .KRedA
letu ¢dkj d vko’k Btkrh; ,o foijir ¢cdkj d
viko’k fottkrh; vko’k dgykr gA

3+ wko’k ,d vin’k jkk gkrk gA



4 oLrvk 1j vko’] vko’kk d tuforj.k d ifj.keLoz i
cklr gkrk gA

5 vko’k Dok.VANr gkrk gA bld Dok.Vk dk eku
e=1.6 x 10 dyke gkrk g] vFkkr fdlh oLr
1j vko’k dk eku vko’k Dok.Vk d 1.k x.kt d
-1 e gh0;Dr fd;k €k Idrk gA

6- Itkrh; vio’kk d e/; cfrd'.k cy rFk fotkr;
vio’k d ef; vkd'k.k cy yxrk gA

7- vko’k dk SI ek=d dyke gkrk gA ,d dyke vio’k
e mifLFkr byDVkuk dh B[ ;k 6.25x 10 gkrh gA

dyke dk fu;e

nk fLFkj fcn vko’kk d e/; yxu oky fLRj fo] r cy
dk Kkr dju d fy, dyke u lu 1785 e ,d fu;e
cfrikinr fd;k f€l dyke dk fu;e dgr gA

a,
- e
\ r >
fp= 11

bl fu;e d vulkj nk fcn vio’kk q,,0q, t ,d
nlj 1 rnjh 1 fLRj volFk e g] d e/; yxu okyk fLFj
fojr cy &

(i) nkuk vko’kk d x.kuQy d Bekuikrh gkrk g] rFk
(i) nkuk vko’kk d e/; njh d ox d 0;R@ekuikrh gkrk
g VFkr

F o qul.(jZ

F - Kag,

-k . 44

tok K ,d Neluikrh fu; rkd g ftldk eku vko’k
d e/; mifLFkr el/;e ,0 ekiu dh 1)fr 1j fulkj djrk

gA fuokr e K=

- 9 Nm2

g =9x10 o2 tok g, dk
fuokr dh fo] r’khyrk dgr gA bl dk eku 8.85 x 10-12C¥%
Nm? gkrk gA Behdj.k i1% e ¢nf’kr LRy fo]r cy dk
dyke cy dgr gA ;g cy njh d ox d 0;RGekuikrh gku
d dkj.K 0;RGe ox cy dk mnkgj.k Hb gA

dyke cy dh fn’k] nkuk vko’k dk feyku okyh j [k
d vufn’k gkrh gA Ttkrh; vio’kk d e/; dyke cy dk

[2]

eku fukked Tkir gkrk g th fd cy di ifrd'%.k iNfr
n’krk g] tcfd fotkrh; vio’k d e/; dyke cy dk eku

__lired chir gkrk gtk fd cy dh vkd'k.k cNfr n’krk gA

Ifn’k -1 e dyke cy dk futu ¢cdkj fy [k thrk g&

. K 424
e Kag,

r
tok 7 nkuk vko’k dk feyku okyh j[k d vufn’k

,dkd 1fn’k gA ;fn nkuk vko’k d e/; fuokr d LFku
1j dib vU; el/;e gk rk bl fLRfr e Bekuikrh fu; rd

dkelu K= % gkxkA tgk & ek/;e difo] riityrk gA
e

dyke cy dh fo’krk, © dyke cy dhi ce[k
fo’k'krk, futu g &
1- dyke cy ni% ijkll 12054 efvj 1 vulr rdi d cy
gkr gA
2- dyke cy dizh; ,o Bj{lh cyk dk mnkgj.k gA

3- dyke cy (;R@e ox (Focrizjfu;e dk tkyu

djrk gA

- dyke cy V/;kjki.k f1)kr dk ikyu djrk gA

5 dyke cy dk /fkuiked eku vko’kk d e/; cfrd'k.k
dk rFk _ .KRed eku vko’k d e/; wkd'k.k dk
n’krk gA

vio’k d v/;kjkik dk f)kr

vko'kk d v/;kjkik d fD)kr d vulkj fdIh fen
vko’k 1j vU; fen vio’kk d Hjk 1fj.lkeh dyke cy dk
eku] viU; fen wko’kk d Hjk Lor= zi 1] vio’k 1j
dk;jr dyke cyk d Ifn’k ;kx d cjkcj gkrk gA

A

Xy

3

q
fp= 1-2 *
fp=kulkj g vko’k 1j vU; fLFkj vko’kkg,,0q, d
dkj.k yxu oky dyke cyk dk elu @e’kt F o F,gk ri]
nkuk vko’kk d dkj.k vko’k ij yxu oky ifj.keh cy dk



elu F =F +F,gkxkA

toh F =9 Ry g, = K9
r1 r2

folr {i= ,0 fo]r {k= rhork

fcn vko’k d pkjk vij dk og {k=] ftle dib vi;
vio’k fo] r cy dk vutko djrk g] fo] r {k= dgyfkrk gA
folr {&=,d Hn’k jk’k g rik bl dk ekiu fo] r {k= dh
riork £ d Hjk fd;k tkrk gA

fo] r 1fjAvukvk dk v/; ;u dju d fy; ,d WR;Ur
y% fku fen vko’k] fEldk viuk dkb fo ] r {k= ugh gkrk
g dh dYiuk dh tkrh gA bl dkYifud y% /u fen vko’k
dk 1jh{k.k vko’k (q,) dgr gA

fo]r {k= e fLFkr fdlh fcn 1j , dkd 1jh{k.k vko’k
ij yxu oky fo]r cy dkfo]r {i= dh rhork dgr gA
bl E 1 0;Dr djr gA xf.hrh; -1 efdlhfcn ij fo]r
{k= dh riork EmH fcn 1 j[k 1jh{k.k vko’kq, 1j yxu
oky fo| r cy rHk iji{k.k vko’k d ifjek.k dn fu'ifr d
cjkcj gkrh g VFkkr

F

E= ] 434

0

lehdj.k 43t 1 Li'V g fd fo]r {k= dh rork dh
fn’k] fo] r cy dh fn’k d vufn’k gkrh gA fo| ri=d
rhork dk ek=d U;Vu@dytke gkrk gA

fd I fcn vko’k qd dkj.k mRilu fo] r {k= e fd It
fcn P ij fo]r {k= dh rhork Kkr dju d fy, ekuk fd
fufn'vVfcn Pij ,d Ij r{k.k vko’k q,fo | eku gA €1k fd
fp=1-3 e n"fk;k x;k gA ;fn nkuk vko’kk d e/; njh r

rfk el/;e dk 1jko ] rkd K gk rk ifjHkk I nkuk vko™k
d e/; cy ,0 q,dk vuikr fufn"V fcn 1j fo] r {i= dh
rhork d eku dk 0;Dr djxkA

xfhrh; 11 &

niuk violk d e/; cy F= oy
;

vrifo]r {i= dh riork E =

o
E |-m

Kaa, 3

= -~
o r

tkfd fo] r {i= e fcnor vko’kq d dkj.krnjh ij
fLFkr fufn"V fen P ij fo] r {k= di rhork d eku dk 0;Dr
djrk gA

folr {i= eyt j[k,

Hkfrdh e fo] r {i= dk fp=.k fo] r cy j[kvk d
Hjk fd;k thrk gA fo] r cy J[, og dkYifud o@ g
feld fd I fen 1y [kph x;h Lk jfk ml fen 1j fo]r
{k=dh fn’k ticy dh fn’kk: dk cnfkr djrigAfo]r cy
Jkvk d futufyfkr x.kike gkr g&

1. fo]r cy [k, fcnor fu vio’k I ckjtk gkdj f=T;
ckgj dh vkj BHd fn’kkvk e pyrh g rfRk vur ij
leklr gkrt g] €0k fd fp= 14 e n"lk;k x;k gA

fp= 14

2- fo]r cy j[k, fcnor _ .k vko’k d dkj.k mRilu
folr {k= e vur 1 ckjtk gkdj f=T; vnj dh vij
i kvko’k dh vkjh funf*kr gkrh gA bl fp=15e
n'k;k x;k gA

[3]



TN

fp= 1.5

fku vko’k ,0 .k vko’kk d e/; fo]r cy j[k, &u
vko’k I ckjHk gkdj .k wvko’k 1j Deklr gkrh gA
bl fp= 16 1 n"lk;k x;k gA

\/K/T\\\U

fp= 1-6

fo] r {i= e dkb Hh nk cy j[k, 1jLij ,d nlj dk
¢frPNn ugh djrh g D;kid , Ih fLFkfr e ¢frPNn
fcn i nk vyx&vyx Li’k j[, [¥ph €k 1drh g]
tkfd ,d fen 1j cy dh nk fn’lk, ¢nf’kr djxhA
,d gh fcn 1j fo]r cy dh nk fn’k, vIEko gA
,d letu fo]r {i= e fo]r cy j[k, lekrj ,0
Leku njh 1 gkrh g] €1k fd fp= 1.7 e ¢nf’kr gA

A 4

o

VvV Vv

le fo]r {=
fp= 1.7
fo]r {k= e fdlh {i=Qy I yEcor fn’k e xtju
okyh fo] r cy jlikvk dh dy I[; fo]r TyDlI
dgykrh gA
foHko
fo]r {k= e fdlt fcn ij ,dkd /ku vko’k dk vulr

I fo]r {k= e yku e fd;k x;k dk; fo] r folko dgykrk
gA fo]r fotko ,d vin’k jki’k gkrh g rFk bl v I

[4]

cnf’kr djr gA xf.kr; -1 e fo] r fotko dk futu ¢dkj
ifjikfkr djr g &

fo]r {k= e fLRr fdlh fcn i1 fo] r fotko dk eku
folr {k= e ijh{k.k ku vko’kq,dk vulr I ml fcn ij
yku e fd; x; dk; w,o ijik.k ku vko’k d eku dh
fu'tfr d cjkcj gkrk g] vFkr

w

do 5%
pfd fo] r {i= e fd;k x;k dk; fo] r fLAfrt Atk
Uyd i e Ixfgr gk thrk g vri
w=U
ledj.k i5% 1

0 46t

leidj.k i5% rrk Bendj.k 6k fo] r {i= e fdlhfcn
1j foko d eku dk 0;Dr djrh gA fotko dk ek=d Nnmv/
C ;k okYV gkrk gA

foljr {k= e fLRr nk fcnvk i1j folkok dk vrj
fotkokrj dgykrk gA ;fn 1ji{k.k /ku vko’k dy dk fo]r
{k= e fLFkr nk fcnvk A rfk B d eé; folLFikfir dju e

fd;k x;k dk; WAng rk fotkokrj

_Wag _Ys-Ya
do Qo

fcn vko’k d dkj.k fdlh fcn 1j foko

fcn vio’k d dij.k fo]r {i= e fLRr fdlh fcn ij
fotko dh x.kuk dju d fy; ekuk fd +q dyke dk ,d fcn
vko’k fp=11-8k d vulkj fcn O 1 fLFr gA bl fcn vko’k
d dkj.k mRilu fo] r {k= e fd I fcn Aij folko dh X.kuk
dfy; ,d hu iji{k.k vio’k g, dk vulr I fcn Alj yhu
e fo]r {i=dfo:) fd; x; dk; di x.kuk djxA
0 ,
s

Vg -Va ATh

o0

A8 C b

r
h
ta

fp= 1-8

ekukfd oI Ad e/; dhnjhrgA vc ge vulr 1
Ade/; B,C,D,...... fcnvk dh dYiuk djr gA bu
fenvk di O I nfjsk @e’kt r, v, v,



ijfk.k vko’k B fen ij gk rk fcn vko’k g ,0 ijk.k
vio’kq, d e/; yxu oky fo]r cy dk efu
Kqq,
r;
bl cdkj tc iji{k.k vio’k Afen 1 gk rkqo g,
d e/; fo]r cy dk elu

Kad,

r.2

pfd fcn B ,0 A 1jLij utnid g vri bl fLFfr e
1ji{k.k vio’k q,ij cy dk elu B o A fen 1j cyk d
X.IUkj el/; d cjkcj ekuk &k 1drk gA vrifcn B ,0
Ad chp ijik.k vio’k ij yxu oky cy dk el/; eku

= “:BXFA

Kag, , Kad,

2 2
I r

F, =

F_

N =

I:BA

_ Kag,
nr
vrifen vio’k dkB I Ard folFkfir dju e fd;k
X;k dk; =cy xnjh BA

_ Kaq, (r-1)

rr
11

= Kqq, [_'_]
r rl

blh ¢cdkj fen vko’k dk ¢ I B rd folFkfir dju
e fd;k x;k dk;

bl cdkj ,0 vU; vYIk'k d folFkiu d fy, fd;k
X;k dk; Ho Kkr dj 1dr gA

vri ajifkk vio’k dk » I Ard folFikfir dju e
fd;k x;k dy dk;

11

WCB - KQQO (?-I’_
1 2

s w2

Kqd,
r

vri folko dh 1fjHk'k d vulky fen A 1j foHko

v=2

o

kW=

-84

folko dh Hikfrd BkFkdrk

fdlh pkyd dk fo]r fotko] pkyd dh ml fo]r
voLFik dk ¢nf’kr djrk g fel 1 fd fdIh wvU; pkyd 1
tMu 1j vio’k d cokg dh fn’kk dk 1rk py TdA /ku
vko’k Ino mPp forko 1 futu fotko dh wkj gokfgr gkrk gA
foJr f}/ko

nk leku ,o foijir vio’k dk og I;Dr fudk;
ftud e/; njh vR;Yi gk fo] r f}/ko dgykrk gA nlj
"Kink e ;fn nk Deku ,o foijhr vko’k 1jLij VYi njhij
fLFkr gk rk vko’kk dk 1;Dr fudk; f}eko dgykrk gA
f}eko dk ekiu f}ko vi%.k | djr gA vio’k rFk mud
e/; njh dk x.kuQy f}ko vkk.k (p) dgykrk g] vFikr

p=qxd ~49%

fo]r f}ko vik.k ,d Ifn’k jk°k gkrh g] fEldh
fn*lk .k wvko’k 1 /ku viko’k dh vkj gkrh gA bl dk el=d
dyte eVj gkrk gA fo] r f}/ko fudk; dk dy vko’k *KU;
gkrk gA HCI, H,0 bR;kfn fo ] r f}/ko fudk; d mnkgj.k
gA 1jek.k e /ku vko’kk dk dle ukakd rAk .k vkok
ibyDVkut dk die Nikfr gku d dkj f}e 0 dh jpuk
ugh djr gA yfdu 1jek.k dk for {k- e folFikfir dj
fn;k €; rkbld /ku vko’k rFk .k vio’k d dizk d
e/ foLFkkiu mRilu gk tkrk g fenl ijek.k f}fko cu

rk gA
f0|r fHko d dkj.k fdlh fcn 1j fo]r {k=
dh rhork ,o0 foHko dh X.kuk

fojr f}/ko d dij.k fdlh fcn P ij for {k= dh
rhork ,0 fotko dh X.kuk nk fLFkfr;k e dh tkrh g&
(i) vi{k; fLFfr
(i) v{k d yEcor fLFdr



f}o dh vikh; fLFfr e fdlh fen 1j fo]r {i=
dh x.kuk
fp= 19 d vulkj ge f}ko d dle o I rnjh ij
fLikr ,d fcn P dh dYiuk djr g t f}ko d Vi ij
fLFkr gA ekuk fd +q ,0 —q vko’k feydj ,d f}/ko dh
jpuk djr g ftud e/; njh d gA
fp=kulkj fcn P dh +q Vko’k I njh =r-d/2
,0 -q vko’k 1 njh =r+d/2
i &

-9 0 aq " ;

v
m

2
~

fp= 19
fcn P1j] +q ,0 —q vko’kk d dkj.k fo]r {k= dh
riorkvk dk eku @e’k E, o E, gA

£, - _+Ka ~Kg

E. =
g (r_d)z k(L dY
2 2

vrifcn P ij ifj.lkeh riork E=E, +E,

2rd
2 2
4

D;kd E, o E, foijir fn’k e g rfik E>E,

2rd

2 2
4

Kq

[6]

D;kfid r>>d/2 vrir2 dh ryuk e d¥4 ux.; ekuu ij

E= Kq(zrf,d)

2d
= KQ(r—3)
Rehdj.k 19% dk fjHkkkku Bkj

2Kp 4104
r

folr {k= Edh fn’k f}/ko d v{k d vuin’k _ .k
vko’k 1 /ku vio’k d vufn’k gkxhA Behdj.k 1104 v{kn;
fcn 1j f}hko d dkj.k mRilu fo]r {k= dh riork dk
vitk'V 0;td gA

f}ko dh v{l; fLFkfr e fdlh fcn ij fo]r
folko di x.kuk Tub fp= 19 d vulkj +q,0 -q Vko’k
d dij.k fcn P 1j foko dk eku @e’kt v, ,0 V,ok rk]
fotko dh ifjHk'ik 1&

;k E=

Kq

2
r_i
2
v, =4

rFik (r . dj
2

fcn P 1j ifj.kkeh folko dk eku nkuk vko’k i+q ,0
-gi d dkj.k mRilu fotkok d chext.krh; ;kx d cjkcj
gkxk] VFkkr

V=V, +V,

7N\

D;kd r>>d2 vri r2 dh ryuk e d¥4 dk ux.;
ekuu 1jt

V= 4114



leidj.k 111% v{k; fcn 1j f}ko d dkj.k mRilu
fo] r fotko dk vitk'V 0;td gA

fHko d v{k d yEcor j[k 1j fLFkr fcn ij
folr {k= di x.kuk fp= 1-10 d vulkj ge f}ko d
et; fen xtju okyt yEcor v{kd vufn’kr nJh ij ,d
fcn P dh dYiuk djr g fEl ij fo] r {k= dh x.kuk djuh

gA

=

fp= 1-10

= OA” + OP* = BP?

— _ [2,d?
AP =BP = r+A

;in +gqvko’k d dkj.k P fen 1 rhork dk efu E,
rfk —q vko’k d dkj.k P fen ij riork dk eku E, gk rk
_ Ka
AP?

fp=1 AP?

1

Kg
zj lap fn’kk d vufn’k;

, d
4

r’+-—
rik E, =

|

vriLi'vVgfd E, 0 E, d elu 1jLij cjkcj g yfdu
fn’k; fUu gA vriE, 0 E, d ifj.keh eku dk Kkr dju
d fy, AB d vufn’k ,0 yEcor %Vdk e fo;ktr dju

iji&

Kq
BP?

Kq
, dZ] igp fn’kk d vufn’k:

r’+-—
4

[7]

fp= 110 I Li"V g fd AB d vufn’k E,0 E, d
AVd E cos 60 E,cos 0 ,d fn’lk e gku d dkj.k €M
tk;x tefd AB d ytcor E, 0 E, d AVd E,sin6 0
E,sin6 ,d nlj dfoijir fn’k e gku d dkj.k fujLr gk
th;xA vri fen Pij ifj.kkeh rhork

E=E, cos 0+ E,cos 0

D:kfd E=E,
2Kqcoso

2
R

%)

fp=1-10 I cosb = OB _
PB

E=

%

_ Kqd
vri E= + 3
&
4
E=59 psifd r>> a2 vri e o ryu
r
d?/4 dk ux.; ekuu ij
= -@ 4124

lenhdj. k1/121 b f}ko d vik d yEtcor fdlh fcn 1]

fo]r {k= dh rhork dk viH'V 0; td gA
f}/ko fUJ{ J[k ij fdlh fen 1j fo]r
folko di x.kuki fp= 1-10 d vulkj ekuk fd fcn P ij

+q Vvko’ kd dkj k folko dlk eku v, rfik -qvko’k d dij.k
folko dk eku Vv, g vri fotko dh D1 |

_Kg

AP

17



eku

1-

no

.l.>

»

~~

V=V 4V,
___Kg ., Kq
2 2
P+ rP+—
4 4
ko v=0

VFkr f}ko d v{k d yEcor fcn 1j fo] r folko dk
"K; gkrk gA

egRoi.k fcln

&0; eku dh Hkfr vko’k Hh InkFk dk ey x.k gkrk g]
fel uk rk u"Vv fd;k € Idrk g vkj uk gh mRilu
fd;k € 1drk gA

oLrvk 1j vko’k] vko’k d tuforj.k d ifj.keLoz i
ckir gkrk gA

vko’k Dok.ViNr gkrk gA bl Dok.Vk dk efu
e=1.6x 10" dyke gkrk g] vFkkr fd I oLr 1ij
vio’k dk eku vko’k Dok.Vk d 1.k x.k€d zi e qgh
0;Dr fd;k €k Idrk gA

dytke cy vko'tk d e/; njh d ox d 0;RDekuikrh
gku d dkj.K 0;Rde ox cy dk mnkgj.k gA

fcn vio’k d pkjk vkj dk og {k=] ftle dib vi;
vio’k fo] r cy dk vulko djrk g] fo r {k= dgykrk
gA

folr {k= e fLFkr fdlh fcn P ij ,dkd ijh{k.k
viko’k ij yxu oty fo] r cy dk fo] r {k= dh rork
dgr gA

folr {i= dk fp=2k fo] r cy j[kvk d }jk fd;k
thrk gA fo]r cy j[kk, og deifud od gkr g
feld fdlh fcn ij [koph k j[kml fen ij
fo] r {i= dh fn’kk icy dh fn kk dk cnf’kr djrh gA

[8]

10-

11-

12-

fo]r {k= e fdlf fcn 1j ,dkd /ku vko’k dk vulr
I fo]r {k= e fd;k x;k dk; fo] r fotko dgykrk
gA fo] r fotko ,d vin’k jkf’k gkrh g rFk bl v 1
cnf’kr djr gA
folr {k= e fLFr
foHkokrj dgykrk gA
nk leku ,o foijir vko’k dk og I;Dr fudk;
fthe nkuk vio’kk d e/; njh WR;Yi gk fo] r f}&o
dgykrk gA f}ko dk ekiu f}ko vi%k.k 1 djr gA
ijek.k e /ku vko’kk dk die rrkk .k vko’kk dk dla
Likfr gku d dkj.k ; f}/ko db puk ugh djr gA
yfdu ijek.k dk fo|r{k—efoLka|r dj fn;k tk;
rk bld /ku vko’k rAk _ .k vio’k d dlzk d e/;
foLFkkiu mRilu gk tirk g g fell ijek.k f}éko cu
thrk gA

f}ko d v{k d yEtcor fdIh fcn i1j fo] r fotko dk
eku "k; gkrk gA

VH;kBKFk ¢"u

nk fcnvk i1j fotkok dk vrj

oLrfu'B ¢'u

1-

Itkrh; fon vio’k d e/; cy yxrk g&
Vi cfrd'k.k cy Ich wvkd'k.k cy

it ncy cy ukftkdh; cy
vko’k d Dpk.Vk dk eku gkrk g&

Vi 1.6 x 10°dyke Ict 1.6 x 10*° dyke
it 9x10°dyke  iInt 9x10° dyke
dyke cy g&

Vi dleh; cy Iichk 1j{kcy

1% mi;Dr nkuk Int mi;Dr e 1 dkb ugh
fo]r cy jlkvk dh fn’kk gkrh g&

Vi fu vio’k I kovko’k dih kj

ich  kwko’k 1 fku vko’k dih vikj

il fku o .k vko’k d yEcor

int mi;Dr e dkb ugh

fHko vik.k dk ek=d gkrk g&

IV okYV Ich ty

it dytke envj int U;Vu elvj



f}ko d v{k d ytcor fcn ij fo]r fotko dk eku
gkrk g&
vt fkukRed
] Fia (e

Iich  .kked
Int wvulr

y’)kUkj lRed c¢’u

;kfolr {=enkcy jIk, ,dnlj dk dkv Idrt
g\
D;k dyke dk fu;e ijekf.o; nfj;k d fy, Hn IR;
gA
fo] r f}/ko dk Neku fo]r {i=e j[ku 1j dy fdruk
cy dk; djxkA
fo]r {k= dh rhork dh bdkb fyf[k A
fdlh {i= e ,fn fotko fu;r g rk ogk fo]r {i=
fdruk ghxi\
fo] r fotko dh 1fjHKk crib; A fotko dh foek fyf[k; A
folr f}ko vik.k dk el=d o ifjHkk fyf[k,A
le>b; fd ;g Hn’k jk”k g vFkok vin’fA

[9]

8-

fucl/kkked

1-

;fn nk vkof’kr d.k d chp dh njh vk dj nh &;
rk nkuk d e/; cy fdruk gkxk\

1’u

dyte d fu;e dk Ie>kr g,] dyke cy dh fo’Kkrkvk
1j cdk’k Mkfy ;A

fotko ,o folkokrj dk ifjHkf'kr dift,A fcn viko’k
d dij.k fo]r {k= e fLFkr fdlh fcn 1j fotko dh
X. kuk dift, A

fo] r f}/ko fdl dgr g\ f}/ko dh v{i; fLFkfr e
fdlh fcn 1j fo] r fotko dh x.kuk dift,A

f}ko dh fuj{kh; j[k 1j fdlh fcn 1j fo] r fotko
dh x.kuk dift,A

vko’k dh vo/kkj .k dk 1e>kb,A vio’kk d v/ ;kjki .k
fWr 1j cdk’k Mty ,A

1wk 2 ivi 3 4G 4 i 150 1 46k I

mUkjekyk |



v/k; & 2

fLFkj pEcfddh
(Magnetostatics)

ptcd dh ey vo/kj .k
ptcd , 1 inkFk gkr g] & Lor=rkiod yVdk; thu
ij Ino ,d gh fn’ik imkj&nf{k.k: e fLAj gk Thr g rFik
ykg;Dr inkFkk dk viun vkj vkdfkr djr gA
pEcd nk ¢dkj d gkr g& 1- ¢kNfrd pecd] 2- Nf=e
pEcdA
ckNfrd pecd ¢Nfr e [kuk I ckir gkr gA bud
v;Ld dk eXuVkbV dgr gA budk vkdkj o -1 fuf’pr
ugh gku d dkj.k blg oKkfud ,0 vul/ku dk;k d fy;
¢;Dr ugh fd;k tkrk gA bue vkd'k.k {kerk th vYi gkrh
gA tcfd Nize rjhdk 1 cuk; thu oky picd Nf=e
ptcd dgykr gA budk vkdkj o -1 fuf’pr gku d dkj.k
budk mi ;kx foftklu dk;k e fd;k tkrk gA bld Bk gh
bue mPp vkd'k.k {kerk Hh ik;h tkrh gA
pEcd e futu x.k ik; thr g &
;0 Ykg;Dr inkFk dk viuh vk vkdf'kr djrk gA
Lor=rkiod yVdk; thu ij pEcd Ino mlkj nf{k.k
fn’k e fLFkj gkrh gA
3- CR;d ptcd e nk /ko iN ,0 St ik; thr gA ftlg
vyx ugh fd;k € Idrk gA
4- Ithrh; Kok d ef; cfrd'k.k cy yxrk g] tcfd
fotkrh; ko ,d nlj dk vidfkr djr gA
5  pEcd dk xe dju] Bkdu&ihVu ;k fxjku 1j bld
pEcdh; x.k u'V gku yxr gA

picd 1 Ncfhr eghoi.k ifjlks,

1- pEcdRo @ pEcd dk og x.k feld dkj.k og
Lor=rtiod yVdk; tiu 1j Ino ,d gh fn’kk N-Sh

[10]

e fLFkj gk tkrh g rFkk ykg;Dr oLrvk dk viuh vij

vkdfkr djrh g] pkcdRo dgykrk gA Inifk e ptcdRo
e[;rt byDVkuk dh v{h; ,0 p@.k xfr d dkj.k

ik tkrk gA

pkcdh; /ko ' pEcd d nkuk fhjk 1j fLFkr o fcn

tok 1j pEcdRo vikdre gkrk g] pEcdh; /Ko dgyir
gA pEcd e nk ko gkr g& 11k mlkjh ko (N)] 424

nffk.kn ko (N)A pecd dk mUkjh ko T1jK) mUkj fn”kk

dk bfxr djrk g] bl /ku /o H¢ dgr gA tcfd

nf{k.kh ko ThjK nf{k.k fn’kk dk bfxr djrk g rfk

bl _ .k /ko Hh dgr gA

pEcd v{k * ptcd d vnj nkuk /kok dk feyku
okyh dkYifud v{{] ptcdh; v{k dgykrh gA

ptcd dh cHikodkjh yeEckb & pEcd d nkuk /kok
d e/; dh njh) pEcd dh cHikodkjh yEckb dgykrh
gA tk pEcd dh ofiLrfod yEckb I dN de gkrh gA
/ko ceyrk + ptcd d fdlt /ko }kjk pEcdh;
inkkk dk viun vij vidfkr dju db {kerk /o
ceyrk dgykrh gA

ptcdh; cy Ik, ¢ fo]r {k= dn rjg] pEcdh;
{k= dk Ha dkYifud o@k Fjk cnf’kr fd;k thrk gA
; diYifud o@ pEcdh; cy j[kk dgy rh gA
pEcdh; cy j[k, pEcdh; {k= dh fn’k 0;Dr djrt
g rfk ; cn od gkrh gA pEcd d ckgj budh fn’k
N—S rFkk ptcd d vnj budh fn’kk S— N gkrh
gA fo]r cy jlkkvk dh Hkfr] pEcdh; cy j[k, Hh
,d&nlj dk c;frPNn ugh djri gAbucy j[ikvkd
fdlh fcn iy [lph x;h Li’k j[k] ml@ fcn 1j
pEcdh; {i=d fn’k dkO Dr djrh gA



7~ pEedh; {k= 1 fdlh ptcd d pkjk vkj dk og {k=  /kjkokgh pkyd d dkj.k mRilu pEcdh; {k=
ftle ptcdh; 1jik.k ko] cy vurko djrk g] pkedh;  dh fnkk
{i= dgytrk gA nlJ ltnk e og {k= fle ptcd di Mjkokgh pkyd d dlkj.k mRilu pEcdh; {i= dh fn’k
cHko vutho fd sk tk Id] pecdn; {i= dgykrk gA  Kir dju d fy, nk fugek dk ¢friknu fd;k x;k gA

8- ptcdn; TyDl ¢ ptedh; {k=e fdIh i k=Qy (i) nk;h gFkyt dk fuse @ bl fu;e d vulkj ;fn

e 1 xtju okyh pEcdh; cy jlkvk dh 1[;K ge nk; gkFk dh gFkyn dk 1k Qyk dj bl ¢cdkj j[k
pEcdh; TyD1 ¢ dgykrh gA bl dk ek=d ocj gkrk gA fd vxBk pkyd e cokfgr /kjk dh fn’kk dk rFk
9- pedh; ¢j.k ¢ pecdh; {i= e ,did { Qy I vxfy;kml fen dk bixr dj fel ij /kkjkd dkj k
yEcor xtju okyh pecdh; cy j[ivk di I[;k pcdh; {k= di fn’lk Kkr djun g rk gkyh d
picdh; cj.k B dgyirh g yEcor mij dh fn’kk pEcdh; {k= dh fn’k dk O;Dr
djxnA
B= i
A
bldk ek=d ocj@elVj? gkrk gA 2
VKjLVM dk ¢;kx 4
pEcdh; {= o mRiflk dk dkj.k thuu dh FEKKEK
e VIjLVM u ,d c:ix fd:kA bl iskx e migu ,d /
ekkjkokgh pkyd rkj e cVjh I /ikjk cokfgr dj] /kkjkokgh :
pkyd rj d Behi pEcdh; Bb yku ij mRilu fo{ki d fp= 22 v

v/;;ufd;kA bl ¢;kx dk fp= 21 e ¢nf’kr fd;k x;k gA iy edloy dk nf{kiiort ip fuze ! bl fuse d

vulj nffkkort .p dk nk: giFk 1 idMdj bl

SN SO N AN T I
i K = K cdkj 1 %elo fd 1p dh ukd /kgk dh fn’lk e vkx
dh vkj c< rk fEl n’kee 1p dk %eku d fy, vxBk
A B A e B

%erk g] ogh pEcdh; cy&j[kvk dh fn’kk gkxhA

fp= 21

¢;kx d cfk.k futu g&

IVi e pkyd rkj e dkb Akjk cokigr ugh dh tkrh g rk
mid lehi j[ih picah; Ib e dib fofki mRilu ugh
gkrk gA

ich tc pkyd rkj e /ikjk cokfgr dh &krh g rk ptcdh; fp= 22 ¢
Ib fo{ifir gk Trh g rAk Ajk dh i’k foijir dju
1j pEcdh; b foijhir fn’kkefo{kfir gk tkrh gA ck:k& Ikov dk fuse
rig e Mgk c<tu 1) fo{ki ok el c<ri gA i Mjlolg pkyd rij d dijk mid plk Vij
bIl ;g Li'Vghrig fd pEcd {=dfy, folr  mpilu ptcdh; {i= dh rtork dk elu Kkr dju d fy,

Mgk ixfreku vio’kk mUkjnk;h gkrh gA ck;k&lkoV u ,d fuse fn;l] fEld vullj &

fd Ih Mjlokgh pyd rkj d vYik’kal d dij.k fdlIn

[11]



¢{k.k fcn P 1j pEcdh; {k=ABdk eku

(i) pkyd e cokigr /kjk 1d Fekutkrt]

(i) kjkokgh pkyd rij d vYik’k dh yEckb d Bekuikrd]

i) ¢fk.k fcn Pd fLFkfr Ifn’k 7 ,0 /kkjkokgh pkyd
rij d vYik’kd e/; dk.k dh T;k(sine) d Bekuikrt
I Fik

(iv) Mkjkokgh pkyd rkj d vYik’k I ¢fk.k fcn dh njh r
d ox d 0;R@ekuikrh gkrk gA

VEIr AB o 1Al szme

- AR = Mo IAl'sin ©
’ 4

tok Yo d Neluilrt fusrid gA
47t

fp= 23
pEcdh; cy Hh dyke cy dh Hkfr 0;R@e ox cy dk
mnkgj .k gA
leidj.k ik D Li'V g fd &

(i) tco=0rkAB=0 VRkr pkyd rij d i'B ij
pEcdh; {k= "K; gkrk gA

N _H IAI

(i) tco6=90°rk AB=AB_ ==>— VHr ptyd

rij d i'B d ytcor pEcd {=d eku vilkdre
gkrk gA

ofkdkj dMyh d din ij pEcdh; {k= di x.kuk
fp=2-4 d vullkj ekuk Rf=T;k di Mijkokgh o¥kkalkj

dMyh e /ikjk |(;okfgr gk jgh gA ge bl dMyh d diz

O ij pEcdh; {k= dk eku Kkr djuk gA bl d fy, dMyh

dh ifjf/k dk ge Beku yckb Al d NKVENKV vYik’k e

fotkkftr dj yr gA vri dMyh d din i1j dy pEcdh;

fp= 2-4

{i= dk eku] bu IHh vYik’k d dkj.k dle ij mRilu
pEcdh; {k=k d ;kx d rY; gkxkA

ck;k&MkoV d fu;ekulkj Al vYik’k d dkj.k dMyh
d diz 0 ij ptcdh; {k=

AB = l.LOIA|S12n9
4nR

tgk 6 VYIKk Al ,0 VwYik’k Al dk dMyh d dlz
o I feyku okyh j[k d e/; dk dk.k g loYkkdkj dMyh
dh fLFkfr e bldk eku 90° gkrk gtA

1Al
vri AB=Ee =
4nR?

pfd die O ij pEcdh; {k= dh fn’kk dMyh d ry
d yEcor gA vridMyh d IHb vYik’k d fy, pEcdh;
{i= dh fn’k Beku gkxhA vt Bik dMyh d dkj.k dMyh
d dlz ptcdh; {k=

- _ N MolAl
B=) AB=) 2 —
Z 47R?
_ Ml
Al =% _x2nR
41cR2 z 47R? &
I
{ B= g—OR 2

;fn dMyh N Qjk okyh gk rk
_ KNI
2R
lehdj.k %24 o Dehdj.k 434 oVkdkj dMyh d diz
ij ptcdh; {i= d vi'B 0;Tkd gA
oVkdkj dMyh d wv{k ij pEcdh; {k= dh x.kuk

oVikdkj dMyh d vik ij pecdh; {= dh x.kuk d
fy, ge fp= 25 d vulkj ,d R=T;k okyh /kkjkokgh

43k

[12]



A ABsiner

fp= 25

dMyh ij fopkj djr g ftlel /kkjk cokfgr gk joh g rik
dMyt Y-z ry e fLFkr gA dMyh dh vk iX-v{kt i fLRr
¢{k.k fcn P 1j pEcdh; {k= dk etu ck;k&BkoV d fu;e
1 futu cdkj Kkr fd;k € Idrk g&

fp=kulkj ekuk fd ¢{k.k fcn dh dMyh d diz I njh
x gA Ifo/lk d fy, ge dMyh dk letu yckb Al d
VYK e follkier dj yr gA vri fdlh ,d vYik’k Al
AB = oIAl sin 6

2

d dkj.k P fcn 1j pEedh; {k=

Anr

tgk r vYIKk B ¢fk.k fen dh njh gA
pfd dMyh d fy, 6=90°

_ pelAl
Anr®

;fin pEedh; {ki= AB v{k 1 o dk.k cukrk g rk
pEcdh; {k= d m/okkj %vVd AB sin o foijir fn’kk e
rAk {kirt Avd AB cos o dMyt dh v{k d vufn’k 1eku
fn’kk e ckir gkx vFkkr ifj.keh pkcdh; {i= X fn’k d
vufn’k ckir gkxkA vri ifj.Keh pEcdh; {=

B= ZABcosa

'k B= Z”O

vri AB

max

IAl
Ccos a

R
fp=25 1 r=R2+x% ,0 cosa=—>

g HIR

— Al

4n (R? +x?)?

An(R* +x%)2

_ KIR?

3 iy
2(R* +x°)? “
;in dMyh N Qjk okyh gk rk &
_ W,NIR?
B=—"—— 154
2(R? +x%)?

leidj.k i44 o Neidj.k 154 ofkdkj dMyh d vik ij
pEcdh; {k= dk vitk'B 0;td gA
JE1;) dk fuse

JEi;j dfu;ed vulkj fdlhcn 1F i pEcdh;
{i= dk j[k Dekdyu %ifjhpj.Ki dk eku] cn aFk Hjk
ifjc) /Mjkvk d chext.krh; kx rflk p, d x.kuQy d
rY; gkrk g] vFkr

uOZI -6k

[B.dl =

Tyfex d nk; gfk dk fu;e

bl fu;e d vulkj ;fn ge viu nk; gkFk dk vxBk
vkl mid 1kl okyh nkuk vxfy ;k dk ,d&nllj d yEcor
bl ¢dkj 1 Qyk; fd 1gyh vxyh pEcdh; {k= dh fn’k
dk rrk vxBk pkyd dh xfr dh fn’kk dk ¢nf’kr dj rk
chp oky vxyh pkyd e cfjr /kjk dh fn’kk cnf’kr djxi]
fp="12-6HA

gReTferer 4 geaa ad

vpkyd inkfk I cuh [K[kyh cyukdkj ufydk 1j
bldh ycko d vufn’k fo] r ) (insulated) rkjk dk ,d
lelu -i 1 yiV dj ifjukfydk dk fuek.k fd;k tkrk gA
nlj "Knk e yEch cyukdkj Akjkokgh dMyh dk ifjukfydk
dgr g] fp=12-TvA

,d vin’k ifjukfydk di yEckb] mEdh f=T;k db
ryuk e VR;f/kd gkrh gA 1fjukfydk e /kjk cokfgr dju

[13]



fp= 2.7

1j mid [k[ky Hkx e mPp pEcdh; {k= ckir gkrk gA
tefd ifjukfydk d ckgj peedh; {k= yxHx *U; gkrk
gA

vin’k ifjukfy dk e pEcdh; {k= dk eku Kkr dju d
fy, ge fp= 28 d vullj ifjukfydk d vYik’k ij ,d
Vk; rkdkj cn yi PQRS dh dYiuk djr gA yi dh Hktk
PQ dh yEckb gA ;fn ifjukfydk d ,dkd yEckb e Qjk
di I[;kng rkyl PQRSe ifjc) dy Qjk dn I[;k
nAL rFk 1fjc) Mgk dk eku nALI ghxkA gk I ifjukfydk
e cokfgr /ikjk gA

S R
0,0,0.0.0¢.0.00.0.0000.09000000
1 -

| ]
pl——»—--Jg B

e
>

0000.00.00.0.0,0000000,000.0,
fp= 2-8

;fn 1fjukfydk e mRilu pEcdh; {=Bgk rk] ,fEi;]
dfuse 1&
[ Bdl=pl,
PQRS
| Bdi=pemALl T

*QR ,0 SP iFk 1j pEcdh; {k= dh fn’k] iF d
yEcor g vrt 6=90° ,0 cos 90° =0 gku d dkj.k

R
|j§|
Q

»O'—:;U

,0 Ifjukfydk d ckgj pEcdh; {k= "W; gku d

S
dij.k [B.dl =0
R

Q
=B[dl 1pq ik d fy; 0 =0}
P

[ Bdi=BAL ™
PORS
lehdj.k 7% o Dehdj.k 8% dh ryuk dju ij
BAL = u,nALI
B = p,nl 9%

lehdj.k 19% ifjukfydk e mRilu pEcdh; {k= dk
V'V 0; €d gA

VkjkoM e pEcdh; {k=

;in afjukfydk dk oy; d -1 eiM fn;k &; rk
ckir ViNfr VKjkoM dgykrh gA oLrrri VjkbM ,d vrghu
ifjukfydk gkrh g] fele fo]r /Mjk cokigr dju ij
VkjkoM d vnj vik d vuin’k Bekirj Bdzh; olkdkj
yik d i e pEcdh; {k= mRilu gkrk gA

fp= 29
ekuk fd ,d R f=T;k d VkjkbM e 1 /kkjk cokfgr gk
Joh gA VkjkbM e Qjk dih dy B[ ;k N gA VkjkoM d vk
d ¢R;d fen 1j pEedh; {k= B o di bekrj gkr gA vri
JEi;j dfuse 1&

I Bdl =y, > I

[14]



Bj dl = p NI

;K B(2aR) = p NI

-fn VkjkoM di , dkd yEcib e Qjk di Ik n g

N
rk n=——
2nR

vri B=pnl 104

lefdj.k 1104 VkjkbM e mRilu pEcdh; {k= dk ViV
0;td gA
pEcdh; viHkokg

pEcdh; vitkokg dk nljk uke ptcdh; yDl gA
bl ¢ I fuzfir djr gA ,dkd {,=Qy 1 fuxr pEcdh;
vitkokg] ptcdh; ¢j.k B dgykrk gA Ifn’k Idru e

pEcdh; vitkokg] pEcdh; ¢j.k ,0 1'B {=Qy Ifn'k e
xf.krh; B/ futu ¢cdkj 1 0;Dr djr gA

b=B.A
;K ¢=BAcos0
tok o pEcdh; ¢j.k Ifn’k ,0 1'B {k=Qy Ifn’k d
e/; dk.k gA
fdlh i'B 1 fuxr ptcdh; TyDI /ukiRed fyDI

rrk cof’kr TyDI _ .KRed yDI dgykrk gA pEcdh;
TyDI vin’k jk’k gkrk gA

¢Nfr d ey cyk dk ifjp; ,0 ryuk

ckNfrd %Avukvk oh 03k[;k dju d fy, vko’;d
cyk di] ¢Nfr d ey cy dgr gA Hifrdh e ¢R;d d.k
d vi; d.k I clikfor gku dh ¢fd;k wUsku; f@sk
dgykrh gA cyk di ¢Nfr ;k d.k d e/; vi;kI; @5k
d vi/kj ij ey cyk dk fubu pkj Hixk e oxaNr fd;k
X3k g &

ey cyk dk ryulRed Vv/;;u

@-1-]x.k X#Roh; cy folr ptcdh; cy ukftkdh; cy ncy cy
(@ | mnxe nk &0;ekuk d e/; viof*'kr d.k d e/; U;fDywvkuk d ef; I{e ey d.k
IckBkuk d ef;
kB fh
(b) |wvuikyu fu;e 0;Rde ox fu;e 0;Rde ox fu;e ;dkok cy Kkr ugh
© |cNfr vkd'k.k dh vikd'k.k@cfrd"i.k vkd'kk sk owR;Ur vkd'k.k@
lehi nfj;k ij cfrd"i.k
cfrd'k.k dh
@ |cNfr db & vio'lk dh ¢Nfr ij ikl ij Kkr ugh
fubkjrk
e | ijkl nh%k §[kxkyh; nfj sk nh% 4dN fdeh rdt y% leb- 10°Bmrdi| y% let 107°mrdh
rdi
) kif{kd
ceyrk ;k 1 108 10% 10%
lkeF;
(@) Ix#Roh; cy
dk vk
ekudj
(b) HukfHkdh; 107 107 1 107
cy dk vi/ikj
ekuu ij
@ | cyk di mRiflk xfoVku QkVku uked d.k elku uked d.k cklku uked
dk dkj.k d.k dk vknku&gnku dk vinku&cnku dk vinku&gnku d.k dk vinku&
¢nku
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1- x:zRokd'k.k cy ;k xzRoh; wU;kU; f@;k
2- fo]r pktcdh; cy ;k fo]r pEcdh; vi;i; f@;k
3- Ukttkdh; cy ;k ukftkdh; vU;lU; @5k
4- ncy cy ;kncy vi;i; @5k

X ZRokd.k cy ;k xzRoh; wU;kU; f@;k & nk
#l;eku d.bk d ef; yxu okyk cy ivU;l; f@;k
xERokd"k.k cy wvUskU; fd;K dgykrk gA bl cy dh
¢Nfr vkd'.k dh gkrt g rFik bl vU;ll; @5k d fy,
mUkjnk;h d.k xfoVku dgykrk gA ;g 0;Rde ox cy ¢

(R Xt Arh; i e bidhelu F=—CMM2 gy ga
r

bldh 1jkb nh% i[kxkyh; nfj;k rdi gkrh gA ;9 cy

ukftkdh; gkl e o/k ugh jgrk gA

foljr ptcdh; cy ;k fo]r pEcdh; wvi;kl;
f@;k + nk viof’kr d.ik d e/; yxu oty cy dk
fo| r&ptcdh; cy dgr gA bl cy dh ¢Nfr vko'k db
oNfr 1j fulkj djrh gA bl vU;K; @5k d fy, mikjnk;h
d.k QkVku dgykrk gA x zRokd" .k cy dh Hkfr ;g cy
Ha 0;Rde ox cy gA xf.hkrh; i e bl cy dk efu
= —K‘j;qz gkrk gA b dh iK1 x =Rokd.k cy b ryuk
e de idN fdeh rdh gkrh gA ;g Hh nt% 1jkl cy dk
mnkgj .k gA
ukfikdh; cy ;k ukfikdh; wvU;kU; @5k 4
ukfkdh; d.k d e/; yxu okyk cy IvU;lU; f@;k
ukfikdh; cy ivUzK; 1@k dgykrk gA bl cy dh ¢Nfr
ukftkdh; 1jk0 e vkd'k.k rFik vkj Bent giu 1j ¢frd'k.k

dh gkrt gA bl dliok cy [ , *} 40 dgr gA ulfdl:
vU;iU; 135k d fy, mUkjnk;h d.k elku dgykr gA

ncy cy ;kncy vi;il; 1@:k 0 e ey d.k
icklu d.k: d e/; ,0 {k;] ncy cy dk mnkgj.k gA
bidh ¢Nfr vkd'k.k ,0 cfrd'.k nkuk ¢dkj dh gkrh gA
;g yX ijkl cy gA bl vU;; @5k d fy, mikjnk;h
d.k cklku d.k dgykr gA

egRoi.k fcln

1. pEcd , 1 inkFk gkr g] & Lor=rkiod yVdk; thu
ij Ino ,d gh i’k imUkj&nf{k.k e fLFkj gk kr g
rAk ykg;Dr inkFk dk viuh vij vikdfkr djr gA

2- CR;d ptcd e nk /ko iN ,0 Sk ik; thr gA ftlg
vyx&vyx ugh fd;k €k 1drk gA

3-  pkcdh; cy j[K, pEcd {k= dh fn’k 0;Dr djrt
g rfik ; cn od gkrh gA pEcd d ckgj budh fn’k
NS rFkk ptcd d vnj budh fn’k S— N gkrt
gA fo] r cy j[kkvk dh Hkfr] pEcdh; cy j[k, Hh

;d&nlj dk gfrPNn ugh djri gAbu cy jkvk d
fdlh fcn 1j [ hLik jIk ml fcn 1j
ptcdh; {k=d fn’k dkO Dr djrh gA

4- fdlh ptcd d pkjk vkj dk og {k= ftle pEtcdh;
1ji{k.k /ko] cy vutko djrk g] ptcdh; {k= dgykrk
gA

5 pkcdh; {i= e fdlh Hk {=Qy e 1 xtju okyt

pEcdh; cy jlkvk dh D[;K pEcdr; yDl ¢
dgytkrh gA bldk ek=d ocj gkrk gA

6- pEcdh; {k=¢e dkd{ =Qy 1 ytcor xtju okyh
pEcdh; cy j[kvk dn I ;k pEcdh; ¢j.kB dgykrt
gA

7- prcdh; {=d fy, fo] r Mjkixfrewu viok mlkjnk;h
gkrh gA

8- pkyd rkj d 1'B d ytcor pEcdh; {k=
vitdre gkrk gA

9-  wvpkyd inkfk I cuh [Kk[kyh cyukdkj ufydk ij
bldh yckb d vufn’k fojrz) rkjk dk ,d leku
=1 1 yiV dj ifjukfydk dk fuek.k fd ;k tkrk gA

10- ifjukfydk e /Kkjk cokfgr dju 1j mid [k[ky Hkx
e mPp pkcdh; {k= ckir gkrk gA tcfd ifjukiydk
d ckgj pEcdh; {k= yxtkx "K; gkrk gA

11- VkjkbM ,d vrgiu ifjukfydk gkrh g] fEle fo]r
ekjk cokfgr dju i VkjkoM d vnj vik d vufn’k
lellrj Bdlzh; olkdkj yikd i e picdh; {i=
mRilu gkrk gA

12- ¢kNfrd %vukvk dh 0;k[;k dju d fy, vko’;d
cyk di] ¢Nfr d ey cy dgr gA

VH; kKR ¢’u

dk eku

oLrfu'B ¢"u

1-  pEcdh; TyDI dk ek=d g&
Vi ocj 2% okyv
] EI Y fnk U;Vu
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fo|rpEcd U;K; @5k d fy; mrjnk;hd.k g

vh QkVku Ich xfoVku
%IVz cklku int byDViu
X - Rokd'k.k vU;KU; f@5k d fy; mikjnk;h d.k g&
Ivh QkVku Ict xfoVku
il cklku int byDViu
/kjkokgh dMyh e Qjk dh B[ ;k c<ku ij pEcdh;
{k: [0 =) (U= e ——— gkrk gA
vk det ich of)

ink vifjoru int mi;Dr e dkb ugh

ptcd d vinj pEcdh; cy j[kkvk dh fn’k gkrh g&
vk s T N ich N1'S
i NI N ink s1's

y7kUJ Red 17U

2.

ptcd dk xe dju 1j D;k gkrk g\
Mikokgh o¥kdkj dMyh dh f=T;k de dju ij dMyh
d dlz i1j ptcdh; {k= e D;k ctiko 1Mrk g\

pEcdh; cy jk, vkil e ,d&nlj dk D;k ugh
dkvrh g\

e @ N g b

pEcdh; {k= fdl dkj.k I mRilu gkrk g\
pkcdh; cy j[kkvk dk 1Fk d Bk gkrk g\
pEcdh; TyDI dh ifjHkkk nhfE,A

nk;h grkyh d fu;e dk fyf[k,A

i) d fu;e dk dFku dift,A
eDloy d nf{k.korh ip fu;e dk fyf[k,A

pEcdh; cy JIkvk rRkkfo] r cy j[Hwvk
crib;A

e nk virj

fucl/kkked ¢’u

1-

[17]

ck;k&MkoV fu;e dk ¢friknu djr g, oVikdkj dMyh
d diz ij ptcdh; {k= dh x.kuk dift,A

;) dfuse i cdi’k Mkfy, rrk oVkdkj dMy
d v{k ij ptcdh; {k= dh x.kuk dnft,A
ifjukfydk e mRilu ptcdh; {i= dh x.kuk dift,A

fiyfex d nk; gk d fu;e dk mYy[k dift,A
VkjkbM e mRilu pEcdh; {k= dh x.kuk dift,A

mUkjekyk b 1 vk 2 dvh 3 Uch 4 4ch 5 Hvi



bdkb & 1

v/k; &3
cfrjkk ,o |

Jfj=

(Resistors and Capacitors)

ifrjk/k 4
te fd It pkyd d fhjk 1j folkokrj vikjkfir fd;k
thrk g rk pkyd e mifLFkr eDr byDVku futu fotko I
mPp fotko dh vkj xfr dju yxr gA pkyd e mifLFr
c) ijek.k ,0 vk;u] bu eDr byDVkuk d 1okg e ch/kk
mRilu djr g] fel pkyd dk ¢frjk/k dgr gA bl 1dr
R I ¢nf’kr fd;k tkrk g rRk bl dh bdkb vie o gkt
gA pkyd dk cfrjk/k futu dkjdk ij fulkj djrk g &
1+ phyd di yEckb ij ! pkyd dk ¢frjk/k pkyd db
yEckb d Bekutkrh gkrk g] vFkr
Rocl ~1h
2- pkyd d vucLFk dkv 1) ' pkyd dk cfrjk/]
pkyd dh vucLFk dkv {k=Qy d 0;RDekuikrh gkrk
g) VFkr

1
R oc—
2%

3- plyd d ri ij+ plyd dk gfrji] rii c<tu ij
c<rk gA bldk dkj.k ;g g fd rki c<ku ij eDr
byDVkuk dh xfrt Atk c< tirh g fell eDr
byDVkuk dk ox c< tkrk g vkj eDr byDVkuk dh )
¢) ijel.ivi@vizuk I VDdj dh viofr c< thrh  €dd

pkyd di ¢cNfr ij ¢ pkyd dk ¢frjkk pryd d
inkfk dh cNfr ij fulj djrk gA

cfrjk/kdrk &+ mi;Dr Behdj.k i1% o Dehdj.k 424
dk ,d Dk fy[ku ij

Roc£
A

‘k R= p'K -4

toks ,d letuikrt fu;rid g fel pkyd dk fof’k'v
cfryk/k ;k cfrjk/kdrk dgr gA Behdj.k 4t e 1=1
eV rfk A=1oxenvj gk rk
R=p
VFkr pkyd dk fof’k'v ¢frjk/k icfrjkkdrki] , dkd
yEckb ,0 ,dkd vucLFk dkv {k=Qy oky pkyd d
cfrji/k d rY; gkrk gA fof’k'V ¢frji/k icfrjk/kdri
dk ek=d vke&enVvj gkrk gA

cfrjk/ik dk 1;ktu

foftklu ifjiFk e ,d 1 vikd cfrjk/k dk I ;ktu nk
I fd;k thrk g { (i) J.kv De 1 ;ktu] (i) Dekrj De

oA ifj.leLoz i eDr byDViuk d oig e vojitkc<  15FEUA

thrk g rfk budk Kk e ;kxnku de gk tkrk gA (i)
ck;kixd ¢fk.k d vk 1j pkydk e cfrjk/k dh rki
1j fubkjrk fueu I= 1 nh thrh g&

R, =R,(1+at) 43k
tok R,0°C rki 1 pkyd dk ¢frjk/k] o pkyd dk
cfrjl/k rki x.kd rFik t pkyd dk rki eC el

[18]

J.h @e F;ktu © bl biktu e ,d cfrjik d
vire flj dk nlj cfrji/k d ¢Fe f1j 1 1;kfEr
fd;k thrk gA b1 1;ktu e /ikjk cokfgr fd; thu
1j cfrjk/k d fhjk ij okYVrk dk folktu gkrk g
tefd Mgk dk eku fu;r jgrkgAbl 1ktuery;
cfrjk/k dh x.kuk fuku ¢dkj djr g &



fp= 31

fp=kulkj ekuk fd riu ¢cfrjkk R, R, ,0 R, J.kide
e ,d volV dhcvjh I €M gA ekuk fd ifjiFk e cgu
okyh /Kkjk dk eku 1g rHk cfrjk/ik d fhjk ij Mgk 1d
dkj.k mRilu fotkokrj dk eku e’k v, v, 0 Vv, g rk
ifjiFk e okYVrk folkktu 1&

V=V, +V,+V, 45k
vie d fuse I ¢frjk/kr, d fhjk 1j mRilu fotkokrj
V= IR,
bt ¢cdij R,0 R, d fhjk 1j mRilu fotkokrj @e’ki
V,=IR,, V=IR,
vri lendj.k 454 1
V=IR, +IR, +IR,

ko V=IR, +R, +R,) {6t
;incfrjkik d 1;keu dk rY; cfrjk/k R gk rk
V=IR -AiTH

lehdj.k %6k o Dendj.k 474 1
IR=I(R,+R,+R,)
;k R=(R,*+R,+R,) 48k
G;kid -1 1 ;fnoncfrjik 3.k Qe e €M gk ri&
R=(R,+R,+.....+R)
mi;0r 1 Li'Vgfd J.kh@e I ;ktu e rY; cfrjkk
dk eku] I;ktu e ¢;Dr ¢frji/lk d ;kx d cjkcj gkrk gA
(i) lekry @e b;ktu @ bl 1;ktu e ¢;Dr HHa
cfrjk/ik d ¢Fke f1j ,d fen rFk vire fl1j] nlj
vU; fen 1 €M gkr gA bl 1;ktu e /ikjk cokigr
fd; thu ij THh cfrjk/kk d fhjk 1j folkokrj dk
eku leku jgrk g tcfd Ak dk foHktu gkrk gA

bl 1;ktu dfy; rY; cfrji/k dh x.kuk futu ¢dkj
djr g &

|
+1 M=
Vv

fp= 3-2

fp=32 d vulkj eluk fd ru ¢frjk R ,R,, ,0 R,
lekrj @e L;ktue ,d vokYV dhcVjh 1 €M gA ekuk
fd 1fjiFk e cgu okyh /kjk dk dy eku 1 rFk cfirjk/k
e cgu okyh /Mjk dk @e’ki 1, 1,0 1, g rk ifjiFk e /ij
fotkkeu 1 &

L=, +1,+ 1, /9%
vie d fuse I ¢frjik R, R,0 R e cokfgr Akjk dk
eku de’kt 1, =Rll,|2 =Rlzo I =Rl3 kKA
vri lendj.k 19 1
A 104
R R, R, R,
tok cfrjk d 1;keu dk rY; cfrjk/k R gA

L R 1
,k R Rl R2 R3 '"%11/2

0;kid -1 e ;fn ncfrji/k lekrj Qe e €M gk ri&

~4124

mi;0r 1 L1V g fd lekrj @e L;ktu e rY;
cfrji/k dk 0;RZe 1;ktu e ¢;Dr cfrjk/kk d 0;RGek d
;kx d cjkej gkrk gA
fdjpkQ d fu;e

fdjpkQ u Bu 1842 e fo] r ifjiFk d fo’y'.k d
fy, nk fu;ek dk ¢friknu fd;k ftlg fdjpkQ d fu;e
dgr gA fdjpkQ d fu;e futu g&
1 fdjpkQ dk cFke fu;e Wikjk fu;eh
2-  fdjpkQ dk f}rh; fu;e lokYVrk fu;el

[19]



fdjpkQ dk cFke fuze | bl fdjpkQ dk /kjk
fu;e tkh dgr gA bl fu;e d vullkj fd I ifjirk d 1k
fon iegk ,d 1 vikd "K[k, €M gkt 1j Belr /kjkvk

dk crext.kel; sk W5 ghrk o] vAkr Do1=0

/

I
¥ 14*\
/ \

fp= 3-3

;fn Bk dh vkj tku okyh Akjk dk fkukRed rRE Bk
I ckgj viu okyh /ikjk dk _ .kked fy;k &k; rk fp=
33 d vulky MKk 1, 1,,0 1, hulRed rFk Akjk 1, o 1,
__.kred gkxhA b1 fLRfr e fdjpkQ d /MKjk fu;e 1&

l-L+1+1,-1.= 0

172 '3 475

o O R I N

nlj "ink e Kjk fu;e d vulij fd I Bk e thu
okyh /kkgkvk dk ;kx] Bf/k I ckgj fudyu okyh /kjkvk d
;kx d cjkej gkrk gA fdjpkQ dk ;g fu;e vio’k Bj{k.k
d f)kr ij vi/ldfjr gA

fdjpkQ dk f}ri; fuse t bl fdjpkQ dk okYVrk
fu;e i dgr gAbl fu;e d vullkj ifjiFk tky d fd
yi e fuf’pr in’lk e pyr g, okYVrkvk dk ciiext.krt;

Skx W3 gkrk o] vAkr D> V=0

+
EC= N

fp= 34

;fnyi e fufn'Vv /kjk dh fn’kk e okYVrk iru
tkukRed o foijhr fn’kk e _ .kkRed fy;k &k; rk fp=
34 d vullyj E, ¢frjkk R, ,0 R,ij okYVrkvk dk eku
dulked ,0 E, dk eku _ .KRed okxkA bl fLFfr e
fdjpkQ d okYVrk fu;e 1&

E,+V, +V,-E,=0

;K IR+IR, = E-E,

;0 fuse Atk Bj{kk fDkr i vidjr gA
OghV LVku Ir

pkY 1 ghVLVku u vKEkr ¢frjk/k dk eku Kkr dju d
fy;] pkj cfrji/ik d 1;k€u dh ck;kixd fof/k nf] fEd
0ghV LVku Ir dgr gA bl fof/k e vKikr ¢frjk/ks Ifgr
riu vi; ¢frjkk P,Q ,0 Rdk ,d prikt d -1 e thMk
thrk gA fp=3-5 e (ghV LVku Br dk 1fjifk fp= n’kk;k
X;k gA AB, BC, CD ,0 DA Ir dh pkj Hktk, ftue
cfrji/k @e’k: PQ,R ,0S yx gkr gA prikt d fod.kAC
e ,d ly E rHk dth K rfk fod.k BD e ,d /kjkekih
¢;Dr dh thrh gA

fp= 35

Mjkekih ifjiFk dh nk "k[kvk ABC ,0 ADCd e¢;
Ir dh Hkfr dk; dju dhotg | bl 0;0LFk dk r dgr
gA ifjifk e ¢frjkk P, Q ,0 R Kkr ¢frjk/k gir g ftue 1
cfrjkk R ifjorh ¢frjk/k gkrk gAP rfik Q d fdlh Kkr
vuikr d fy, ifjorh ¢frjik R dk bl ¢dkj Bek;ker
djr g fd /kjkekih e *kU; fo{ki ckir gk vRkr /kjkekih e
dkb /kjk cokfgr uk gkA b1 fLFkfr dk *W; fofki dh fLRfr
dgr gA "WU; fofki dn fLRfr e 1f/AB o D 1j fotko dk elu
lelu gkrk gA bl fLFkfr dk Ir d Iryu fLFfr dgr gA

[20]



Ir d Iryu fLFfr dk ¢frek Kkr dju d fy, ekuk
fd by 1 ifjiFc e dy /jk 1 cokfgr gk joh gA ifjiFk
dh fofiklu Bf/k;k A, B, C ,0 D 1j /ikjk dk foHktu fp=
35 e n’kksk x5k gA 1, Mkjkekih e cokfgr /kjk gA

yi1 ABDAe fdjpkQ d okYVrk fu;e 1&

1P +1G - (I-1) R=0

;K1 (P+R) +1,G =IR

tok G /kjkekih dk cfrjk/k gA

blh ¢cdkj yi BCDB e fdjpkQ d okYVrk fu;e 1&

(I-1) Q- (1-1,+1) S-1.G =0
I, (Q+S) - I, (Q+S+G) = IS 4144

Ir d Iryu difLFkfr e 1.=0 vri Reidj.k 113
o leidj.k #1144 1

I, P+R) = IR 4154
,0 1 (Q+S)=1S 4164
lehdj.k i15% e Befdj.k #16% 1 Hkx nu 1j&

13k

P+R _R
Q+S S
;k PS+RS = QR+RS
;k PS=QR
ik PR 4174
’ Q

leldj.ki174 0ghvLVku Br d fy, Bryu volFk dk
ViV ¢frc/k gA Beddj.k 117 1 vKkr ¢frjk/k dk eku

QR
P
fo] r /dfjrk

tc fd I pkyd dk viof’kr fd;k thrk g rk mid
foko e of) gkrh gA folko e of)] pkyd dk ¢nku fd;
X; vko’k d Bekuikrh gkrh g VFkr

QxV

ko Q=cv 4194

tok C ,d lefuikrh fu;rkd g fel pkyd dh
fo] r Mfjrk dgr gA oLrrifo] r fjrk pkyd d vio’k
Ixg.k dh eki gkrh gA bldh bdkb QjM gkrh gA

418}

1 /kkfj=

nk pkydk dk ;Xe ftu 1j foijhr vko’k gk rik
vio’k dh 1;kir ek=k Ifpr dju di {kerk gk 1/kfj=
dgykr gA I/Kfj= dh Kdfjrk dk eku Bendj.k 129 1
fn;k thrk g vRkr fdih 1A= dh Mfjrk pkyd ij
mifLFkr vko’k ,o0 nkuk pkyd ;Xek d e/; mRilu foHkokrj
d vuikr d cjkcj gkrh gA

C:g
V

Lkfj= dh /kfjrk futufyflkr dkjdk ij futkj
djrh g&
1o phkyd IyVk d {=Qy 1j ! Wfj= dn Mkjrk
lyVk d {k=Qy d Bekuikrh gkrh g vFkr coc A
2- pkyd lyVk d e/; dh njh ij | pkyd IyVk d
el; njh c<ku 1j Mfjrk dk elu AVrk g] rik njh de
dju ij Mfjrk dk eku c<rk g vFkr 1/Kfj= dh
efjrk IyVk d e/; njh d 0;R@ekuikrh gkrh gA

Coc1
d
3- pkyd IyVk d e/; miflFkr ek/;e ij ¢ Bekfj=
dh MKfjrk pkyd IyVk d e/; miflFr el/;e d
ijko/krkd K d Dekuikrh gkrh gA
CaxK
Bkfj=k d 1;ktu
foftu ifjiFkk e ,d 1 vikd BAkfj=k dk I ;ktu
nk cdkj 1 fd;k trk gt (i) J.kh @e 1 ;ktu] (i) Dekrj
@e 1 ;ktuA
(i) J.Ih @e I;ktu ‘@ IMfj=k d J.kv De I ;ktu
e ¢Fke DAKj= dh nljh IyV dk f}rh; /K= dh igyh
lyV 1 &Mk tkrk gA fp= 36 e riu IAfj=IC,,C, 0 C,
d J.lh @e I;ktu 1j v oYV dk fo] r bkr ¢;Dr fd;k
X;k gA

t4 -4 +4 -4 +4 -g
b e
o N o
C C c
e Uyt | —l—
I
t a Voo
— f1 ]t
fp= 3-6

[21]



RkekU; rt B/kfj= dh Mfjrk
c=5%R  girh gA

ekuk fd folr Lkr }Hjk cFke BAdj= C, dh igyh
lyV dk +q vio’k fnsk gkrk gA ¢j.k Hjk 1Akfj= C dh
nljh lyV 1j +qvko’k ifjr gk trk g rik bldk Lor=
vio’k —q f}rh; L= C,dh igyh lyV ij pyk tkrk
gA bl cdkj "K'k IHh BAkg=k db igyh IyV 1j +q vko’k
rAk nljh yV iy -gvio’k mRilu gk tkrk gA ;fn Bekdj=k
C,C, 0C,dnlyVkd e/; fokokrj @e’ki v,,v, 0V,
gk rk&

vc pfd riuk BAkfj=k 1j vkjkfir uV fotkokrj v g
vri

V=V, +V, +V, ~420%

;norhuk B =k d rY; /Mkfjrk dk eku C gk rk
_4q

V=& ~4214
vri lehdj.k 5204 o Bendj.k 4214 1

49_-9,9,9

C C C, C,
ik i‘i+i+i 1224
" C C, C, C, -

Li'v g fd 1fj=k d J.i De 1;ktu e rY;
efjrk dk 0;R@e] mu THO DAk j=k dh vyx&vyx &fjrkvk
d 0;RGe d ;kx d cjkcj gkrk gA

(i) Dekrj @e b;ktu b WKfj=k d lekrj Qe
I;ktu e T4 B/kkfj=k dh igyh lyVk dk ,d fen T rFk
nhjh lyVk dk vi; nlj fen 1 €Mk thrk gA fp=37 e

q,

2|9

riu IMfj=k c,C, 0 C, d lekrj @e L;ktu ij v
okYV dk fo] r lkr ¢;Dr fd;k x;k gA

ekuk fd fo]r Tkr Hjk fen Adk +q vko’k ¢nku
fd;k thrk gA ;g vko’k riuk B/kkfj=k 1j mudh /Kfjrk d
vulkj cV tkrk gA ¢j.k Fgk D=k dh nBjh lyVk 1j
cjkcj dk foijhr vko’k mRilu gk tkrk gA ;fn B/kfj=k
ij vio’k dk eku q,,q, 0 g, gk rk riuk 1fj=k ij dy
vko’k

q=09,+0q,+q, 4234
tgk ¢,=CV,.Q,=C\V,0 Q,=C\V
vri q=C,V+C,V+C,V 424}

Sfnoriuk B =k dh rY; Mfjrk dk eku C gk rk

q=CV 4254
leidj.k 1244 0 125 1 &
CV=CV+C,V+C,V
;k C=C,+C, +C, /264

Li'V g fd Wfj=k d lekrj @e 1;ktu e rY;
ekfjrk dk eku] mu BHO BAKJ=k dh vyx&vyx fikfjrivk
d ;kx d rY; gkrk gA

egRoi.k fcln

1. pkyd e miflRr ¢) ijek.k ,0 vk;u] eDr byDVkuk
d cokg e ckkk mRilu djr g] fel pkyd dk ¢frjkek
dgr gA

2- pkyd dk ¢frjk/k pkyd dh yEckb d Bekuikrh rFk
pkyd dh vugLFk diV {i=Qy d 0;R@ekuikrh gkrk
gA

3- pkyd dk fof’k'B ¢frjk/k icfrjk/kdrk: ,dkd yEckb
,0 ,dkd vucLFk dkV {k=Qy oky pkyd d cfrjkek
d rY; grk gA

4- fnon cfrjik I @e e €M gk rk rY; cfrjlk
R=(R,+R,+....+R)

5 ;fnonafrjkk Dekrj @e e €M gk rk rY; cfrjkk

1 1

gA
6- fdjpkQ d /Kjk fu;e d vulkj fdlh 1/ e thu
okyh Mkjkvk dk ;kx] Bf/k B ckgj fudyu okyh



10-

11-

12-

ekjkvk d ;kx d cjkcj gkrk gA ;g fu;e vko’k
Ij{k.k d f)kr ij vifjr gA

fdjpkQ d okYVrk fu;e d vulkj ifjifk thy d
fdlh yi1 e fuf’pr fn’k e pyr g; okYVrkvk dk
chiext.krh; skx "K; gkrk gA;g fu;e Atk b j{k.k
fI)kr 1j vifjr gA

VKEr ¢frjk/k dk eku Kkr dju d fy ;] pkj cfrjlek
d I;ktu dh ¢k;kixd fof/k dk 0ghVv LVku Br dgr
gA "lU; fofki dh fLFkfr e 1f/k B 0 D 1) fotko dk
eku Deku gkrk gA bl fLRfr dk Ir d Tryu fLRfr
dgr gA

fo] r Kdjri pkyd d vko’k Ixg.k dh eki gkrh gA
bidh bdkb QjM gkrh gA

nk pkydk dk ;Xe ftu ij foijir vko’k gk rkk
viko’k dh i ;kir ek=k Bfpr dju dh {kerk gk 1/kfj=
dgyir gA

1=k d J.kh e 1;ktu e rY; Mfjrk dk eku

1/kfj=k d lekrj @e 1;ktu e rY; Mfjrk C dk
eku] mu BHh B/kfj=k dh vyx&vyx Mfjrivk d
;ixd rY; ghrk gA

VH;kBKFk ¢'u

oLrfu'B ¢'u

1-

pkyd rkj dk cfrjk/k fulkj djrk g&

% yEckb 2% vuilFk dkv

13 rki 4% mi;Dr IHa
pkydk dk ¢frji/k rki c<ku ij&

Vi c<rk g ich AVrk g

iy vifjofrr jgrk gint pjkrkdh c<rk g
fdjpkQ dk /ikjk fuse vikkfjr g&

vt Box Dj{k.k ich Atk Bj{kk

iy ovko’k Bjfkk Int dkck; Box Bj{k.k
lghv LVku Ir e Iryu dh fLFkfr e /kjkekih 1
cokfgr /kjk dk eku gkrk g&

v Tl

ict vilkdre

it dN Hh gk Idrk g

Int  cR;kort

5.

I /kfj= dh Mfjrk futkj djrh g&
ivh lyVk d {=Qy 1ij

ich IyVkdel; njhij

ilh el/;e d ijo]rkd ij

int mi;Dr IHh

y7kUkijed 1’u

cfrjk/k dh bdkb fy [KA
J.k @e e €M nk cfrjk/ik d fy, rY; cfrjk/k dk
eku fy [KA

3 fdjpkQ dk og fu;e th Atk Bjfk.k fI)kr ij furkj
djrk g] fy[kA

4- J.kh Qe e tM nk IMfj=k d fy, rY; Mfjrk dk
eku fy [KA

5 lelrj @e e tM nk DAkfj=k dh rY; Mfjrk dk eku
%vd Ikfj=k dh ryuk e vikd gkrk g vFkok de
gkrk g] crkb;\

6- J.i@e I;ktu o lellrj e I;ktu dfy; rY;
cfrjk/k dh x.kuk dk 1= nift,A
fdjpkQ d cFe fu;e dk mYy[k dift,A
g0V LVku Br dk f)kr D;k g\
1/kfj=k d Bellrj e I;ktu d fy, rY; Mfjrk
dh x.kuk dk 1= nift,A

fucl/kiRed 1’u

1 pkyd dk cfrjk/k fdu&fdu dkjdk ij futkj djrk g\
fof”k'V ¢frjk/k dk ifjikkd'kr dnft,A

2- cfrjikk d J.k @e ,0 lekirj @e I;ktu e ry;
cfrjk/k dn 0;Riflk dife,A

3~ lghV LVku Ir D;k g\ bld fy, Iryu volFk d
cfrc/k dk 0;Rilu dhft,A

4- fdjpkQ d che ,o f}rh; fu;e dk Te>kb;A

5 IMfj=d J.kh @e ,o0 lellrj @e 1;ktu e ry;

[23]

Mdjrk dh 0;Riflk dift,A

mUkjekyk 1 4nk 2 vk 3 4l 4 dvi 154 n



viGk; & 4
foHkoekih
(Potentiometer)

folkoeki

fo] r ifjifce fdlh vo;o fEl cfrjkk] Ty] 1ékf)=]
bR;kfnk d fhjk 1j folkokrj dk ekiu dju gr ¢;Dr
mid]j.k foo ekid dgyirk gA fotkoekih ,d , Ik midj .k
g tkafjiFk e "W; fofki fof/k 1j dk; djrk g vFkr fEl
le; fohkoekih fotkokrj dk ekiu djrk g] ml le; ;g
ifjifk 1 dkb /kjk xg.k ugh djrk gA fotkoekih Fjk
ekfir folkokrj dk ekiu ;FkFk Lifj k)% gkrk gA

Ep K i
-t .} 1
R,
A J '
werfos afiuy ——»
()
A T B
’ ] —c
feerae aftgy ——»
4+—0
E
fp= 41

fotkoekih d vko’;d vo;o fp= 41 e ¢nf’kr fd;
X; gA folkoekih dk e[ ; vo;o ,d 1000 Reh {10 ehVjh
yEck ¢frjk/ih rkj AB gkrk gA bl rkj dk 1 elVj yEckb
d lekrj nl Qjkd =i e s viNfr e eiMdj ydMh d
lery vi/ij 4iéh 1j dl nr gA bl rij dh ¢frjk/kdrk
dk eku mPp ,o cfrjk/k rki x.kd dk eku U;u gkrk gA
Bkekl; ri exult ;k dkiLVUVu fed Akr dk rkj fotkoekih
e ¢;Dr fd;k thrk gA rkj d Bekrj @e e yEckb d ekiu
gr ié ij ,d elVj Ldy yxk fn;k tkrk gA "K; fofki

dh fLRfr dk ekiu dju d fy, ,d folih dth Jdke e
yh tkrh gA folkoekih e “k; fo{ki cf{kr dju d fy,
ekjkekih G dk mi;kx djr gA
folkoekih dk fH)kr ,o0 dk;fof/k

fp=4-2 e ¢nf’kr ifjiFk e AB folkoekih dk rkj g]
feld flj A1 ,d Kkr fo] r okgd cy dh cVjh E, dk
fku Vieuy rHk .k Vfeuy dk dth rFf /ikjk fu; =d Rh
d IFk J.kh e e thMr g, folkoekih d nlj flj B d
iFk tiMdj ,d ifjiFk r;kj djr gA ;g ifjiFk fotkoekih
dk e[; ;k ckrkfed ifjiFk dgykrk gA

Ep

vc ftl by dkfo] r okgd cy Kkr djuk g] mid
mPp fotko Wku Vfeuyh dk fotkoekih rij d Aflj |
tiMdj rFik fuku fotko 4.k Vieuyh dk Akjkekih d Fjk
folih dthJ 1 ©Mr gA folkoekih dk ;g ifjiFk f}rh;d
ifjiFk dgykrk gA vKkr fo]r okgd cy ;k fohkokrj
feddk ekiu foHkoekih 1 fd;k thrk g mI Ino f}ri;d
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ifjiFk e gh tkMk tkrk gA ekuk fd vKkr 1y dk fo]r
okgd cy E gA ckFfed ifjiFk di dth K dk ncku |
Iy E,d fo]r oigd cy d dj.k fotkoekih d Hi.k rij
ij ,d letu -1 1 folkoiru gk thrk gA fotkoekih d rij
dh ,dkd yEckb ij fotko 1ru d eku dk folkoekih dh
fotko ¢o.krk (x) dgr gA ekuk fd folkoekih d rkj dh
dy ytckb Lij 1y E, d dij.k mRilu fotkokrj ifofko
irut dk elu v g fotkoekih rij dk cfrjl/k R ,0 /jk
fu;U=d dk ¢frjk/k ux.; ekur g rk fotko co.krk dh
ik 1 &
X = Y% L%
L
IR
=T%vke d fuse 1 vV=IR, tgk |
fotkoekih d rkj e By E, d dkj.k cokfgr /kjk gA
ko x=lo ~42%

ok c=% fokoekih d ,dkd yickb d rij d

cfrjk/k gA
vc ;fn fotkoekih d rkj 1j fcn AR 1 njh 1 dkb
vi; fcn C y rk A rFik C d e/; fotkokrj dk eku&
Ve =xl
f}ri;d ifjiFk e fol ih dth J dk folkoekih d rkj
ij fdlhfcn C, 1j ncku 1 fufu riu fLRfr;k Io g &
@ ;fn ifjiFk e /kkjk ACEfn’kk e cokfgr gk rk
eikjkekih e fofki Vkj gkxkA b1 fLFfr e V<E
gkxkA
(i) ;fn IfjiF e /kkjk AEC fn’kk e cokigr gk rk
eikjkekih e fofki Vij gkxkA bl fLRfr e V>E
gkxkA
(i) ;fn 1fjaFk e Mgk cokfgr ugh gk vFkkr /kjkekih e
folki "k; gkxkA bl fotkoekih dh Bryu woLFk
dgr g rFk folih dth dh fLFkfr fcn C Dryu fen
dgyikrk gA Iryu fcn dh fotkoekih rkj d Aflj 1
njh Bryu yckb (1) dgykrh gA
vri fotkoekih di Iryu volFik e
VKir fo] r okgd cy (E)= Iryu yclb ij fotko 1ru
=xl
VFRkr vKkr fo]r okigd cy % fotko co.krk x
Iryu yckb

fotkoekih d mi;kx

fotkoekih *kU; fofki fof/k 1j vik/kfjr midj.k g &
fd fohkokrj dk ;FikFkrk 1 ekiu djrk gA bld vfrfjDr
fotkoekih d wU; mi;kx futu g &
1 ciFfed Tyk d fo]r okgd cyk dh ryuk dju €]
2-  ckiifed by d wirfjd cfrjl/k d ekiu €]
3- okYVeivj ,o velVj d v’ikdu ,0 v’I’k/ku e]
4- rkih; fo]r okgd cy Kkr dju eA
fotkoeki h Hjk by dk vkrfjd cfrjk/k Kkr
djuk

te fdIt by dh ifjiFke €Mk thrk g rk Iy e
mifLFkr fo] r viaV; ifoy ;uk d vk;u byDVMK idFM
,0 ,UkMi d e/; cokfgr gkr gA 1y d vnj cokfgr
Vk; uk ofo|rvi7V d v.kvk d e/; IAVVKk iVDdj
d dkj.k vk;uk d cokg e vojk/k mRilu gkrk g] fEl Ty
dk vkrfjd (;frjk/k dgr gA bl r Idr 1 ¢nf’kr fd;k
thrk g rFk bldh bdkb vie gkrh gA

Iy d virfjd ¢frjkk Kkr dju dk 1= futu g&

= (ﬂ] R 4
V

tok E by dk fo] r okgd cy rFk v cn ifjifk d
le; by d Vieuyk 1j ekih x;h okYVrk dk eku gA R
ifjif dk ¢frjk/k gA

by dk virfjd cfrji/] Iy 1 cokfgr /kjk d BkF
ifjofrr gkrk jork g] vFkr ;g fu;r ugh gkrk gA vin’k
Iy dk vkrfjd cfrjk/k *iU; gkrk gA

ckified 1y dk vkrfjd cfrjk/k Kkr dju d fy,
fotkoekih Bcl mi;Dr midj.k g D;kfd folkoekih *iU;
fofki Ivfofkit fI)Wr ij vikfjr gku d dkj.k *iU;
fo{ki dh fLFkfr e By 1 dkb /ikjk xg.k ugh djrk gA
fotkoekih Hjk by dk wvkrfjd cfrjk/k Kkr dju dk
ifjifk fp= 43 e ¢nf’kr fd;k x;k gA

S— E:E o & op
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fotkoekih d e[; ifjiFk e By E dtn K rik /kjk
fu;=d Rhdk J.l@e e I ;kitr dj fotkoekih d rij d
fljk Arfk B 1 thiMr gA fel by dk vkrfjd cfrji/k
Kkr djuk gkrk g] m0 f}rh;d ifjiFk e ifjifk fp= 4-3
d vullkj /Kjkekih ,o flj A d e/; ¢;Dr djr gA bl
vKkr virfjd ¢frjk/k oky 1y E d fljkij lekrj Qe
e ¢frjk/k ciDl RB ,0 dth K dk I ;kEr fd;k thrk gA
Mjkekih d nlj f1j dk folih dth J 1 ©Mk thrk gA
dk; fof/k
locFke e[; ifjifk dh dth K dk cn (ON) rFk
f}ri;d ifjifk di dth K, dk [kyk (OFF) j[kr gA bl
le; by E[ky ifjiFke gkrk gA ;fn bl fLFfr e Iryu
yckb dk eku I, rik fotko co.krk dk eku xgk rk 1, Iryu
yEckb 1 dcf/kr fohkoklry dk eku
E=xl, 5%
D;kfd vKkr virfjd cfrjk/k okyk by E, bl fLRfr
e [ky ifjiFk e gkrk g vri Iryu ytckb 1 Icfhr
fotkokrj dk eku] By d fo] r okgd cy Ed rY; gkxkA
vc f}ri;d ifjifk e R vie dk ¢frjk/] cfrjk/k
Dl dh Kgk;rk 1 ¢;Dr dj dth K dk cn (ON) djr
gA bl fLFfr e By E I ck& cfrjl/k R e /kjk cokfgr
gkrh gA fel dkj.k cfrjik R d fhjk 1j folkokrj Vv
mRilu gkrk gA b1 fLRfr e folkoekih di Tryu yEckb dk
eku 1, gk rk cfrjk/k R d fhjk ij mRilu foHkokrj dk eku
V=xl, -6
leidj.k i5% o Netdj.k i6% | @e’ki E 0 vd eku
lendj.k ilh e ¢;Dr dju 1j&

X1, -xl, -1
=2 2R =[12R
r [ xl, ] L , j g

C-kx Hjk Rd vyx&vyx etuk d fy, 1, oI, d
c{k.k ydj Rehdj.k i7h o ng rk 1 clFk fed Iy dk
vikrfjd cfrji/k Kkr dj fy ;k thrk gA
fotkoekin }Hjk Byk d fo|r okgd cyk d
ryuk djuk ! folkoekih Jkjk nk tkFifed Tyk d fo]r
okgd cyk dh ryuk dk ifjiFk fp= 44 e ¢nf’kr fd;k
X;k gA
ifjifke Ipk;d ly E, /jk fu;=d Rh rFk dth
K dk fotkoekih d rkj ABd IFk J.lt e e tMdj
e[; ifjifk dh jpuk dh tkrh gA ftu cifkfed Byk i,

-:mwﬁt
4

e

fp= 44
0 Ehd fo|r ogd cyk dh ryuk djuh gkrh g] mlg

fonoe d f}rh;d ifjiFk e fp=kulkj ¢;Dr fd;k thrk
gA XYz ,d f}ekxh dth gA
dk; fof/k

locFke e[ ; ifjiFk dh dth K rFk f}ekxh dth d

XY lyx dk cnioNt dj By E, I Icf/kr Bryu yEckb
|, Kkr djr gA ;fn fotkoekih di fotkogo.krk dk etu x
gk rk fotkoekih d fl)kr 1 &

E, =xl, -8k
vc e[; ifjifk di dth K dk cn (ON) fLFkfr e

J[kdj fyekxh dth d YZlyx dk cn iONt dj 1y E,

I Icf/kr Iryu yEckb I, Kkr dh thr gA bl fLRfr e
fekxh dth dk lyx XY [kyk lOFFh fLFkfr e jgrk gA
vri fotkoekih d f1)kr 1

E, =xl, e
Leidj.k 18t ,0 Neldj.k % 1&

E_L

el 410k

Mgk fu;=d dh foftlu fLRfr;k e 1,0 1, d ¢{k.k
ydj] leidj.k 110% db Bgk;rk nkuk ckFifed Byk d
fo] r okgd cyk dk vuikr Kkr dj mue ryuk dh tkrh
gA
kkjkekih

fdlh cn 1fjiFk e vio’kk d cokg Wkt dh fn’k
Kkr dju d midj.k dk /Kkjkekih dgr gA /kjkekih dk
fp= 45 v e ¢nf’kr fd;k x;k gA ifjiFk e bl G 1
n’kk;k tkrk g rik ifjirk e fED kK e /Mkjk dh fn’k
cffkr djun gkrh g m1 K[k e J.kh De e i;Dr fd;k

[26 ]



fp= 45 v fp= 45 ¢

thrk gA Mjkekin dh vkrfjd cukoV dk fp= 45 c e

n’k;k x;kgA ble fo]jrz) ricd Re:zi rkj dh cub

dMyh d e/; e cyukdkj eyk;e ykg @M (Soft iron

core) gkrk g tk dMyh dk L1’k ugh djrk gA ;g dMynh

Muky ViNfr d cyukdkj vory pecdh; #ok N-sd

e/; fjbr LRku e voflFr jgrh gA dMyh e tc /jk

cokfgr gkrh g rk dMyh e ptcdh; {k= mRilu gkrk g] &

fd ct& ptcdh; {k= dh mifLFfr e dMyh e cy&vik.k
mRilu djrk g] feld ifj.lkeloz 1 dMyh e %.ku gkrk
gA bl dMyh d Ik ,d gYdk Bdrd €Mk ghrk g] €k
dMyt d %.ku db i’k ,0 mld ifjek.k d vulij
dkjkekih e yx Ldy ij fo{kfir gkrk gA

ckjHk e tc Mjkekih e dikb /kjk cokfgr ugh gkrh g
rk 1drd dh fLRfr bl ¢dkj 1 p;fur dh thrh g fd

Idrd /Kjkekih d e/; e jgA b1 fLFkfr dk /Kkjkekih dk

"{U; fcn dgr gA Idrd bl "l; fen d nk;h rFkk ck;h

vkj fo{kfir gku d fy, Lor= jgrk gA ftl fn’k e dMyh

e lufjaFk et Ak cokfgr gkri g Idrd mlhfn’kke "\;

fcn d Bki{k fofkfir gk tkrk gA b1 cdkj /ikjkekih Fjk

ge IfjiFk e cgu okyh /kjk dh fn’kk Kkr dj 1dr gA
bid Nk gh Bdrd }jk fofki d eku dk Kkr dj /ikjk

d eku dh Hh x.kuk dh € Bdrh gA T;knk /ikjk d eku

d fy, bdrd T;knk fo{kfir gkrk g tcfd vYi /Kjk d

fy, Idrd e fo{ki vYi gkrk gA
MKjkekih nk cdkj dh gkrh g '&

(i) py pecd /jkekih & b1 ¢dkj dh /kjkekih e ekkjk
cokfgr dju 1j pEcd xfreku gkrk g rFk dMyt
fLFkj jgrh gA ble 1drd ptcd 1 €Mk jgrk gA

(i) py dMyh /fkjkekin ¢ bl cdkj dh Akjkekih e
ekjk cokfgr dju 1j dMyh xfreku gkrh g rFk
pecd fLRj jgrh gA ble 1drd dMyh I €Mk jgrk

gA py dMyth /ikjkekih nk cdkj db

(i) dyfdr dMyn /ikjkekin

(i) fuyfcr dMynh /kjkekihA
velVj ,0 okYVelVj

velVj & DIfrd i 1 velVj ,d vYi cfrjik
okyh dhyfdr dMyth /kjkekih g feldk mi;kx ifjiFk e
MKk d ekiu e fd;k thrk gA bl ifjiFk e /kjkekih db
Hkfr J.kh @e e tiMk tkrk gA bl ifjiFkfp=e Idr A
I ¢nf’kr fd;k tkrk gA in"V Kk d ekiu d fy, ¢;Dr
velVj M-I Vthj rrk cR;orh /jk d ekiu d fy,
¢;Dr velVj] ,-Ih velVj dgykr gA velVj e ¢;Dr
Idrd e mRilu fo{ki] velVj e cokfgr /ikjk d Bekuikrh
gA velVy I /Kjk dk ekiu fd;k €krk g vt ;g viko’;d
g fd vehvy dk ¢frjk/k U;ure gk fEl D fd velvj e
cokfgr /kjk dk ekiu ;FkFrk 1 fd;k € TdA vin’k
velVy dk ¢frjk/k "kU; gkrk gA €tk fd 10 e cri;k &k
pdk g fd velVj D)kfrd i 1 /fikjkekih gh g rFk
gkjkekih dk N u dN cfrjk/k gkrk gA vri bl ifjiFk e
J kh @e e tiMu ij 1fjiFk d ctikoh ¢frjk/k e of) gk

ri g fEb 1 1fjifk e Kk d eku e deh gk tkrh gA

gkrh gA

Ifj kkeLo:- 1

ekkgk ok 5 FkkFk "“M*““‘\\\
ekiu Mjkekin o T

I ugh fd;k &k Ryt

Idrk gA bl

=V dk nj dju

de dju d - @] -

fy, ge .

dkkjkekin d ERRIL ~en

letrj @e e .

dwigrje  E 2

yxk nr g] fel e

I o
dgr g ifp=1 | fo N P
4-6A Mjkekih = i - b
Vkj KV frrjkek ' | t:
d I:eu 1 i S '
ohr ;r ok | e

cHkkoh  ¢frjk/k
WVR;Ur vYi gk
thrk g rik bl
fLAfr e wfjifk dh Mgk dk ekiu ") i 1 fd;k &
Idrk gA bl ;fDr dk velVj dgr gA

..........................
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[kjkekih dk vetVy e Zikrj.k ,0 v’kdu ¥
tc Mjkekih d lekrj @e e "KV cfrjk/k ¢; Dr fd;k thrk
g rk ifjiFk dh Mgk dk vi/kdre Hkx b1 "V ¢frji/k 1
xtj thrk g tefd Mgk dk vYi Hkx /kjkekih e yxh
dMyh e I xtjrk gA velVj e yx i1eku dk bl cdij |
Vv’ifdr fd;k tkrk g fd bldk ikB;kd ifjiFk dh dy
Mgk d eku dk ¢nf’kr djA

Mjkekih dk vehVy e ifjofrr 4z ikrj.kk dju d
fy, ekuk fd Akjkekih dk ¢frjk/k G gA bl /ikjkekih dk
ekuk 1,15 rd dh Mgk 13k0 e Z1krfjr dju d fy,
ekuk fd mi;Dr KV ¢frjk/k dk eku SgA ;fn ifjiFk e
cokfgr /kjgk 1e 1 /kjkekih e cokfigr /kkjk dk eku 1 rFk
"V cfrjk/k 1 cokfgr /kjk dk eku 1 ok rk fp= 46 e
fdjpkQ d /MKjk fuse 1&

=1+ 11k

pfd c¢frjk/k G ,0S lekrj @e e tM g vri bud

fhjk 1j folokrj dk eku Beku gkxkA ;fn /kjkekih d Ik

1j fotkokrj dk eku v, rRk "k ifrjkk d fhjk 1j
folkokry dk eku v, ok

rk v, =Gl

,0 V=8I

yfdu Vv, =V,

VHkr Gl = SIq 41 2%

ok S:GI—G

ls

vr S=G(—e) 413}

-1,

1w lefdj.ki12d 1 &
;K S(1-15) = Gl

. S
1k IG = (ﬁ) "'1/4141/2
,0 1ut lendj .k i12: 1 &
G

IS :glG

I_S:E I
k LS 1154

I, _ G

bl i =< 4164

;in G L0 1, dk eku Kkr gk rk Bendj.k 1134 |
bfPNr ijkl fo 1 1,fEi;J% d velVj d fy, KV ¢frjkk
S dk mi;Dr etu dh x.kuk dj /ikjkekih d Nekrj QDe e
tMu 1j Mjkekih dk velVj e Zikrj.k gk tkrk gA bl
Sikrfjr Akjkekih d ieku dk v’ikdu futu ¢cdkj fd;k
thrk g&

tc ifjifk e cokfgr /ikjk eku 1gkrk g rk bl
Zakrfjr Mjkekih d teku ij Idrd i.k&fofki dk gnf’kr
djxkA bl fLRfr e /kjkekih e cokigr /kjk dk eku 1,
gkrk gA bRfy, 1 dk i.k fofki /kjk i dgr gA Teku j
1.k fofki dh fLRfr dk fpfigr dj fy ;k tkrk gA vc "W;
fo{ki dh fLRfr 1 1.k fofki dh fLFkfr dk Be I[;kd n
Hkxk e cjkcj fokftr dj fy;k tkrk gA ieku e bl

cdkj chir cR;d Hix dh /jk ok et % i3 ghrk gA

okyVehvy & I)krd zi 1 okyVelvy ,d mPp
ifrjk/k okyh dhyfdr dMyh Akjkekih g fEldk mi;kx
ifjiFk d fdugh nk fenvk d e/; follkokrj dk Kkr dju
e fd;k tkrk gA bl ifjiFk e mu nk fenvk d lekrj @e
e tMk thrk g ftud e/; folokrj Kkr djuk gA bl
ifjif fp=e v I ¢nf’kr fd;k tkrk gA fn'V fohkokr]
d ekiu d fy, M-Hf
okYVetVj rk ¢R;korh
fotkokrj d ekiu d fy,
,-1h- okYVelVj ¢;Dr
fd; thr gA

okYVelVj e ¢;Dr
Idrd e mRilu fofki]
nkuk fljk d e/; mRilu
fokokrj d Dekuikrh
gkrk g b fofki o
ek rFik folkokrrj oc

Ikkjk vy fo{ki
foHkokrjA i

ofd Mjlekin di A=
Lo; dk cfrjk/k gkrk g ﬂl-: ...... e ! £
vri bl ghskixd pi—s—Mw .
cfrjkek rig d nkuk 1 jk fp= 47

itgk 1j fotkokrj dk
ekiu djuk gh d lekrj @e e tMu ij] ¢frjk/k rij 1
cokfgr Mgk d eku e deh vk thrh g] ifj.kkelo: i
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cfrjkék rkj d Tk i1j mRilu folkokrj dk ;FkFkrk T ekiu
Mjkekih 1 ugh fd;k € 1drk gA bl =fV dk nj ideh
dju d fy, MKjkekih d J.kh @e e mPp cfrjk/k yxk nr
g ifp= 4-T%A fEN dkj.k Mjkekih vij mPp cfrjk/k d 3.k
@e 1;ktu I ¢lir ;fDr dk cHikoh ¢frjk/k mPp gk Ekrk
g rRk ;g ck;kixd rkj e cokfgr /Akjk ,o ml ij mRilu
fotkokrj dk chkkfor ugh djrk gA bl 1;Dr ;fDr dk
okYVelVj dgr g okYVeiVj e dMyh e cokfgr /ikjk dk
eku VR;Ur vYi gkrk gA vin’k okYVeiVj dk cfrjk/k vulr
gkrk gA

lKkjkekih dk okYVelVj e :-ikrj.k ,0 v’ikdus
tc Mjkekin d J.k @e e mPp cfrji/k ¢;Dr fd;k Ehrk
g rk bl ¢dkj cun 1;Dr ;fDr dk ¢frjkk mPp gk &krk
gA

bl fLFfr e ¢k;kixd rkj d nkuk fljk d Dekrj De
e bl 1;Dr ;fDr fokYVetVjh dk tMu 1 vikdk’k Kk
ck;kixd rkj e I g cokigr gkrh g rFék I ;Dr ;fDr dk
mPp ¢frjk/k gku d dkj.k bl ;fDr e I cokfgr /kjk dk
eku VR;Ur vYi gkrk gA nlj "Knk e okYVenVj e mifLFkr
dMy Wkkgkekihh e B cokfgr /kjk dk eku VR; YT gkrk gA

Mkjkekih dk okYVehVy e :ikrfjr dju d fy, ge
,d Mjkekih feldk ¢frjk/k G g] yr gA ekuk fd bl
dkjkekih dk 0 1 Vv okYV fotkokrj dh okYVrk ijkll e
sikrfjr djuk gA bl d fy, ekuk fd mi;Dr mPp ¢frjkek
dk eku R gA

fcn Ao B d e/; ck;kixd cfrjik R d fhjk 1j
mRilu folkokrj Kkr dju d fy, ge bl Zikrfjr ékjkekin
dk ¢k;kixd cfrjk/k d lekrj @e e fp= 47 d vulij
tMnrgAfp=1Li'Vgfd

=1, +1g

tok 1. ckskixd cfrjkk e 1 cokfgr /kjk dk eku g
rek 1, = ikrfjr Agkekih 1 cokfgr /kjk gA

pfd ¢frjik G ,0RJM PeegvriAoBd
fhjk 1j foHkokrj dk eku Ro G i1j mRilu forkokrjk d
;o d orY; ghxk vFkr

V=V, +V,
ko =R+O),

\%
R+G

g = (

~41 7%

;fin G 0 1, dk eku Kkr gk rk Retdj.k 1174 |
biPNr 1kl f0 1 Vv okYVi d okYVewvy d fy, mPp
cfrjik Rdk mi;Dr eku dh x.kuk dj fKkjkekih d J.kn
@e e thMu 1 /kekih dk okYVelVj e Zikrj.k gk thrk
gA bl zZikrfjr Mjkekih d 1eku dk v’kdu futu ¢dkj
fd;k thrk g&

tc Aflj 1j cokigr Ak dk eku 1 gkrk g rk
egkekih dh dMyh e cokfgr /kjk dk eku 1, gixk rFik bl
fLRfr e /kjkekih e yxk Idrd i.k&fofki ¢nf’kr djxkA
ieku 1j 1.k fo{ki dh fLFkfr dk fpflgr dj fy ;k tkrk gA
ve “WU; fofki dh fLFkfr 1 i.k&fo{ki dh fLFkfr dk le
I[;ke nHikxk e cjkcj folkkitr dj yr gA 1eku 1j bl

cdkj ¢kir ¢R;d Hkkx dh okYVrk dk eku % okYV gkrk gA

eghoi.k fcln

1. fotkoekih ,d , Hk midj.k g &k ifjiFk e "W; fofki
foflk 1 dk; djrk g vFkr fE€l le; fotkoekih
fotkokrj dk ekiu djrk g] ml Re; ;g ifjiFk |
dib /kjk xg.k ugh djrk gA fotkoekih Hjk ekfir
fotkokrj dk ekiu ;FFk Lifj k)% gkrk gA

2- folkoekih e 10 eflVj yEck ¢frjk/ih rkj gkrk gA bl
rkj dh cfrjkkdrk dk eku mPp ,o0 cfrjk/k rki
x.hkd dk eku U;u gkrk gA Rkekl;rt exuht ;k
dkLVVu fed /kr dk rkj folkoekih e ¢;Dr fd;k
thrk gA

3-  foHkoekih d rkj dh ,dkd yEckb 1j folko iru d
eku dk fohkoekih dh fotko co.krk (x) dgr gA

4- tc fdlh by dk ifjiFk e €Mk thrk g rk Iy e
mifLFkr fo|r viAV; lfoy;ub d vk;u byDVkMk
IdFM 0 ,ukMi d e/; cokfgr gkr gA 1y d vnj
cokfgr vk;uk ,o fo]r viAV; d v.kvk d e/;
IAVVk IVDdj% d dkj.k vk;uk d cokg e vojk/k
mRilu gkrk g] fE1 by dk vikrfyd ¢frjk/k dgr gA

5 fdlh cn ifjiFk e vko’k d cokg Wkkjki dh fn’k
Kkr dju d midj.k dk /ijkekih dgr gA
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6-

oLrfu'B
]_.

Mkjkekih nk ¢cdkj dh gkrh g 1&

(i) py ptcd /kjkekih + bl cdkj dh /kjkekih
e Kk cokfigr dju 1j pEcd xfreku gkrk g
rAk dMyh fLFj jgri gA ble Idrd pEcd 1
Tt jork gA

(i) py dMy fKjkekin ¢ bl cdkj dh /Akjkekin

lKkjk cokfgr dju 1j dMyh xfreku gkrh g

rFkk pEcd fLAj jgri gA ble Idrd duyh I
Tt jgrk gA py dMyh fkjkekin nk ¢dkj dh
gkrh gA
(a) diyfdr dMyh /kjkekin
(b) fuyfcr dMyh /kjkekihA

vevj ,d vYi ¢frjk/k okyh dyfdr dMyh Akjkekin

g fehdkmi;kx ifjiFk e Mgk d ekiu e fd;k thrk

gA bl 1fjiFk e /kjkekih dh Hkfr J.kh De e tkVk

thrk gA

okYVthj ,d mPp cfrjkk okyh dhyfdr dMynh

ekkjkexih g fERdk mi;kx ifjiFk d fdUgh nk fenvk
d e/; foHkokrj dk Kkr dju e fd;k tkrk gA bl
ifjiFk e mu nk fenvk d lekrj @e e tiMk thrk g
ftud e/; fohkokrj Kkr djuk gA

VH;kBKFk ¢"u
1’u
ifjifk e nk fcnvk d e/; fotkokrj d ;FikFk ekiu d
fy, ¢;Dr midj.k g&
vk folkoekih
ich okYvehvj
il fuokr ufydk okYVehVj
ink  okYVkelVj
fotkoekih d rkj dh yckb gkrh g&
vE 1 ehvj ich 10 efvj
% 100 envj fnk 1000 elVj

Mkjkekih dk mi;kx fd;k thrk g&
v gk di fn’lk Kkr dju e

ich cfrjk/k Kkr dju e

il fotkokrj Kkr dju e

int /Kjk d eku dk Kkr dju e
vin’k velVj dk ifrjkk gkrk g&

v 0 ich wulr
it dN Hh int __.KRed
okYVehvy dk ifjiFk e yxk;k tkrk g&

vh leliry @ee dch J.h Qe e
il nkuk rjg 1 int mi;Dr e dkb ugh

y7kUkaRed 1’u

5
6-
7.
8
9-

fucl/kkred

1-

2-
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fotkoekih fd 1 fh)kr ij dk; djrh g\

foHkoekih d nk vug;kx fyf[k,A

Mkjkekih dk veivj e ifjofrr dju d fy, D;k djr

o\

velVj o okYVelVj e fdldk ¢frjk/k vikdre gkrk

o\

velVj dk ifjifk e fdl ¢dkj tkMk tkrk g\

fotkoekih dh cukoV le>kb;A

Iy e virfjd cfrjl/k dk dkj.k fyf[k,A

velVj d v’ikdu I vkidk D;k vitkek; g\
Vv’ikdu ,0 Vv’Ckdku I vki D;k Te>r g\

1’u

fotkoekih d f1)kr ,o dk;fof/k dk Be>kb;A
fokoco.krk fd 1 dgr g\ foHkoekih }jk Iy d
vikrfyd cfrj/k dk fd 1 ¢dkj Kkr fd;k thrk g\
fotkoekih Hjk Dyk d fo] r okgd cyk di ryuk
fdl cdkj dh thrh g\

Mgkekih dk vetVy e - akrj.k fd 1 ¢dkj fd;k ghrk
o\

MKjkekih dk okYVeivj e
thrk g\

-ikrj k fdl cdij fd:k

mUkjekyk © 1 4wk 2 4ck 3 ik 4 ink 5 Hvi



bdkb & 111

v/ik; &5

fo] r ptcdh;

(Electromegnetic Induction)

CJ .k

fo'k; ¢o'k

Tu 1820 e VKJLVM u viu ¢;kxk e ;g cf{kr fd;k
fd tc fdlh pkyd e fo] r /ikjk cokfigr djr g rk pkyd
d pkjk vkj pEcdh; {k= mRiUu gk thrk gA vijLVM db
bl [kt d yxHx nl o% i QJMubIdkfouh
ngko cffkr fd;k vFikr pEcd {k= Ykjk fo] r Mgk db
mRiflk BHo gA QjiM d viu ¢;kx dh foffklu fLRfr ;k

e ¢{k.kk d vik/ikj 1j ckir 1fj.kke futu g&

fp=51 e ,d pkyd dMyn I /kkjkekih €Mk g rFk
dMyh d Behi ,d nM pEcd fLFkr gA QjiM u viu ¢;kx
e dMyh ,0 nM pEcd dn Bki{k xfr dh db fLFkfr;k d

ofik fy; kbl ¢dkj g&

1-  tc dMyh ,o nM ptcd d e/; dkb Bki{k xfr ugh
gkrh g] VFkr nkuk fLFkj jIk okr g rk /Akjkekih e
dib fo{ki cklr ugh gkrk g vFkr dMyh e dib /kjk

cokfgr ugh gkrh g] fp= 5-1ivHA

LN
qrHa

fp= 5-1hvih
2- tc ptcd d /ko N oky fhj dk dMyh dh
djok;h tkrh g rk Ajkekih e fofki

gkrk gA bl fLFkfr e dMyth e /ikjk gokfgr
fp= 5-lictA

3.
4.
vkj xfr
j gklr
g

[31]

)

fp= 5-lick

tc pEcd d ko N dk dMyh I nj y tk;k thrk g
rk /Kkjkekih e fo{ forjhr fn*kk tck;h vkjh ckir
gkrk g] fp=5-1i1

!1
'

fp= 51404

tc ptcd d /ko S dk dMyh dh vkj xfr djok;h
thrh g rk /kjkekih e fofki ck;h vkj ckir gkrk g
fp= 5-Lin%A

i

ISRl
L@P
fp=5-1ink
tc ptcd d /ko s dk dMyh 1 njy tk;k thrk
g rk Kkjkekih e fofki Vkj cklr gkrk g] fp=

o-14; %A



&

fp= 5-14:4

6- tc ptcd dk fLRky J[K dMyt dk xfr djok;h tkrt
g rk Mkjkekih e fofki ckir gkrk gA dMyh dk ptcd
d ikl yku 1j /Mkjkekih e clir fo{ki dh fn’kk] dMyh
dk ptcd 1 nj y thu dh fLRfr e ckir fofki dh
fn’k d foijhr gkrh gA
7- pEcd vFHok dMyh d pky e of) dju 1j /kjkekih
d fofki e of) gkr gA
8- dMyh e Qjk dh I[;k e of) dju rFk ivFroki
pEtcd dh BkeF; c<ku ij] /ikjkekih e fofki e of)
gkrh gA
9-  dMyh dk vkdkj c<ku 1j Hb /kjkekih d fo{ki e
of) gkrh gA
mi;0r ¢{k.kk I ;g fu'd'k fudyrk g fd dMyh ,0
ptcd d e/; Bi{k xfr gku 1j dMyh e Akjk cokfgr gkr h
g VFkr dMyh d fhjk 1j fo] r okgd cy mRilu gkrk g
ftl ¢fjr fo] r okgd cy dgr gA bl ¢fjr fo] r okgd
cy d dkj.k dMyh e cokfgr /kjk cfjr /ikjk dgytkr gA
dMmyh d fhjk 1j mRilu ¢fjr fo]r okgd cy dk eku
dMyt d cfrjk/k 1j futky ugh djrk gA bl ¢dkj dMyt
,0 ptcd d e/; Mi{k xfr d dkj.k dMyh d fhjk ij
cfjr fo] r okgd cy mRilu gku dh AVuk] fo] r pEcdh;
¢j.-k dgykrh gA
QjM u viu mi;Dr ifj.kek dh 0;k[;k dMyt e
pEcdh; TyDl e ifjoru d vi/kkj ij di] feld vullkj
pkyd dMyh I BEc) pEcdh; fiyDl e ifjoru gu ij
dMyh d fhjk 1j ¢fjr fo] r okgd cy mRilu gkrk g rFk
cfjr fo] r okgd cy dk eku TyDl e ifjorudinj d
Lekuikrh gkrk gA

QjiM d fuse
QjiM u viu fo] r pEcdh; ¢j.k d ¢;kxk 1 chir
c{k.kk d vkl 1j nk fu;e cfrikinr fd;] ftlg QjiM d
fo] r ptcdh; ¢j.k d fu;e dgr gA
1 cFke fuse t tc fdlIh dMyh vFok fo]r ifjiFk
1 1Ec) pEcdh; fyDl e ifjoru gkrk g rk ml

ifjifk e fo] r okgd cy ifjr gkrk gA ;fn ifjiFk
'cn* gk rk ifjiFk e ¢fjr /kjk Ho cgrh gA ;g /Kjk
rc rd cgrh jgri g tc rd 1fjifk 1 1Ec) pEcdh;
fyDI e ifjoru gkrk jgrk gA

2- f}rh; fuse ¢ afjiFk e ¢fjr fo] r okgd cy (¢)
dk eku Iflek' IEc) pEcdh; TyDl e ifjoru db
. A i
— d lefuikrh gkrk gA
nj At ekuikrh gkrk g
EOCA—d)
At
d
k = d_(tl) (dt > 0) 41k
yt dk fu;e

Qjm d fu;e I ifjr fo] r okgd cy dk ifjek.k rk
Kkr fd;k € Idrk g ijr fn’lk Kkr ugh dh €k 1drh gA
cfjr fo] r okgd cy dh fn’k Kkr dju d fy, ytu ,d
fuse cfrikinr fd;k f€ld vulkj fo] r ptcdh; ¢j.k
& Hjkfdlh cn ifjifk e ¢fjr fo] r okgd cy vij cfjr
ekjk dh fn’k b1 ¢dkj gkrh g fd og mu dkj .k YpEcdh;
TyDl e ifjorut dk fojk/k djrh g] feud dkj.k og
mRiEu gkrh gA

QjiM d fu;e e yt d fu;e dk lekfgr dju ij
c¢fjr fo] r okgd cy

&= —(;—(1) -2k
Logj .k

te fd I ifjifcidMyti I BEC) Mgk dk eku fujrj
ifjoru’ly gk rk ifjifidMyti I 1Ec) pEcdh; TyDI
dk eku Hb Mgk d vuzi1 ifjoru’ky gkrk jgrk gA
pEcdh; fyDl e ifjoru d dkj.k ifjiFk e ¢fjr fo] r
okgd cy mRilu gkrk g] feldh fin’lk yt d fu;elullj
bl cdkj gkrh g fd og mu dkj.kk dk fojk/k djrh g
feld dkj.k og mRilu gk jgk gA

fp=52 e tc dMyh e e[; /Kjk d eku e of) dh
thrh g rk ¢fjr /Mkjk e[; Kk d foijhr fn’kk e cokfigr
gkrh g rHk e[ ; Mgk d %Vvku 1j ¢fjr Mgk e[; MKk dh
fn’k e cokfgr gkrh gA nllj “kink e nkuk fLFkfr ;k e ¢fjr
Mgk e[ ; Mgk dk fojk/k djrh gA

[32]
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fp= 52

fd Ih dMyt e /kjk d eku e ifjoru d dkj.k dMys
d fhjk 1j mRilu cfjr okgd cy dh ifj%Vuk dk Logj .k
dgr gA bl cfjr fo] r okgd cy dk fojk/kh fo] r okgd
cy Hh dgr gA ekuk fdlh dMyh e 1fjoru’khy /kjk
cokfgr dh & jgh g rrk fdlh Be; t 1j dMyh e cokfigr
Mgk dk eku i gk rk dMyh I BEc) pEcdh; TyDI

doci

;K o=Li 43k

tok L ,d Bekuikrh fu;rkd g] f€£1 dMyh dk
Logj.k x.kd ;k LocjdRo dgr gA bldk ek=d gujt
gkrk gA

Qjm d fu;e I dMyh e cfjr fo] r okgd cy

g=-00
dt
_ (L)
dt
§ ez Y -l
dt

lerdj.k 43t 1 ;fn dMyh 1 BEc) /ikjk dk eku

,dkd gk rk
b=L

VFkr dMyt dk Logj.k x.kd ;k LogjdRo vkfdd
i I ml ptcdh; fyDl d eku d cjkcj gkrk g &k
d.Myh e ,dkd /ikjk d cokfgr dju 1j BEc) gkrk gA

leidj.k %% 1 Hh LogcjdRo x.kd dk ifjhkk'kr
fd;k €k Bdrk gA ;fn dMyn I BEc) /kjk d gkl dh

. di
nj a ,dkd gk rk

L=¢

VFkr dMyh dk Logj.k x.kd viidd -1 1 ml
cfjr fo] r okgd cy d eku d cjkcj gkrk g €tk dMyth
e Mgk d gkl dh nj ,dkd gku 1j dMyh d fljk 1]
mRIlu gkrk gA

vi;kU; ¢j.k

fp=53 d vulkj tc nk dMfy;k P o sh dk ijLij
utnid j[kdj ,d dMynh isk e 1fjorh /kjk cokfgr dh
thrh g rk bl dMyh iP% d pkjk vkj mRilu pEcdh; {k=
d eku e ifjoru gkrk gA ;g ifjorh ptcdh; {k= utnid
J0 dMyh sk 1 BEC) gkrk g rk bl dMyh ish I BEc)
pEcdh; TyDl e ifjoru gkrk g] fEld dkj.k bl dMynh
ist d fhjk 1y 1fjr fo] r okgd cy mRilu gkrk gA nlj
ink e ,d dMyh e ifjorh /kkjk cokfgr fd; thu 1j
mid ikl j[k vU; dMyh d fhjk ij ¢fjr fo] r okgd
cy mRilu gku dh AVuk vU;KI; ¢j.k dgykr gA

fp= 5-3
VU5 ¢j.k x.kd dh x.kuk d fy, eluk fd cFe
dvynpe fdlt le; t ij cokfgr Mjk i d dkj.k f}rh;d
dMyh sd ¢k;d Qj I BEc) pEcdh; TyDI ckFfed
dMyh e cokfgr /ikjk d eku d Bekuikrh gkrk g vFkr

by oc iy
k¢, =Mi, 45k
tok M ,d Dekuikrh fu;rkd g fEl nkuk dMfy ;&
d e/; vli;k; ¢j.k x.kkd ;k vi;k; ¢jdRo dgr gA
bldk ek=d gujh gkrk gA
;in f}ri;d dMyn I BIEc) pEcdh; TyDl e ifjoru

d
dh nj d—‘% gk rk QjiM d fusekulj frri;d diyh d

fhjk ij mRilu ¢fjr fo] r okgd cy

[33]



d
g, = —d—df 464

leidj k54 1 o, dkelu leidj.k 6t e cirlFifir
dju ij&

__d(Mi,)
? dt
di
kg, =-M d't 47t
vri ;fn 1kFfed dMyh e ifjorh /ikjk d gkl dh nj

,dkd gk rk

VFkr utnhd j[k nk dMfy sk d e/; vU;iU; 1.k
x.Kd dk vifdd efu f}rh;d dMyh d fhjk ij mRilu
ml ¢fjr fo] r okgd cy d eku d cjkcj gkrk g tk fd
clFkfed dMyh e Akjk d gkl dh nj ,dkd gku 1j cfjr
gkrk gA

dMfy ;k d e/; eyk;e ykg dh cyukdkj @M j[ku
ij VU;k; ¢jdRo d eku e of) gk thkrh gA
picdh; {i= e dMyh dk %. ku

ptcdh; {k= e tc dMyh dk j[Ik tkrk g rk pEcdh;
TyDl dMyh I ikfjr gkrk gA ;fn dMy pEcd {i=
e mbdh %.ku vk d ikfjr fu;r dk.k; ox 1 %.ku
djk;k €; rk dMyh 1 ikfjr pEcdh; fyDl d eku e

l

]

B
=

|
L

I
|
I

K

_ “\‘ﬁ

|
3

RN
|

Hr

fp= 54

yxkrkj ifjoru gkrk g feld dkj.k dMyh d fhjk 1]
¢fjr fo] r okgd cy mRilu gkrk gA ;g cfjr fo] r okgd

NS

F\§“

cy ifjorh gku d dkj.k cfjr ¢R;kort fo] r okgd cy
dgykrk gA ¢R;korh gk €fu=bIh fl)kr ij dk; djrk gA
fp=54 e ,d /Mkjkokgh vk; rkdkj dMyth abcd ftlle
Qjkdh I[;k N g] lezi pEcdh; {k=B e od ikjr
vikd Bkifk fu;r di.k; ox o 1 %.ku xfr dj jgh gA
it le; e dMyhwtdi.k 1 %e €k;xhA ekuk fd dMyt

I fuxr TyDI dk efu ¢, ok rk

&, = N(B.A)
tgk A dMyh dk 1"Bh; Bin’k dgykrk g feldh
fn’kk Ino dMyh d ry d yEcor jgri gA vritle; ij
dMyh I fuxr JyDI dk eku
¢, = NBAcosot (0 = ot)
tc dMyh dk ry pEcdh; {k= d lekrj gkrk g rk
ml fLFfr e B o A,d nlj d yEtcor gkr gA bl fLFr
e dvynh I 1kfjr ffuxrt TyDI dk eku vikdre gkrk g
VFkr
((I)B)max =NBA = (I)O ( KJ.E)
S @y = ¢, COS ot {84

lendj.k 8% 1 Li"V g fd Be:-1 pkcdh; {k= e
%.ku xfr dj joh dMyt 1 ikfjr JyDl le; 1j futkj
djrk g rik bidh ¢Nfr ¢R;korh grh gA

iub lendj.k 18 1 QjiM d fu;ekulkj dmyt d
fhjk 1j mRilu ¢fjr fo] r okgd cy

_d¢s
dt

_ d(¢, cos wt)
dt
& = o@,sin ot
& = o NBA sin ot
£=¢,sinot 4%
tok &, = oNBA ~410%

Tehdj.k 19 dMyh d fljk ij mRilu ¢R;korh cfjr
fo] r okgd cy d eku dk 0;Dr djrh g] rFk cfjr fo] r
okgd cy d vi/kdre eku dk n’krk gA lendj.k 8% ,0
fehdj.k 9% dk Ne; loth d DKk XkQh; fu- 1.k fp=55
e n’l;k x;k gA

[34]



fp= 55

mi;0rod I Li'vgfd le:i pEcdh; {i=e %.ku
djrh dMyh I ikfjr pEcdh; TyDl ,o dMyh d fljk 1]
mRilu fo] r okgd cy le; d MF vkorh -1 1 ifjofrr
gkr g rRk fel le; dMyh T iakfjr yDI dk efu
vilkdre gkrk g rk dMyn d fljk 1j cfjr fo]r okgd
cy dk eku U;ure gkrk g rik tc JyDl dk eku U;ure
gkrk g rc fo] r okigd cy dk eku vikdre gkrk gA

fn"v ,0 cR;korh Jkjk,

fdlh pkyd rkj e vio’k d cokg dh nj dk fo]r
gkgk dgr gA fo] r MKjk dk ek=d ,Eih;j gkrk gAfo]r
Mk dk Be; db fulkrk d vikj ij nk Hkxk e oxiNr
fd;k x;kg &

1 fn"V Mgk & 'V Hkgk og Mgk gkrh g feEldk
ifjek.k ,ofn’kk Ne; ij fukkj ugh djrk gA nlj *Knk e
fn"V Mgk fu;r eku dn ,dfn’kh; /kjk gkrh gA fp= 56
e fin"vV gk dk Be; d Bk vkj[k n°kk;k x5k gA

(| 81

0 >
t H9g
fp= 56
2- GR;korh /kkjk © cR;korh /kkjk og /kjk gkrh g &k
le; d IiFkvkorh -1 1 ifjorh ghrh jgrh gA nllj "Kink
e CR;korh Mgk dh fn’kk o0 ifjek.k nkuk Be; d BkFk

ifjofrr gkr gA fp= 57 e ¢R;korh /Kkjk dk Be; d BkFk
X;k gA

Vi [ nl:
o
Ti
0

1/2 T

fp= 57

GR;kort Mgk 1 BEC) okYVrk ¢R;korh okYVrk dgykrh
g rik bl v=V sinwt I 0;0r fd;k trk gA v,
CR;korh okYVrk dk f7k[kj eku Ivk;kek dk 0;Dr djrk g
rHk cR;korh okYVrk dh vkofr dgykrh gA gekj n’k e
fo]r LV’ku I ¢klr ¢R;korh okYVrk dh vkofr 50Hz gkrrf
gA cR;korh okYVrk sk gk dk ,d p@ ik dju e yxk

2n
®

le; viordky iTh dgykrk g rik bldk eku T =

gkrk gA
fn"V Mgk Bkr ,o0 cR;korh /kjk Bkr dk ifjiFk e
futu Bdrk d Jjk fu-fir fd;k thrk g] fp= 58

fese omT i Tl SIRT A
fp= 58

CR;korh /kkjk ,0 okYVrk dk
eké; ey ,o F’k[kj eku &

(i) riR{kf.kd eku ! fdlh De; t 1j cR;korh /kkjk
sk okYVrk dk eku] riR{kf.kd eku dgykrk gA

GR;korh /Kkjk d fy, bldk eku

I=1,sin ot
rrk cR;korh okYVrk d fy, bldk eku
V =V, sin ot

riR{kf.kd] vklr] ox

[35]



(i) vklr eku ! cR;korh okYVrk rFik /kjk dk ,d
1.k p@ ivior dky' e vk r eku kU; gkrk gA D;kfd fp=
57 1 Li'V g fd cR;korh okYVrk /kkjk dk eku vi/k p@
d fy, hukked rFk "K'k vik p@d d fy, _ .kRed
ffoijhr fn’kk €% gkrk g vri ,d 1.k p@ d fy, dy eku
U; ikr gkrk gA bl @e’k s rRk 7 1 enfkr djr gA

;
j Vdt
O
j dt
0

(iii) ox ek/; ey eku t cR;korh okYVrk d fy,
,d 1.k pd e ox el/; ey eku futu ¢dkj Kkr fd;k
thrk gA

V=

1
=V.. |=

Tk =0.707V, ~411}

rms

bt ¢dkj 1 =0.707 1, 4124

gekj n’kefo]r LV’ku I ckir %jy okYVrk dk ox
ek/; ey eku 220 okYV gkrk gA

(iv) fk[k) eku & cR;korh okYVrk ;k gk dk
vitkdre eku fk[kj okYVrk ;k ”k[kj Mkjk dgykrk gA bl
@e’k v, ,0 1, 1 0;Dr djr gA

VkIQkej di Njpuk ,0 dk;c.ky!

GR;korh okYVrk d eku dk vi/kd ;k de dju d fy,
ge VkIQkej dk mi;kx djr gA VkIQkej vi;kU; ¢j.k d
f)kr 1j dk; djrk g bIfy, ;9 "V Akjkvk ifu;r
gkt d fy, mi;Dr ugh gA dk; d vikj 1j VkIQkej
nk cdkj d gkr g&

1- mPpk;h VkEQkej ¢
mPp (;R korh okYVrk e cnyu d fy, ¢;Dr vV
mPpk;h VK Qk eJ dgykr gA

2- vipk;h VkIQkej + mPp cR;korh okYVrk dk
futu gR;korh okYVrk e cnyu d fy, ¢;Dr VklQkej
vipk;h VklQkej dgykr gA

Fjpuk® VkIQkey d e[ ;rt
(i) Yykg&pEcdh; nkFk dh @M
(i) rkc dh ikFfed dMyn
(iiiy rkc dh f}rh;d dMyh

Vil Qkej dh @M dPp kg fykg pEcdh; inkAd dh
folrz) iflk;k I cuk;h tkrh gA fER T Hoj Mjk, de
mRIlu gkA @kM dh mifLRfr e pEcdh; cy j[k, dfier
gkdj Atk d {i; dk U;u dj nrh gA @M pEcdh; cy
Jkvk d fy, cn o Ixe iFk ¢nku djrh gA @M yig
pEcdh; inka dh cuh gku dh otg | VkIQkej e "kFY;
gkfu "KJ; gkrh g ifp= 5-9%A

. fuku ¢R;korh okYVrk dk
kI Qkej

Hkx gkr g&

e
7 e gedh

I

:

al

\
A\

\
1

|
!

fp= 59

@M dh BEe[k Hekvk 1j ric d rij di dMfy ;&
yiVh thrh gA fEl dMyh i ¢R;korh okYVrk vikjifir dh
thrh g ml ¢lFifed dMyh P dgr g rFk fEl dMyh 1
fuxe okYVrk ¢kir gkrh g ml f}ri;d dMyhs dgr gA

dk;c.kkyh t ekuk fd VkIQkej dh ckFkfed dMyh
e Qjk dh B[;k N, rfik f}ri;d dMyh e Qjk dn I[;k
N, gA tc ciFifed dMyh d fjk ij ¢R;kort okYVrk
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vkjkfir dh tkrh g rk ckFifed dMyh e ¢R;korh /kjk
cokfgr gku yxrh g feld dkj.k ciFifed dMyh I Ic)
TyDl d eku e ifjoru gku yxrk gA ;fn ciFifed dMyt

Ad

1 1c) fyDl e ifjoru dh nj AL

dMyh e ¢fjr fo] r okgd cy dk eku gkxk&
& =-N, i_(l)

;fn VkIQ EJ e pEcdh; TyDI dh gkfu dk *iU; eku
fy sk &; gh TyDl f}rh;d dMyn I Hh BEC) ghxk
feld ifj.kkeLo:i f}ri;d dMyh d fhjk 1 vi;k;
¢j.k d dkj.k Deku viofr dh ¢R;korh okYVrk mRilu gkxh
VFkr

gk rk ckFkfed

~4134

A
e =—N, KT 4144
Reidj.k 3t o Rehdlj.k 14 I
g = Ne 415¢
85 NS

.d vin’k VilOlej d fy, dfy:k dk cfrji
ux.; ,0 Atk gkfu *W; gkrt gA vri bl fLRfr e
dififed dMyh d fIji ij Vijifir cR;lorh otrvrk v, dl

eku ¢fjr fo] r okgd cy ¢, d cjkcj gkrk gA blh ¢dkj
te f}ri;d dMyn d Tk 1j ¢fjr fo] r okgd cy & dk

eku] f}ri;d dMyh d fhjk dk [kyk j[k eki x; foHkokrj
V. d cjkcj gkxkA vri Reidj.k 115 1&
& _ Ny _V
IS =_8S=_"5= =r wd
& N, V. iifj.keu vuikr 1167

;i N> N VEkr firisd dMyh e Qjk di B[k
GiFifed dMyh e Qjk dh B[ ;k I vikd gk rk bl fLFkfr
e r>1gkxkA bl ¢dkj dk VkBQkej mPpk;h VkIQkej
(V,>V,) dgykrk g rik ;fn N <N rk bl fLRfr e r<1

ixk] bl cdij dk VkBQkej vipk;h Vil Qkej (V,<V)
dgyfkrk gA

VkIQkej d Hjk doy okYVrk d eku e ifjoru gkrk
gA vkn’k VkIQkej d fy, "kDr dk eku vifjofrr jgrk
g VFkr

P=P

p S

gkfu ugh gkr g VRkr V1=V 1
dh nfkrk 100% gkrh gA yfdu 0;kogkfjd
dh n{krk 90% 1 98% rd dh gkrt
VkIQkej e fo]r Atk dh
VkIQkej e fo]r Atk dh
1-
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kv =V
L el 1
K v, 1, ~h17%
lehdj.k i16% o letdj.k i17% 1 &
r=f o Ns Vs _
& N, V., |
VkIQkej dh n{krk futu ¢dkj | Kkr dh thrh g&

n= firi;d d.Myh Ij c;lr Atk 100%
oiFifed d.Myt dk m x;h Atk

Velg x100%

PP
vin’k VkIQkej e fd Ih Ho cdkj di fo] r Atk d
, 1 vin’k VkIQkej
21 1 VkIQkej
g feldk dkj.k

kn= 4184

gkfu gA

gkfu d e[; dkj.k
rke gkfu @ VkIQkej dh dMfy ;k rke /kr d rkjk
dh cuh gkrh g feudk cfrji/k *W; ugh gkrk gA bl
fLFkfr e dMyh d cfrjik d dkj.k fo] r *kDr dk
{k; (17R) gkrk gA bl rke gkfu dgr gA

Hkoj /kkjk gkfu @ VkBQkej dh ckFifed dMyh e
GR;korh Akjkvk d dkj.k TyDl e ifjoru gkrk g rk
@M e Hh fo] r okgd cy cfjr gk tkrk g feld
dkj.k dM e Hoj fkjk, gokfgr gkr g] rik @M e
Aek d zi e "Dr dk {; gkrk gA bl Hoj /Mkjk
gkfu dgr gA bl gkfu dk U;u dju d fy, @M dk
ykg&pEcdh INkFk dh iryh jkikr ifé;kd zie
cuk;k tkrk g rFkk ftu 1j okfu’k dk yiu dj fn;k
tkrk gA bl fLRfr e @M dk ¢frjk/k mPp gk thu
d dkj.k Hoj /kjkvk d eku e deh vk tkrh gA
"kfFKY; gkfu & dMfy;k e ¢R;kort pEcdh; {k= d
dkj.k cR;koru d cR;d vkordky e ,d "kFkY;
yi 1.k gk thrk gA fEl N "KDr {k; gkrh jorh gA
bl gkfu dk *kFY; gkfu dgr gA bl U;u dju d
fy, ge @M gr , 1 inkfk dk p;u djr g feld
fy, “kFY; yi dk {=Qy U;u gkA



"for dk njLFk Ipj.k

fo]r "Dr d tfu= LFky 1 mi;kx LRy rd Bpj.k
dk “kDr dk njLFk Bpj.k dgr gA fo] r dk mRiknu ftl
txg 1j fd;k thrk g mI tfu= LFky dgr gA ; tfu=
LFky mi;kx LFky 1 cgr njh 1j gkr gA bud Ipj.kd
fy, dcYl dk mi;kx fd;k tkrk gAfo]r d Ipj.k gr
CR;korh fo ] r /kjk gh ¢;Dr dh thrh g D;kfd fn"V /ikjk
d Ipj.kd le; "Dr {k;] cR;korh /kjk Npj.k dh ryuk
e vilkd gkrk gA cR;kort /kjk d Bpj.k e *kDr {k; dk
de dju d fy, ¢R;korh /Kkjk dk mPp okYVrk 1j tfu=
LFky 1 ¢f'%r djr gAbld fy, ge mPpk;h VkIQkej dk
mi;kx djr gA mi;kx LRy ij pfd de okYVrk (220
Volt) dh vko” ;drk gkrh g vrt vipk;h VklIQkej dh
Lgk;rk 1 mPp okYVrk dk okfNr okYVrk e ifjofrr dj
mi ;kx LFky rd Hek tkrk gA “kiDr d Ipj.kgr ¢;Dr
dcy dk iky ;k ehukjk d Dgkj vFok tetu d vnj
Hfexr ykbu fcNkdj ,d LRku I nlj LRku 1j Dpkfjr
fd;k €krk gA bu ykbuk d e/; e vio” ;drkulkj Bj{k
midj.k dk Hh yxk;k thrk g fel 1 fd Ih Ha vklkrdky
ifjfLFkfr e tu&/ku dh gkfu 1 cpk € Bd rik fuckk
i 1 "Dr dk Ipj.k gk IdA

GR;korh /kjk €tfu= ;k Mk;uek
GR;kort /ikjk tfu= fo] r pEcdh; ¢j.k d fh)kr ij

dk; dju okyh ;fDr g &k ;k=d Atk difo]r Atke

ifjofrr djrk gA tfu= d e[;ri futu Hkx gkr g&

1- vkepj ' VR;fkd Qjk okyh rkc d fo | rjk/ih rkj dh
,d dMyh abed dk uje ykg d @M 1j y1Vk tkrk
g fel viepj dgr gA uje ykg dh @M dMyh e
fyDI c<ku d dke vkrh gA

2- {k= ptcd ‘ fp=510 e bl N, s I ¢nf’kr fd;k
X;k gA {k= ptcd d /o vory gkr g rFik LFikb
mPp ptcdh; {k= mRilu djr gA vkepj d vik dk
pEcdh; cy jlkvk d yEcor j[kdj nkuk pEcdh;
fkok d ef; %ek;k tkrk gA

3- L oy; ! viepy dMyh d nkuk fHjk dk Kkr d
lihoy; R, ,0R, I tiMk thrk gA Hihoy; ,0
viepj dh 0;oLRk bl cdkj dh girh g fd tc
SR YA STl & 9l 9 R, ,0 R,
dizh; v{kd Bkifk %.ku djr gA

4- c’kifp=510e blg B, 0 B, I n’k;k x;k gA C’k
dkcu d cu gkr g rFik fLFj jgr gA ; .kr Bih

oy; R, rRk R, 1j ncko ndj Ino IEid e jgr gA
cka ykM R e /kjk bu ¢’k 1 gkdj ckir gkrh gA

fp= 5-10
tc viepj dMyh dk

dk; c.kkyh 4
djd ptcdh; {k= e %ek;k tkrk g rk dMyh 1 Ic)
TyDl e T;ko@h; ifjoru gkrk g iwuPNn 56 e bl
Be>k;k x;kgh N dMyth e Akjk cfjr gkrh gA fp=
511 e tfu= dh dk;c.kkyh dk vkj[k d Hgk Te>k;k
X;k gA

Ckjtk e t=0 ij vkepj abcd A/okkj fLRfr e ,0 ab
Hetk mij dh vij gAt 0 I t=T/2 rd abHtk uhp dh Vkj
ik cd ek Aij di vikj xfr djrh gA Tyfex d nk, giFk
dfu;e I bl le; vrjkye/kkjkd fn’kk vkepj dMyh
e dcba d vufn’k gkxhA tcfd t=0 rFk t=T/2 le; ij
dMyh m/ok/kj gku d dkj.k vkepj dMyh dh Hetkab ,0
cd pEcdh; {k= d vufn’k gixhA b1 fLRfr 1 x€jr le;
pEcdh; fyDI d ifjoru dh nj *W; gkrt g rFk bu
fLRkfr;k e ¢fjr fo] r okgd cy dk eku "WU; gkxkA

1UY t=T/4 rRk t=3T/4 1j vkepj {Kfrt fLFfr e gkrk
gA bl fLFfr I xtjr le; pEcdh; fyDl d ifjoru dh
nj vilkdre gkrh g rFik bu fLFkfr;k e ¢fjr fo] r okgd
cy dk eku vi/kdre yfdu foijir fn’kvk e ¢klr gkrk g
Myfex d fu;ekulkj t=T/2 1 =T le; vrjky e /jk
dh fn’kk viepj dMyh e abcd d vufn’k gkxGitA

fp= 511 1 Li'V g fd ¢R;kort /kkjk €fu= 1 c¢kir
okyVrk 0 1 T1/2 leskrjky e *W; 1 vikdre rFk
vigddre 1 *W; Aulked in’kke rRkT/2 1 T Le;lrjky
e ;g ifjoru __.KRed fn’k e ckir gkrk gA ykM d fljk
ij folr okgd cy & =¢,sinotckir gkrk gA

ii=d dk;
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fo]r ekvj

pEcdh; {k= e /kjkokgh pkyd idMyti 1 cy;Xe d
dkj.k mRilu pkyd idMyti dh %.ku xfr d fh)kr ij
dk; dju okyh og ;fr tk fo]r Atk dk ;k=d Atk
e ifjofrr djrh g] fo] r ekVj dgykrh gA fp= 512 e
fo] r ekvj dhvirfyd Bjpuk dk n’i;k x;k gA fp=ku Ikj
folr ekVj e ric d fo] rjk/ih rkj dh ,d vk;rkdkj
dMyhabcd dk ¢ey {k= ptcd d /kok(NoS) d e/; bl
cdkj j[k tkrk g fd b1 dh Hek, ab rFk cd pEcdh; {k=
dh fn’kk d yEcor gkA dMyh d nkuk fljk dk @e’k
folDr oy; d nk v/iikxk P rFk Q 1 &Mk thrk gA
folkDr oy ; d vnj dh Irg fo] rjk/kh gkrh g rFk ,d /
kjh 1 €Mh gkrh gA oy; d v/ikx P rFk Q d clgjh
pkyd Brg dk fLFj pkyd ¢’k @e’kix rFk YL’k djr gA

ekuk fd ckjik e dMyh dkafljk cVih d /ku /lo rik
dfljkcvVihd __.k ko I €Mk gA ifj.kkeloz1 dMyh e
Mgk dh fn’kk abed gkxhA nlj *iink e Hetk ab rFk cd e
Mk ,d nlj d foijhr fn’kk e Tokfgr gkxhA vt yfex
d nk; gkFk d fu;ekulky Hek ab ij ubp dh vkj rFik
Hetk cd ij Aij di vkj cy yxrk g] vRkr dMyh e ,d
cy ;Xe dk; djrk g tk dMyh rFk /kjh dk okekor fn’k
e %.ku djkrk gA dMyh d wi/k %.ku d 1’pkr foHkDr
oy; Pdk lid c’k YrRk Qdk Bid c’k X I gk tkrk

fp= 511

gA bl fLRfr e dMyh e fo] r /ikjk foijhr fn’kk dcba d
vufn’k cokfgr gkri gA bl fLFfr e Hktk ab rFk cd 1]
yXu oky cyk dh fn’kk Hh 1o fLRfr d foijhr gk €krh
g VFikr ab itk 1§ ve Aij db vij rifk cd Heek i up
dh vkj cy dk; djxk & dMyh rrkk /gh dk Tut okekor
fn’kk e %.ku d fy, cy ;Xe ¢nku djrk gA

fp= 5-12

nlj "ink e ¢R;d vik %.ku d 1’pkr dMyh e /ikjk
dh fn’kk midfer gku dk ;g @e nkgjkrk jgrk g] yfdu
gj fLFfr e dMyh e mRilu cy ;Xe dh fn’kk b1 ¢dkj
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jorh g fd dMyh rRk Ajh dk %.ku fujrj ,d gh fn’k
lokekor ;k nf{k.kkor e gkrk jogA bl ¢dkj fo] r ekvj dh
Iok ,rk I folr Atk dk ;k=d Atk e ifjofrr fd;k
thrk gA

pkd dMyt

fn"V Mgk dk fu;f=r dju d fy, MKjk fu;=d dk
mi;kx fd;k &krk gA yfdu /gk fu;=d di dMyh dk
cfrjk/k (R) gku d dij.k 2R fo | r Atk ¢fr 1d.M A'ek
d: |e{ gkrh jgrh gA cR;kort /kjkdk fu;f=r dju
dfy, ,Ih;0r fele fo] r Atk dk gkl ux.; gk pkd
dMyh dgr gA pkd dMyn vikd Logdeo (L) rFkk vYi
cfrjk/k (R) dh dMy# gkrh g & rkc d eV fo rjkkh rkj
d vud Qjk dk 1Viyr ykg @M ij yiV dj cuk;h thrh
g] fp=15-134A

pkd dMyh M-

/ J
dMyh -

T
!

fp= 513

dh B[ ;kmPp gku d dkj.k dMyh dk LogjdRo
mPp rFkk rkc d rkj dk vucLFk dkv vi/kd gku d dkj.K]
mbdk ¢frjk/k vYi gkrk gA pkd dMyh e @M dk
viko”; driulkj dMyh d vnj okiNr njh rd f[kidk dj

dMyt dh cfrckkk 7z = VR? + 212 dk fu;f=r fd;k
thrk gA D;kfd ¢jdRo L dk eku] dMyh d vnj @M dh
fLRfr 1j fulkj djrk gA @M dMyh d vnj feruk vikd
njh rd cfo'V gkxk] L dk eku Hb mruk vi/kd gkxkA nlj
*Kink e pkd dMyh e @kM dk vkx 1IN dj ¢R;korh /kjk
dh ceyrk ivk;ker dk fu;f=r fd;k tkrk gA

pkd dMyh dk mi;kx doy cR;korh Akjkvk dk
fu;f=r dju d fy, fd;k tkrk gA D;kid fn"V /kjkvk d
fy, dk weku "W; gkrk gA bl fLFkr e fn"V Akjkvk d
fy, pkd dMyt dh ¢frck/kk (z) pkd dMyh d cfrjidk
(R) d rY; gxh € fd Rd VvYi eku gku d dkj.k vYi
gkxhA vri fn'V fikjkvk d fy, pkd dMyh dk fu“cHikoh H
dogk € Idrk gA

"WDrfoghu /K

fo]r ifjifke Atk d0;; dinj dk "kDr dgr gA
bl P 1 n’kr gA bldk eku fjiFk e cgu okyh /Kjk ,0
okYVrk d x.kuQy d cjkcj gkrk g vFikr

P=VxI

"¥r dk ek=d okV gkrk gA ¢R;korh /kkjk ,0 okYVrk
d fy, rij{kf.kd /kjk o okYVrk dk eku] tc doy k)
cfrjik miflFr gk&

I=1,sin ot ~{19%
V =V, sin ot 1204
S fJiFk e rir{kf.kd “kDr {k;
P=V,sinotxI|,sin ot
=V, sinwt ~4214
vri ifjifce ,d ¢R;korh p@ d fy, "Dr {k; dk
vkl r eku

P =V, (sin‘ot),,

VI
= °2° D:kfd (sin‘wt),, =
ko P=V,__xI_ 4224
;in L1 cR;kort IfJIFk dh dYiuk dh &; fEle

) ¢jd k) D)= €Mk gvk gk rk bl fLRdfr e ejk
,0 okYVrk dk eku Behdj.k 119 ,0 Defdj.k #20% B ugh
fn;k €k BdrkA D;kfd bl fLkar e nkuk d e/; dyirj
mifLFkr jgrk gA vri bl fLFkfr e okYVrk ,0 /Kjk dk eku
de’k

V =V, sin ot ~1234

I =1,sin (ot—¢) 424}

s fd b .k ifjifk e vklr “kiDr {k; dk efu
P =V, [sin ot xsin (ot - $)],,

VO I 0
cos
5 C0sd

P=V,_ xI_ xcosd 425}

tokcosd ifjiFk dk "kfDr x.kd dgykrk gA
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;in ifjifk e doy *) )= ;k ") ¢jdRo €Mk
gvk gk vkj cfrjk/k dk eku *WU; gk rk , 1 ifjiF d fy,
o dk eku 90° gkrk gA vri Behdj.k 1250 1 vklr “kDr
dk eku "kU; ckir gkxkA bl ifjiFk e cgu okyh Mgk dk
dk; ghu ;k *Drghu Akjk dgr gA D;kfd bl Akjk d Ixr
ifjifk e fd I Hh cdkj dk “kiDr {k; ugh gkrk gA pfd
okLro e fd It Hh ifjiFk dk ¢frjk/k *iU; gkuk THo ugh
g VRkr "Dr {k; dk "W; gkuk dYiuk ek= g] vri
"kDrfoghu /Akgk sk dk;ghu /ikjk ,d ek= dYiuk gA

MKkjk ,0 fotko d e/; dyk Iclk

tc ifjifk e doy "K) cfrjkk girk g rk bl fLRfr
e Mgk ,o folko d riR{kf.kd eku @e’k Behdj.k 119 o
lehdj.k #20¢ 1 fn; tkr gA feull L1'V g fd MKjk ,0
fotko nkuk Beku dyk e gkr gA yfdu "k) ¢jd ;k k)
/= dh mifLRfr e /kjk ,o folko d e/; Beku dyk
ugh jg ikrh g] rrkk bue dykrj ¢ mRilu gk tkrk gA

1- ") ¢jd dh fLFkfr e /kjk ,o0 fotko d e¢;
dyk Ic/k' fp=514 d vulkj ge ,d ¢R;korh okYVrk
Ir dk fd i ") ¢jd dMyh L I tiMr g rk dMyh d
fhjk 1j ,d cR;korh fojk/kh fotko ¢fjr gk tkrk g fE1 dk
eku /Mkjk d 1fjoru dh nj d Bekuikrh gkrk gA ;fn
dMyt dk ¢frjkk ux.; gk rk okyVrk Tkr 1 wkjkfir
foHkokrj Ino fojk/k fokkokrj d cjkcj o foijhr gkrk g
fel 1 fd og ifjiFk e /ikjk cuk; jLkrk gA

v 03 L

---r':ﬁ.,—i-

fp= 5-14
fp=5-15 e 1fjiFk e cgu okyh /Kkjk rFk okYVrk o@
dk vkjf[kr fd;k x;k gA
od I Li'V g fd fel {i.k Mjk1"kU; gkrh g ifen Al

Al
ml {k.k Kjk d cnyu dh nj (E) vikdre gkrh g

D;kd Afcn 1j 0@ dk <ky vifkdre gh bl fLFfr e

fotkokrj v dk eku vi/kdre gkrk g ID;kfd V oc %%

PRk FED {k.k Mk vidre gkrh g 4en B4 ml {k.k o

fp= 515

dk <ky "iU; gku d dkj.k folkokrj Vv dk eku *K; gkrk
gA nlj “KCnk e /Kkgk ,o foHkokrj d e/; dyk "W; uk
gkdj 90° gkrh gA ok 1 L1'V g fd okYVrk o@ d fk[Kj]
Mgk o@ d f°k[kj 1 1gy iMr gAbl I irk pyrk g fd
doy "k) c¢jdRo oky ¢R;kort ifjiFk e okYVrk v /kjk
I I dyk e 90° vix jgrh gA bl fp=516 e Bfn’k&vij[k
Hjk o enf’kr fd sk x;k gA

\
90"
I
fp= 5-16
vri okYVrk ,o Mgk d riR{kf.kd eku
V =V, sin ot 1264
I = 1, sin (ot -90°) 4274

2- "0 MMKfj= dh fLFkfr e /kjk ,o foHko d
el; dyk Ic/k t fp= 517 d vulkj ge ,d cR;kort
okYVrk Tkr dk fd b ") D/kfj= feddh Kfjr dk eku

R 5.170]

cg I tiMr gA bl fLFkfr e /Kjk ,0 okYVrk d vkj[k
fp= 518 e ¢nf’kr gA

[41]



fp= 5-18

ok 1 L1'V g fd /Kjk ,0 okYVrk Feku dyk e ugh
gA fel {k.k folkokrj *W; gkrk g ml {k.k fotkokrj d

. AV R
cnyu dh nj (A_t) vilkdre gkrh g vri ifjiFk e cgu

. Aq _ A(CV) AV
— 1= =C
okyh ekkjk I{At At At}dk eku Hkh

vitkdre gkrk gA fel {k.k folkokrj dk eku vi/kdre gkrk

AV C e .-
g ml {k.k (A_t) dk eku "W; gku d dkj.k ifjiFk e gk

dk eku "W; ckir gkrk gA bl ¢cdkj Li'V g fd ")
Lelkfj= oky ifjiFk e okYVrk ,o /ikjk d e/; dyk "K;
uk gkdj 90° gkrh gA o@k I Li"V g fd okYVrk 0@ d
f"k[kj] Mgk o@ d fk[kj d ckn e iMr gA bl 1rk
pyrk g fd okYVrk] /kjk I dyk e 90° ihN jgrh gA bl
fp= 519 e Bfn’k wkj[k Hjk Hh n’kk;k x5k gA

I
0
90
"
fp= 5-19
vri okVrk ,o Mgk d riR{kf.kd eku

V =V, sin (ot —90°) 428
I =1,sin ot ~429%

I/kkfj= dk vko’ku ,o0 fujko’ku
1/ikfj= e vko’ku ,o fujko’ku dh ¢f@d;k dk Be>u

dfy, ge ,d lekrj lyV Likfj= feldh Mfjrk Cc g dk
J.iv @e e ,d ¢frjk/k R rFk fLFkj fo]r okgd cy E
okyh cVjh I fp= 520 d vulkj tMr gA

a S R
] b
N A
WEJ— == £
EET 2
1 =
l |
fp= 5-20

1 B/fj= dk vko’ku ¢ BoiFke ekuk fd 1/kfj=
1j vko’k dh ek=k *U; gA vc ge dth a-s dk cn rF a-
b dk [kyk j[kr gA bl fLRfr e I/kkfj= e Mjk cokfgr
gku yxrh g rFk bldk vko’ku ckjHk gku yxrk gA
vio’ku dh fLRfr e B/Mfj= dh IyVk 1j fojk/kh fo]r
okgd cy mRilu gku yxrk gA tc fojk/k fo] r okgd cy
dk eku] vkjkfir fo] r okgd cy E d cjkcj gk thrk g
rk bl fLFkfr e afjifk I cgu okyh /kjk dk eku *k; gk
thrk g rik BAkfg= 1.k Z1 1 wkof’kr gk thrk gA

;invio’ku d Be; fd b {kktij I/KMfj= 1j vko'k
dk eku Q o /kgk dk eku 1 gk rk&

E—QZIR
C

-Q-g®

C dt
fell fdih {.k M= 1j vio’k dk efu

Tk

t
Q=Q,(1-¢ ™) 430t

tok Q, I/Kfj= 1j 1.k vko’ku dh fLFfr e vko’k dlk
vilkdre eku gA

lendj.k #30% 1 Li'V g fd Mifj= d vio’ku d
le; vio’k pjxkrkdh i 1 c<rk gA

2- L= dk fujko’ku © IMfj= d 1.k vio’ku
d i’pkr dth a-s dk [kyk j[k rFk b-sdk cn dju ij
1/ikfj= dk ¢frjk/k R d }Hjk fujko’ku gkuk ckjHk gk Ekrk
gA bl fLRfr e ckjtk e fujko’ku Mgk dk eku vi/kdre
gkrk g] yfdu €&t /)= dh IyVk d e/; fotkokr]
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de gkrk tkrk g] fujko’ku Akjk {in.k gkrh €krh g rFk 1.k
fujko’ku dh fLFkfr e bl dk eku B *K); gk thrk gA

fujko’ku dh fLRdr e fd 1 {k.k D= ij viok ik
elu Q rAlk Mk di eku 1 gk ri&

%:R%

t
ko Q=Qe 4314

leidj.k 3%k 1 Li'V g dh D/fj= d fujko’ku d
le; vio’k pykrkdh -1 1 AVrk gA fp= 521 e D)=
d vko’ku ,o fujko’ku d Ne; vko’k dk Be; d Bk
ifjoru o@ n’kk;k x;k gA

—_— O

forragreT

_+t
fp= 521

cfrcki ,o cfrjik di volkj.k

fdlh cR;korh /kjk ifjiF] fele ¢frjik R ¢jd
dMyh L rRk BAkfj= C 1;kEr gk ri bl 1 ;ktu Fyk
mRilu uV ¢frjk/] ¢frck/ikk dgykrk gA bl z I fu-fir
djr gA
Z=R+jX=R+j(X -X)
cfrckk ,d Ifted Hkfrd jk*k gkrk g feldk
okLrrfod Hkx cfrjk/k rRk dkYifud Hkx ¢frokr dgykrk
gA cfrkr] ¢cjd ,o B/kkfj= d dkj.k mRilu cfrek/ik d
eku dk0;0r djr gA ¢jd dMyh d dkj.k mRilu ¢frkr]
¢j.ln; cfrkr dgykrh gA
X =oL
riAk 1/kfj= d dkj.k mRilu cfrkr] Akfjrh; cfrkr
dgykrh gA

X, _ 1
oC

nlj “knk e cfrckkk dk og Avd ftle ik o
okYVrk ,d dyk e ugh gkr g cfrkr dgykrk gA

egRoi .k fcln

1. dMyh ,o0 pEcd d e/; Bki{k xfr gku ij dMyth e
MKk cokfgr gkrh g vRkr dMyh d fhjk 1j fo]r
okgd cy mRilu gkrk g] fEl ¢fjr fo] r okgd cy
dgr gA bl cfjr fo] r okgd cy d dkj.k dMyh e
cokfgr /ikjk cfjr /kjk dgykrh gA dMyh d fhjk 1j
mRilu cfjr fo] r okgd cy dk eku dMyh d ¢fr jkek
1j fulkj ugh djrk gA cfjr fo] r okgd cy mRilu
gku dh ;g AVuk fo| r pEcdh; ¢j.k dgykrh gA

2- QjiM d fo]r pEcdh; ¢j.k d fu;e d vulij
ifjifk e ¢fjr fo] r okgd cy Yt dk eku ifjaFk

A
1 1Ec) pEcdh; TyDI e ifjoru dh nj A_T d

Lekuikrh gkrk gA

3 yt dfu;e d vulkj fo]r pEcdh; ¢j.k Hjk
fdlh cn ifjifk e gfjr fo]r okgd cy wvij cfjr
ekjk dh fn’kk b1 ¢dkj gkrh g fd og mu dkj .k dk
fojk/k djrh g] ftud dkj.k og mRilu gkrh gA

4- fdIh dMyt e Kjk d elu e ifjoru d dkj.k dMyn
d fhjk 1j mRilu cfjr okgd cy dh ifjAVuk dk
Locj.k dgr gA

5 ,d dMynh e ifjorh /ikjk cokfgr fd; thu ij mid
ikl j[kb vU; dMyh d fljk 1j ¢fjr fo] r okgd cy
mRilu gku dh AVuk vU;lU; ¢j.k dgykrh gA

6- le:i pEcdh; {i= e %.ku djrh dMyh 1 ikfjr
pEcdh; TyDI ,o dMyh d fhjk ij mRilu fo]r

okgd cy le; d Dk vkorh -1 1 ifjofrr gir g
rAk fEl Te; dMyh I ikfjr yDl dk elu vikdre
gkrk g rk dMyh d fhjk 1 cfjr fo] r okgd cy dk
eku U;ure gkrk g rik tc TyDl dk eku U;ure
gkrk g rc fo] r okgd cy dk eku vi/kdre gkrk gA

7- ¢R;kort okYVrk d eku dk vi/kd ;k de dju d fy,
ge VkIQkej dk mi;kx djr gA VkIQkej wi;kl;
¢j.k d f)kr 1j dk; djrk g blfy, ;g fn'V
ekkjkvk Ufu s r gkt d fy, mi;Dr ugh gA
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10-

11-

12-

13-

14-

15-

16-

VkIQkej dh ckFifed dMyh e ¢R;korh /ikjkvk d

dkj.k TyDl e ifjoru gkrk g rk @M e Hh fo r

okgd cy cfjr gk thrk g feld dkj.k GkM e Hoj

Kk, cokigr gkrh g] feld dkj.k GM e m'ek d

21 e "WDr dk {k; gkrk gA bl Hoj Mgk gfu dgr gA
folr “kDr dk €fu= LFky 1 mi;kx LRy rd

Ipj.k dk *kDr dk njLFk Ipj.k dgr gA

GR;korh Akjk tfu=fo] r pEcdh; ¢j.k d fh)kr ij

di; dju okyt ;fOr g tk ;ki=d Atk dk fo]r

Atk e ifjofrr djrh gA

pEcdh; {k= 1j Mkjkokgh pkyd idMyt: ij cy;Xe

d dkj.k mRilu pkyd idMmyfk dh %.ku xfr d

f)kr ij dk; dju okyh og ;fDr & fo] r Atk dk
ki=d Atk e ifjofrr djrt g] fo]r ekvj

dgykrh gA

cR;korh /kjk dk fu;f=r dju d fy, ,It ;r

ftlefo] r Atk dk gkl ux.; g pkd dMyh dgr
gA pkd dMyh vi/kd LogjdRo (L) rFk vYi ¢frjkek

(R) dh dMyh gkrh g &k rkc d ekV fo] rjk/kh rkj

d vud Qjk dk 1Viyr ykg @M ij yiV dj cuk;h
thrh gA

') ¢jdRo oky cR;korh EfjiFk e okYVrk v /ikjk |

I dyk e 90° vix jgrh g tcfd k) I/Mkfj= oky

ifjiFk e okYVrk v Mgk 1 1 dyk e 90° ifN jgrh gA

vio’ku d Be; fd i {k.k B/kfj= 1j vio’k dk eku

Q=Q,(1-e ) gkrk gA
fugko’ku d Te; fdlh {k.k B/kfj= 1 vko’k dk eku

Q= Qoe‘?tc gkrk gA

fdlh cR;korh /kjk ifjif] fele ¢frjk R ¢jd
dMyh L rRk B/kfj= C L;kEr gk rk bl 1;ktu
Hyk mRilu uVv ¢frjk/k] ¢frck/kk dgykrk gA ¢jd
dMyh d dkj.k milu ¢fror] ¢j.k; cfrdr dgykrn
g rik D= d dkj.k mRilu cfrXkr] /kfjrh;
cfrkr dgykrh gA

VH;kBKFk ¢'u

oLrfu'B ¢'u

1-

Hkjr e cR;korh /kjk dh vkofr gkrh g&

vk 50 gVt ich 150 gvt
il 220 gvt int 100 gVt
Logj.k 1j @M dk D;k ctkko iMrk g&
Vi c< thrk g ich AV tkrk g

iy vifjofrr jgrk gint mi;Dr e 1 dkb ugh

pEcd fiyDl dk eku fdu Avdk ij futky djrkg &
t pecdh; ¢j.k

ich dMyh dk {k=Qy

il pEcdh; ¢j.k rik dMyh d {k=Qy d e/; dk.k
Int mi;Dr HHh

yt difuse fdl Hifrd jiEk d 1j{k ij VAGr g\
vh Atk ik Box
% vko’k Int dk.ki;
fo] r ekvy dk dk; g&

v fo]r Atk di ;kfi=d Atk e ifjoru
ich fo]r Atk dk m'eh; Atk e ifjoru
iy okf=d Atk dk fo]r Atk e ifjoru
int m'eh; Atk dk fo] r Atk e ifjoru

lox

y9kUkijed 1’u

10-
fucU/kkRed

[44]

Logj.k x.kd dh ifjHk'ik nhfE,A

fo]r ptcdh; ¢j.k d QjM d fu;e fyf[k,A

,d p@ d fy, cR;korh /jk dk vkl r eku fdruk
gkrk g\

VkIQkej "V ifjiFk e dke D;k ugh djrk g\
GR;korh /kjk dk fk[kj eku fdruk gkrk g\

fo]r ptcdh; ¢j.k I vki D;k le>r g\
GR;korh /kjk e riR{kf.kd eku B wki D;k Te>r g\
*¥Or d njLFk fopj.k 1 vkidk D;k vitkck; g\
VkIQkej di @M 1Viyr D;k gkrh g\

VkIQkej dh nfkrk 1 D;k viHkck; g\

1’u

VKJLVM d ck;kixd ifj.kek dh foopuk djr g,]
QjkM e fu;ek dk ¢friknu dift,A

VU; K5 ¢j.k Dk g\ nk dMfy ;k d ef; vi;k; cj.k
x.kd dk Kkr dift,A

pEcdh; {k=e dMyt d %.ku I mRilu ¢fjr fo-ok
cy dk le>kr g, f1) dift, fd cfjr fo-okcy dk
eku le; 1j futkj djrk gA



cRskorh Mk d riR{kfkd] ViIr 0 ox el/; ey 8 pikd dMyh Dk gkrt g\ bidk mizkx dgk fd;k

eku 1 vki D;k le>r g\ thrk g\ "kDrfoghu /kjk B vki D;k Be>r g\
VkIQkej dh dk; c.kkyt ,o bld mizkx dk Be>ko;A 9 Jikgk ,0 fotko d e/; dyk Bc/k dh foopuk dift, &
fo] r exvj di dk;¢.lkyh ,0 bld mi ;kx dk fyf[k,A (i) ") ¢jdRo dn fLFfr e

VkIQkej e mRilu fo]r Atk gkfusk dh foopuk (i) ") DKfj= dh fLFfr e

dift, A 10 1/Mfj= d vio’ku ,o fujko’ku ij cdk’k Mify,A

mUkjekyk 1 4k 2 ik 3 ink 4 v 5 vk

[45]



bdkb & 1v

v/ik; & 6
ijel.k fI)kr
(Atomic Thoery)

ijek.k fDkr dk mnHko

fu 1800 1 10 &0; (matter) d InH e nk’kfudk
(philosphars) dk ;g er Fk fd ¢R;d 1nkFk] NKV&NKV
d.k 1 feydj cuk gA ftudh ey Bjpuk dk Be>fu d
fy, ml le; rd mud ikl dkb ck;kixd cek.k ugh FKA
locFke 1803 e MkYVu u 1jek.k f1)kr (Atomic theory)
d fy, ,d eiMy cLrr fd;kA feld vullj &

(i) cR;d inkFk NKV&NKV d.k I feydj cuk gkrk g
fel 1jek.k (atom) dgr gA

(i) 1jek.k vioH&T; gkrk g] vRkr bldk Hkfrd vFkok
Jklk;fud fof/k 1 foHktu fd;k tkuk THo ugh gA

(i) ,d gh rRo (element) d lelLr ijek.k leku gkr g
tefd Hlu&Hlu rRok d 1jek.kvk d X.k (property)
fHUu&tHkiu gkr gA

(iv) jek.k LFkk;h rFkk fo] r mnklhu gkr gA

MiYVu d 1°pkr 1815 e ¢imV u ijek.k fl)kr d
fy, viuk eiMy cLrr fd;k ftle ¢imV u ;g 1fjdYiuk
dh fd IHh rRo gkbMktu ijek.k 1 cu gkr gA ckmV dk
;0 eiMy vud 1jek.kvk d ijek.k Hkj (atomic weight)
dh if'V dju e foQy jgrA

dkykrj e € t Vielu Hjk byDVku rFk cdjy
Hjk jiM; k&, DVork dh [kt I irk pyk fd ¢R;d rko
e _ .k&wvkof’kr d.k lbyDVkut Hd gkr gA pfd 1jek.k
fo] r mnkBhu gkrk g] bBdk vitkik; ;g gvk fd ijek.k
e .kwvkof’kr d.k tbyDVkut d cjkcj gh /kuko’k ektn
gkuk pkfg ;] fER D fd 1jek.k dk uV idyh vko’k "kU; oA

1jel.k d vnj bu vkof’kr d.k d forj.k d Iclke
ml le; rd dkb Kku ugh FA 1897 e Icll igy Viellu
u ijek.k dk eiMy fn;k fele viof’kr d.k d forj.k d

ckj e cri;k x;KA bl eiMy e Vkelu u cri;k fd 1jek.k
1080 efvy f=T;k dk ,d fo]r /ukof’kr Bkl xkyk g]
ftlhe fuko’k Bekxh =i 1 forfjr jgrk gA ijek.k dk
fo] r mnklbu cuk; j[ku d fy; 1;kir I[;ke byDVku
bl xky e txg&txg /Al jgr gA fp= 61 e Vielu
ekMy dk ¢fr -1 n’k;k x;k gA bl ekMy Hjk rkik;fud
mRltu] ¢di’k fo] r ¢Hiko €10 Hikfrd %Vukvk dk vk Bku
1 le>k;k ¢ Idkyfdu ijek.kvi d LiDVe] a&d.kk d
cdh.ku ¢;kx d ifj.kek dh 1f'V bl ekMy d Hjk ugh
le>k;h t TdiA

1911 e jnjOQM u viu a&cdh.ku ¢;kx Hjk ;g
fu'd'k fudkyk fd 1jek.k dk vikdi’k Hkx ving 1 [Kk[kyk
gkrk g rHk 1jek.k dk /Kkuko’k ,d VR;r NKV LFku €]
ijek.k d die 1 gh dfler girk g fel ukfkd dgr gA
ukftkd dh =Tk 1045 etVj dkfv dh gkr g] t fd ijek.k

fp= 61 % Vkelu ekMy dk ¢fr:-i
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fp= 62 ¢ jnjQkM dk ijek.k ekMy
d vidkj %10&10 eVt d nll gtkjo Hikx d cjkcj gkrrh gA
ijek.k d f0|r mnklhu cuk; jlku d fy, miflFkr
/kuko kickvkut dh B[ ;k d cjkcj byDVku] ukitkd d pkjk
J cn d{fkvk e ifjdek djr jgr gA jnjOM d bl
ekMy Hjk foftkiu Hkfrdh; AVukvk d ck;kixd ifj.kkek
dh 1f'V dh x;h yfdu bl eiMy Hjk 1jek.kvk d LRk ;Ro
dk Be>k;k ugh € Bdk vkj u gh 1jek.kvk d jf[ky
L|DVe dh 0;k[; kd tk |dAjanM d ijek.k ekMy
dk fp= 62 e n’k ;K gA
ckj di ijek.k fl)kr
Tu 1913 e ¢k uty ckj u jnjQM d 1jek.k ekMy
e mifLFkr nk'k dk v/; ;u dj] jnjQiM ekMy dh dfe;k
dk nj fd;kA bld fy; ckj u Dok.Ve Hkfrdh d eDI
lykd d f1)kr dk jnjQM EkMy e ¢;Dr dj fuku riu
ifjdYiuk, (postulates) nh &
1-  byDVku ukitkd d pkjk vkj doy migh LFk;h ,0
olkkdkj d{lkvk e ifj@ek djrk g ftle mldk

dk.th; Box zh—n o .k x.kt gk bl ckj ok Dokve

cfrc/k Hh dgr gA vFkr

nh
mvr=—
T

tgk m- byDVku dk &0;eku] v- byDVku dk ox] r-
ifjfde.k d{ik dh =T;k n-1,2,3, ..../ku 1.kd gA

2- byDVku dk ukfkd d pkjk vkj olikdkj dfik e ifj@ek
dju dfy, vio’;d vtk dUae cy] ukftkd o byDVku
d e/; yxu oky vidk.k cy I ckir gkrk gA

[47]

vrickj d ijek.k fl)kr dh ¢Fe ,0 f}rh;

fp= 6-3

mv’ _ KZe?
r r

tok K= , Z- 1jek.k @ekd rFkk e- byDVku

dn g,
Vko’k gA
LFk;h dfkkvk e ifj@ek djr Te; byDVku dh Atk
dk {k; ugh gkrk gA byDVku Atk dk vo’kk.k ;k
mRl€u rc gh djrkg tcog ,d dfik I nljh dfi
e 1%e.k djA
tc byDVku futu d{kk I mPp dfike 1Ze.k djrk
g rk byDVku Hjk Qkvku d i e Atk vo’lkfkr
gkrh g rHk mPp d{ik 1 futu d{kk e 1Qe.k d le;
byDVku Hjk QkVku d =i e Atk mRIfEr grh gA
bl fp=6-3 e n’k;k x;k gA

ckj d ijekk fIkr 1 ghoMkeu
ijeck dh f=T:k ,0 byDViu dih Atk

gkoMktu ijekk dk ijekk Peld z =1 ghrk gA
ifidYiuk 18

nh
= (1
mvr o 1)
e TV Ke -2
r r



pfd gkoMktu ijek.k d fy, z=1A
ik mver = Ke?

ok v2 = _Ke2

mr

(3)
lehdj.k 114 dk ox dju ij

21,2
n“h
m2v2r2= -

4r

2
,_ n*h

leidj.k 13t 0 #4% dh ryuk dju 1j

Ke n2h?

mr 4n2m2r2

) _ n2h2
H K -(5)

lendj.k 5% gkbMktu ijek.k dh d{k dh f=T;k d
eku dk 0;Dr djrh gA 1ut lendj.k 45% 1

roc n?

itgk n, gkoMktu ijekk dn d{k I[;k dk 0;Dr
djrk gAt
o S N S R
leidj.k 50 e 1Fke d{kk fd f=T;k Kkr dju d fy;
n=1, m=9.1x10%kg, e=1.6x10"°C,
Jlk gy dju ij
r,=53x10"m

1uh et 12h e Deb- i1k dk Hkx nu i1j &
2nKe?
v= ~ ...(6)
2.2x10°
= m / sec.
n
;k Vo —

n

rik v, =2.2 x 10-° m/sec.

Lehdj.k 464 LAl
djrh gA

LFik:h dfik e byDVku dh Atk db
idj di tirh g &

fol 1 Ho LAk h Al e byDVku o dy At E,
nldi xirt Atk KE. ,0 fLRfrt Atk ud ry;
gkrh gA

-+ byDVku dh xfrt Atk

h d{kk e byDVku d ox dk 0;Dr

X.kuk fuku

K.E. =Y. mv?

Ke?
r

ik KE=

(7

mv? KZe

#heh; ifjdYiuk I

PRk ukid 1 r njh i j byDVku dh fLAfre At

-Ke?

: .(8)
i__.Kred fplg] byDVku o ukitkd d e/; vkd'k.k dk
0;Dr djrk gA
vri byDVku di dy Atk
E=KE +U

U=

Ke? Ke’

1Ke
2 r

lefdj.k 5% 1 rdk eku jLku 1j

E - -me*
n 8€§ hznz (9)

-13.6
Kk E,=

n I’12

tgk E,, no dik e gkbMktu ijek.k d fy, byDVku
di dy Atk d eku dk 0;Dr djrk gA byDVku dh dy
Atk dk__.iRed eku] byDVku o ukikd d e/; vkd'k.k
cy dk n’krk gA

leidj.k 9% I n o n, Atk Lrjk di Athvk dk eku
@e’E, OE gkrké&
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__ -me’ _ -me’
En1_8€§ henz 0 E”Z‘seg h?n?
4
pfd byDViu d fy, fhz ok etu 136 ghrk g

fel fjMex (R,) dgr gA vrino Lrj imPp Lrj% I no
Lrj ifufu Lrjk e byDVku d 1@e.k I miftr Atk dk

elu&
_ 1 1
EnZ-Enl—-RHL—Z-n—Z}
2 1
1 1
ok En2-En1=oRH[—2-—2] ...(10)
M

yidu eDl Iykd d dok.Ve fl)kr d vulkj] mIfEr
At QiVku d i e gkrh g] VFkr

En,- En, = hv (1)
Ttk v mRIftr QkVku dh vkofr gA vrt lehdj.k
110k 0 111 1 &

R
-k VTH|:i2i2] (12)
Ny Ny
;fn v viofr d Ixr QkVku dh rjx n/; dk eku i
gk rk
_C_Ryj1 1
VAT h{nf @}
o 1_Ryp1 1
RS AEREY @

—d rix I[;kdgr gA - R . dk efu 1.097 x 107

cfr th gkrk gA bl R O,Dr djr ¢
fu; rkd gA

;g fjMex

vri lehdj.k 1134 1

%—F{nll nij ..(14)
gkoMktu 1jek.k dk o.kde ,o Dok.Ve

1Lk,

ckj d 1jek.k f)kr dn Bcl cMh 1Qyrk gkoMktu
d jf[ky o.k@e iLiDVer dk Li"Vhdj.k FKkA gkbMkEu d
LiDVe dk NocFke ckej u fo’y'k.k fd;k FkA bl LiDVe
e clr j[kvk dk @e’k H,,H, H, dgr gA ; ckej J.K
di [k, dgykrh gA ckej J.k di db LiDVel j[k,]
LiDVe d n’; Hkx e gkrf gA gkbMktu d LiDVe e clej
J.h d virfjDr vU; Jf.k;k Hh 1k;h trh g € fd
LiDVe d vn’; Hkx e ik;h &krh gA fEue ykbeu J.K]
LiDVe d ijkexuh Hkx e rFk 1kpu] cdV o Q.M J.k]
LiDVe d vojDr Hkx e ik;h €krh gA bu BHh If.k;k dh
rjx n/; lehdj.k 114k d Hjk nh €krh gA

(i) ykbeu J.ki  ykbeu J.ki d fy, n =1

n,=2.34, ...
Lorl3-3]
1 ns

ckej J.kid fy, n =2

n,=345, ...
1 gt 1
A 22 n?

i'pu 3. d fy, n =3

n,=4.5,6, ...
1 gt _t
A 3 nj

(i) ckej J.ki

(i) 1k"pu J.kt

(iv) cdVv JH cdv I dfy, n =4
n,=56,7, ...
EZR[L L}
A 4* n?
v QMJM  QMJIkdfy, n=5
n,=6,7,8, ...
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1 gt _t
A 52 nj

gkbMktu ijek.k d fofkiu Ak Lrjk 1 Ncfkr
Jf.k;k dk fp= 64 e n’k;k x5k gA

fp= 64 % gkoMktu dk o.kde

LiDVel Jf.k;k dk @e c<u i rjx n/; dk eku
c<rk g VFkr

A A A A A
Q.M > cdVv > ik"pu > clej > yibeu

Dok.Ve N[k, + fdIh ijek.k e byDVku db fLkar
id{kdy Aty dk.kh; lox] p@.k o picdh; {= d
mifLFfr e byDVku d vfikfol; kB dk 1.kr;k 0;Dr dju
d fy, vko’;d Hkfrd B[ ;kvk dk Dok.Ve I[;k, dgr
gA

Dok.Ve B[ ;k, fuku pkj gkri g &

(i) e[; Dok.Ve B[kt bl nK 0;Dr djr g rFk
bidkelul I ord dN Hhi.kkd gk Idrk gA ;g
byDVku I ukikd d e/; dh njh] d{kd d vkdkj o
byDVku d Atk Lrj dk ¢nf’kr djrh gA

(i) dfk; dk.k; Box Dok.Ve BI[;k % bl ¢ 1
0;0r djr g rRk bldk eku 0 1 (n-1) rd gkrk g]
VFEkr bld dy ekuk dh I[;k nd eku d cjkcj
gkrh gA ;g Dok.Ve I[;k byDVku d d{k; dk.k;
Tox d HiF& DK mid{kdk dk Hh 0;Dr djrh gA

(iiiy pEedh; Dok.Ve I[;k* bl m 1 0;Dr djr g
rik bld eku —¢ 1 +¢ rd gk Idr gA bld
vitkdre eluk dh dy B[k (2 ¢+1) gkrh gA ;g

(iv) pd.k Dok.Ve B[k

Do Ve I[;k ptcdh; {k= dh mifLFfr e byDVku
dh dffkvk d vftkfol;kl dk 0;Dr djrh gA

d{l; dk.kh; Box mid{kd
Dok.Ve I[; k

¢=0 s (Sharp)

(=1 p (Principal)
(=2 d (Diffuse)
(=3 f (Fundamental)

bl s 1 0;Dr djr g rkk
bld doy nk gh eku IHko gA ;g byDVku d viu
vik 1j p@.k fd fn’kk dk 0;Dr djrh gA bld eku
+¥5 k% gkr gA

Dok.Ve D[;k d vk 1j mid{kdk dk oxidj.k
Bkj .k 46-1% e n’l;k x;k gA

Ikj.kh 61 ¢ mid{kdk dk oxhdj.k
n / mid{id
0 1 2 3 4
1s
23 2p
3s 3p | 3d

4s | dp | 4d | 4f
5s 50 | 5d 5f 59

oz Zr|x
gl |lw(N |-

ikyh viotu fl)kr

tkyh d viotu fl)kr d vulkj fdlh ijek.k e
mifLFkr fdUgh nk byDVkuk d fy, pkjk dok.Ve B ;kvk
dk elu Teku ugh gk Idrk gA

bl f1)kr d ViMkj 1] nk byDVkuk dh vi/kdre riu
Dok.Ve B[;k, gh Beku gk 0drh g vFkr ,d d{kd e
mifLFkr byDVkuk dh vi/kdre B[ ;k doy nk gh gk Kdrh
gA gkbMktu e ,d byDVku gku d dkj.k ;g fl)kr bl
ij ykx ugh gkrk gA bl f1)kr db Bgk;rk T ijek.kvk
d byDVkfud fol;kI dh 0;k[;k dh &k gA
ijek.kvk d byDVifud fol;kl

ijek.kvk dh foftkiu dfikvk e byDVkuk d forj.k
ibyDVkfud foU;kl% d fu;e futu g &
(i) (n+¢)fuseltblfu;ed vulk byDVku RocFe

ml dfid ;k mid{id e ¢o’k djxk feld fy,

(n+¢) dk eku U;ure gkA ;fn fdUgh nk mid{kdk d
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(ii)

(i)

fy, (n+¢) dk eku Beku gk ¥l 3d ,0 4ph rk bl

fLFkfr e byDVku mI mid{kd e ¢o’k djxk feld

fy, n dk eku U;ure gk i€l 3d,0 4pe 1 igy

byDVku 3d e ¢o’k djxkAh

g.M dkfu;e bl fu;e d vulkj leku dfik d

d{kd rc rd ;fXer ugh gkr g] tc rd fd ¢k;d

d{kd e ,d&,d byDViu u pyk tk,A lelLr v;fler
byDVkuk dk pd.k Beku gkrk gA vAifjr rAk 1.kifjr
d{kd viu fudVorh d{kdk dn ryuk e vikd LFk;h
gkr gA

vkQck f1)kr ¢ bl fl)kr d vulkj byDVku

d{kdk e c<ri gb Atk d @e e ¢co’k djr g

(s<p<d<f) VFkkr byDVku igy Icl de Atk oky

d{kd e tkrk gA

byDViku d fof#lu d{idk e tu d e dk futu fp=

65 d Hjk le>k;k € Idrk g &

fp= 65
bl vikj 1j ijek.k e byDVkfud fol;kl dk De

futu cdkj gkxk&1s, 2s 2p, 3s, 3p, 4s, 3d, 4p, 58, ..........

dN 1jek.kvk d byDVkfud fol;kBk dk Bkj.kh 62 e

cnf’kr fd;k x;k gA

1-

egRoi.k fcln

MiYVu d ijek.k fDkr d vullj iR;d inkrk
NKVENKY d.kk I feydj cuk gkrk g] fEl 1jek.k
dgr gA ijek.k VioHKT;JLFk;h rFkk fo ] r mnklhu
gkr gA

Vielu d ijek.k eiMy d vullkj fele ijek.k ,d
fo] r /kukof’kr Bkl xkyk g] ftle /kuko’k Bekxh
=1 1 forfjr jgrk gA byDVku bl xky e txg&txg
K1 jgr gA

[51]

JnjOMm d ijek.k eiMy d vulkj ijek.k dk vigkdk'k
Hkx wnj I [kk[kyk gkrk g rFk 1jek.k dk /kuko’k
,d VR;r NKV LFku e] 1jek.k d diz 1j gh dfler
gkrk g rFik byDVku] ukftkd d pkjk vkj cn dfikvk
e ifj@ek djr jgr gA

ckj dh ifjdYiuk, &

i. byDVku ukftkd d pkjk vkj doy mUgh LFkk;h ,0
olkkdkj d{fkvk e ifj@ek djrk g fele mhdk
dk.fh; Box dk 1.k x.kt gkA

i. byDVku dk ukfkd d pkjk vij olikdkj di e
ifjdek dju d fy, vio’;d vfikdiz; cy]

ukfkd o byDVku d e/; yxu oky vid'k.k cy
I clir gkrk gA

iii. LFK;h d{kkvk e 1fj@ek djr le; byDVku db
At dk §; ugh gkrk gA byDVku Atk dk vo’ikk.k
;kmRltu rc gh djrk g tc og ,d d{ik |
nljh dft e 1de.k djA

gkoMktu d LiDVe e ckej J.kh dh LiDVeh j[K,]

LiDVe d n’; Hkx e gkri g tcfd ykbeu J.ki]

LiDVe d ijkexuh Hkx e rFik ik’pu] cdV o Q.M

J.k] LiDVe d vojDr Hkx e ik;h tkrh gA

ijek.k e byDVku dh fLkar] At dik; lox]

pd.k o ptcdh; {k= dh miflFfr e byDVku d

vitkfoU; kB dk 1.kr;k 0;0r dju d fy, vio’;d

Hkfrd B[;kvk dk Dok.Ve I[;k, dgr gA

Dok.Ve B[ ;k, pkj gkri g &

i. e[; Dok.Ve I[;k

i. dffh; dk.ki; Box Dok.Ve B[;k

iii. pecdh; Dok.Ve B[;k

iv. p@.k Dok.Ve B[ ;k

ikyh d viotu fl)kr d vulkj fdlh ijek.k e

mlfLFkr deg nk byDVkuk d fy, pkjk Dok.Ve

I[;kvk dk eku Deku ugh gk Bdrk gA

(n+|) d fu;e d vulky byDVku TogFe ml d{
;kmid{kd e co’k djxk feld fy, (n+1) dk e

U;ure gkA

g-.Mdfu;edvulk letu dfk d d{kd rc rd

;fXer ugh gkr g] tc rd fd ¢R;d d{kd e ,d&,d

byDVku u pyk tk,A



Bkj.ki 62 % fofflu ijek.kvk d byDVkfud wviHkfou; kil

1H 1s' 1]

2 He 1s? 1s

3 Li 1s%2s’ 1 S 25 QpD]j
4 Be 1s%2s° 1 S 25 2pD]j
5B 1s%25°2p’ 15 252p
6 C  1s%2s%2p? 1S 252p
7 N 1522522[)3 1S 252p i]i]
8 O 1s’2s%2p’ 1S 252p
9 F 15%25°2p° 15 252p
10 Ne 1822322[)6 1S 2S 2p i]]

11 Na 1s%2s%2p°3s’ 15l 232p SSSpD:D
12 Mg 1s%2s%2p°3s® 1S 252p 3S3p|:|:|:|
13 Al [15°25°2p°3s°3p’ 15l oMM op [ 3sspm:|:|
14 Si  1s%2s%2p®3s3p” 15 252p 353p
15 P 1s5°25°2p°3s’3p? 1S 232p 333p
16 S 1s”2s%2p°3s’3p’ 1M 232p 3ssp
17Cl  1s®2s"2p%3s°3p° 154 5 op EUA1Y 333p
18Ar 1st2s2pistap’ g [ o [ PV oo 5o AT
19 K 1s2s"2p%3s%3p%as’ o[ o M o FTTERAN] o M) o [V (T T 11 sl 4oL LT
20Ca 1s%2s%2p3s%ap%s” |yl o[ AT g0 5 TIN5 [T T 11 J4sbM, [T T

10- wkQck f1)kr d vulkj byDVku igy Icl de

At oty d{kd e thrk gA
VH;kBKFk ¢"u

oLrfu'B ¢'u

1- ajekk dkuVv fo]r vko’k dk eku gkrk gA
v KU ich  /kukRed
iy .keed it wur

2-

1jek.k d vkdkj dh dkfV gkri g &

[52]

v 10% elVj ich 10 envj

i 107 ehVj Ink 10 elVj

ijel.k d ukikd o byDVku d e/; cy dh ¢Nfr
gkrh g &

Vi cfrd'k.k

ich vkd'k.k

il cfrd.k ,o vkd'k.k nkuk rjg dh

int - mnkBhu



e[ Dok.Ve I[;k cnf’kr djri g &
Vi byDVku d p@.k dh fn’k

1/acl/z byDVku d Atk Lrj

il byDVku d vkdij

int byDVku d dk.k; Box

ijelk d fdigh nk byDViuk d fy, vi/idre Dok.Ve
I[;hvk db elu & Tew gk 1dr g&

v 1 ich 2
i3 nk 4

y2kUkjiRed ¢"u

1-

2-

MiYVu d ijek.k flD)kr d eiMy d vi/kj ij ijek.k
d nk x.k fyf[k;A

gkbMktu ijek.k d o.kde dh e[;&e[; JIf.k;k
fyf[k,A

3.

ikyh dk viotu f1)kr dk dFu dift,A

g.M dk fu;e fyf[k;A

futu dfkdk dk futu Atk Lrj I mPp Atk Lrj d
c<r Qe e (;ofLFkr dift,A

1s, 2s, 3s, 2p, 3d, 3p

fucl/kkked c¢'u

1-

[53]

ij d ijekkfDkr dk be>kr g, gkbMktu ijek.k
dh I dffk oh =T;k ,0 Atk dk ifjdyu difte;A

gkkatu ijek.k d o.kde dk Te>lb;A

Dok.Ve B[;k, D;k gkrh g\ Be>kb;A

1jek.kvk dh fofiklu d{kkvk e byDVkuk d forj.k d

fu;ek dk mnkgj.k Bfgr Li'V dift;A

14wk 2 4% 3 dch 4 dch 150 1

mUkjekyk |



vizk; & 7
/kukRed fdj.k
(Positive Rays)

lkukked fdj .k

Tu 1886 e xkYMLViu u viu foltu ufydk ¢;kx
e fN& ;Dr drM i1;Dr dju ij ;g ik;k fd driM d
i'N foltu ufydk d dkp ij cfrnilrt mié gkrh gA
fd dRM fdj.kk gk mRié ¢frnilrh I fké gA bu fdj.kk
dk /kukked ;k /ku fdj.k dgr gA

foltu ufydk e ,ukM rFik dFkM d e/; x1 d
ijek.k drkM fdj.kk 1 vdjku 1j vk;fur gk tkr gA
ftld Qylo:i ufydk e /kuk;u o byDVku ;Xe dk
fuek.k gkrk gA 1jek.kvk I fudy ; byDVku] dFiM
fdj.kk d BkFk ,ukM dh vkj xeu djr g tcfd /kuk;ul
fNfer dFkM d fNak 1 ikj fudy dj nljh vkj py tir
gA ; v uk dk 1€ gh AulRed fdj.k dgykrh gA fp=7-le
bl ¢nf’kr fd;k x;k gA

fkukked fdj.k d futufyf[kr x.k gkr g &
1 /ukRed fdj.k x0 d fku vk;uk I cuh gkrh gA
2- ; fdj.kfo]r ,o pEcdh; {k=k I fo{kfir icHkfor:

gkrh g rik fo{kfir gku dh fn’k dFkM fdj.k 1

foijhr rrk ryulRed de fofkfir gkrh gA

fp= 7-1

budk ox dFkM fdj.kk dh vi{lk cgr de gkrk gA

; fdj.k Ik j[k e xeu djrh gA

; ¢frniflr ;0 LQjniflr mRilu djrh gA

; QkvkxkfQd IyV dk cHikfor djrh gA

bu fdj.k d fy, e/m dk eku byDVku dh ryuk e

cgr de ckir gkrk gA fklu&kik x Bk e cgr de

chir /ku fdj.k d e/m dk eku Hh fHkUK& UK ckir

gkrk gA

8 /ukked fdj.k di ¢Nfr fo] r&pEcdh; rjx ¢Nfr
ugh gkrh gA

9-  Jfhukked fdj.k 1ryh ,Y;ehfu;e ifUk;k dk Hn dj

(kgj fudy tkrh gA

I elFkfud

Vkelu u fukked fdj.k d v/; ;u I irk yxk;k fd
¢Nfr e dN , 1 rRo i ik; thr g feud ijek.kvk d
&0; eku fHkUk& MUk gkr g yfdu Jklk; fud x.K byDVkuk
dh I[;k o Bjpuk Beku gkrh gA , 1 rRok d 1jek.k
leLRkfud dgykr gA nlj “iink e BelRkfud ,d gh rko
d o k&K Tjek.k gkr g feud fy, 1jek.k Qekd
(2) Leku o ijek.k Hkj (A) HUK&HKUK gkrk gA

Vielu u fusku xI fajek.k Hkj 20-2: d fy, &0;efu
LIDVExkQ Hjk nk viyx&vyx ijoy; QkVkxkQn IyV 1]
ckir fd;A fEll ;g fu'd'k fudkyk x;k fd fusku e nk
cdij d ijek.k g frudk ijek.k Hkj De’k 20 vkj 22 gA
bl ¢;kx e 1joy;k dh riork dk ekiu dj ;g Hh Kkr
fd;k fd 1jek.k Hkj 20 oky 1jek.k 90% rFik 1jek.k Hkj
22 oky 1jek.k 10% gA bu foftilk ijek.k Hkj oky ijek.kvk
dk jklk;fud fof/k Hjk vyx fd;k tkuk IHo ugh g

N e b
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D;kfd bud jklk;fud x.k Beku gkr gA dkykrj e ifj’k)
&0; eku LIDVKxkQ d Hjk ;g Hh 1rk yxk;k & pdk g fd
fusku e ,d rill gk RelFikfud %ijek.k tkkj 21% Hn gkrk gA
blh ¢dkj Dykjhu d nk BelFkfud %ijek.k Hkj 35
,0 3% (;Nfr e 31 d vuikr e ik; tr gA cR;d
lelFikfudk dk 1jek.k Hkj ,d 1.kd B[k gkrh gA
yfdu ¢Nfr e fdlh #h rio d lelFkfud ,d fo’k¥
vuikr e gkr g vrt , 1 rRok d 1jek.k Hkj ck;t ik e
ckir gkr gA €1 Dykjhu dk 1jek.k Hkj
(3><35)+(1>< 37)
(3+1) B
bl idkj BelFkfudk dn [k Fjk fHUkRed ijek.k
Hky dh folxfr nj gk xbA
Bkj.kh 47-1h e AN ce[k rRok d DelFkfudk dk
n’k;k x5k gA
Bkj.kh 71 % ce[k rRok d NelFkfud

355

lelFkud ijek.k &;eku | ckVku | U;Vku
Geld 2 | 1K™ G | 0

gkoMktu  H* 1 1 1 0
H 1 2 1 1

H 1 3 2

yiffk;e Li° 3 6 3 3
L° 3 7 3 4
viDlitu ,Oi* 8 16 8 8
01 8 17 9

Koliy 8 18 8 10

Dykjiu  .CI® 17 % 17 18
CF 17 37 17 20

;jfuse U™ 7] 235 R 143
QUIP 7] 238 7] 146

x-fdj.ke dh mRifUk

Tu 1895 e teu oKkfud jktu u X-fdj.k dh [KE
dhA migku viu ¢;kx e ¢f{kr fd;k fd mPp ox 1 Pkyu
okyh dFM fdj .k £c mPPk 1jek.k Hij oky /kkr 1 Vdjkrh
g rkvn’;] Wi rjx n/; (=1A°) o mPp Atk (E=

=10%V) dh fo] r pEcdh; rjx mRillk gkrh gA ftlg X-
fdj.k dgr gA jktu d uke 1j blg jktu fdj.k th dgr
gA jktu dh bl [kE 1j 1901 e Hikfrdh dk ukcy 1jLdkj
fnzk x;kA

x-fdj.kk dk mRiknu

X-fdj.kk d mRiknu d fy, dfyt ufydk mi;kx e
ykb trh gA ;9 ,d dBkj dkp dh xkykdkj cYcuek
ufydk gkrh g ftle yxHx 10° mmHg nkc j[k tkrk gA
bl ufydk e nk ufy;k yxh gkrh gA ,d uyh e VxLVu
dk fQykeV F yxk gkrk g bl fQykeV dk cvjh 1 tiMdj]
ble /ikjk cokfgr djr gA /kjk cokg 1 fQykeV xe gku
yxrk g rrk rkik;fud ctiko d dikj.k fQykeV I byDVku
mREfEr glu yxr gA mIfer byDVkuk dh B[ ;K fQykeV
d rki 1j fulkj djrh gA fQykeV d pkjk vkj ekfytMue
dk ,d cyu cgkrk g] fel fQykeV d Bkifk __.kked
fotko 1j j[k tkrk gA cyu C d dkj.k fQykeV 1
mRIfEr byDVku ,d fdj.k 1t d 1 e ifjofrr gk thr
gA bl fdj.k it dky{; ij vkifrr djoku I igy mPp
cR;kort okYVrk %20000 okYVh I Rofjr djkr gA fel |l
di fdj.k 1t mPPkox I y{; 1j Vdjkrk g vkj X-fdj.kk
dk mRiknu gkrk gA y{; d -1 e fQykeV d Bhd Ieu
rkc dk ,d (ykd gkrk g fthe mPPk i jek.k Hkj okyh /kkr
IVXLVu vFok exfy(Mueh dk VAMk yxk gkrk g bl VdM
1j g fdj.k i€ vkifrr gkdj X-fdj.k dk mRillk djrk
g] bl ¢fr&drkM Hh dgr gA ¢fr dFM dk xe gku 1
cpku d fy, ble BM ty dh /kkjk cokfgr dh tkr gA

STHBTHR

s

20,000 dlee
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dfyt ufydk I ckir X-fdj.k dh rhork fQykeV e
cokfigr /kjk d eku e of) dj c<k;h tkrh gA tcfd X-
fdj.kk dh Hnu {kerk ufydk d fhjk ij vkjkfir folkokrj
dk c<kdj] c<k;h tkrh gA

X-fdj.k nk ¢dkj dh gkrh g &

1. dBkj X- fdj.k ¥ bu X-fdj.k dh rjx n/; de

(10A 1 0.1A)] rHk tknu {kerk vikd gkrh gA
2- en X-fdj.kt bu fdj.k dh rjx n/; vikd (10A

I 100A) rHk Hnu {kerk de gkrh gA
x-fdj.kk d x.k ,0 mi;kx

X-fdj.k d 1e[k x.k fuEufyf[kr g&

1. X-fdj.{ cdk’k rjxk di rjg fo] r pecdh; ¢Nfr
dh gkrh gA
2- fuokr e X-fdj .k dk
108 m/sec gkrk gA
3- budh rjx né; i1A difvi] ¢di’k rjxk dh rjx ne;
dh ryuk e cgr de gkrh gA
4- fo’k'k ifjfLFkfr;k e X-fdj.K 0;frdj.k fooru] &o.k
cnf’kr djrh gA

5 X-fdj.k fo/kr ,0 pEcdh; {k=k
gA

6-  X-fdj.k vukof’kr gkrh g] yfdu fel x1 lek/;et e
I xtjri g mudk vk;fudj.k dj nri gA
X-fdj.k QkVkxkQh IyV dk cHikfor djrh gA

ox] ¢di’k rjxk d Beku 3 x

I ctikfor ugh gkrh

K db iryh pinj] ekl &mbkdk dk ; ikj dj &k
gA

9- MMkr dh ekVh pknj] gfi ;k dk ikj dju e vIeFk jgrh
gA

10- 1h0k (Pb), X-fdj.kk d fy, VPNk vo’ik'kd gA

X-fdj.kk d mijkx futu g &

1- °ky; fpfdRlk e © "Y; fpfdRlk d {i= e X-
fdj.k dk cgr mi;kx fd;k tkrk gA X-fdj.k
ekl &mlkdk dk ikj dj tkrh g yfdu vikd %uRo
okyh oLirvk igfi ;K ykgk] /krk bR;kfn dk ikj ugh
dj ikrh gA X-fdj.kk d bl x.k dk mi;kx e yr g,
X-fdj.k Hjk “kjhy d Harj VVh gb gih] /&l gb
Xky] 1Fkjh bR;kin dk 1rk yxk k tkrk gA QQMk d
X-ray JiM;kxkQ Hjk {k; jkx dh igpku dh &kt gA

2. fofdj.k fpfdRlk et X- fdj. Wik fofdj .k fpfdRIk
d {i= e jix funku fd;k thrk gA tc fd I jixi d

1V d vnj dh thudkjh X-fdj.k Fjk yuh gkrh g rk
jkx dk Baso, dk Aky fiyk dj] mIdk X-ray fy ;k
trk gA bl fLRfr e X-fdj.k BaSO, d Hkjh 1jek.k
cfj;e I foofrr gk tkrh gA 1V d fEI&FE] Hkx
e ;g InkFk igprk g] mu Hkxk dk QKVKXkQ IyV 1j
vk tkrk gA fEu Hkxk e ;g InkFk ugh 1gp ikrk g
mu Hkxk dk QkVkxkQ IyV 1j ugh vkrk gA bl
QVkxkQ dk v/; ;u dj MkDVj 1V e vik;h - dkoV
dh igpku djrk gA
3+ Gy e b g kxkyk e foftkiUk vio'k.k dk;k e
X-fdj .k dk mi;kx fd;k thrk gA bud Hjk fALVyk
dh T;kefr dk fu/kj .k v.kvk d 1%vu dk fu/kky .k
fd;k tkrk gA
4- 0;0lk; et xfdjkkdk 1;kx 0;00k;
vlyh&udy h igpku e fd,k thrk gA
5tk I e ' dLVe vilkdkjh X-fdj.k d Fkjk] *kjhj
e VFok cDIk e fNikdj yk;h x;h eY;oku oLirvi]
gffk;kjk dh tkp djr gA
nl; rjx
tkfrdh e ¢cdk’k dk 1jkoru] vioru] fooru] /ko.k
0;frdj.k bR;kfn cdi’k dh rjxi; ¢Nfr dk n’kr g
tefd ¢dk’k fo | r chiko] @IETVU ¢hkko] theu ¢hkko] jeu
ckko bR;kn ¢dk’k di d.ki; ¢Nfr dk n’kr gA
mi;Dr ck;kixd AvVukvk d vidkkj 1j ;g dgk &k
Idrkgfd gdk’k dh dkb fuf’pr ¢Nfr ugh gkrh gA dN
ck;kixd AVukvk e ;g rjx dh Hkkfr 0;0gk) djrk g rFkk
dN AVukvk e ;g d. K QVku d Hifr 0;00kj djrk gA
cd’k o bl ¢Nfr dk }r ¢Nfr dgr gA

Mh ckiyh vorkj . Kk
di’k d }r Lozi dk nf'Vxkpj djr g, M ckkyh

u &); d.k e rjx ¢cNfr db ifjdYiuk cLrr diA Mh

ckiyh d vulkj xfreku @0; d.kd Bk rjx 1Ec) gkrh

g] felg &0; rjx sk Mi&ckiy rjx dgr gA bu &0; rjxk

dh ¢Nfr ¢kf;drk fIkr ij vidkijr g vrrt blg ¢kf;d

rjx H dgr gA bu &0; rjxk e futu fo’k'krk, wk;h

tirh g &

1- ; rjx cR;d xfriiy d.k I 1Ec) gkrh gA

2- &; rpxjryx legd -1 e legox I Ipfjr girh gA

3 &0; rpxkdhrjx n/;] d.kd Hox d 0;R@ekutkrh
gkrh gA

4 &0; ryxk dk dyk ox] ¢cdi’k
gA

dii=e

ox I Hh vikd gkrk
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&0; rjx| fuokr e Hh xeu djrh gA

&0; rjxk dh ¢Nfr fo] r pEcdh; rjxk dh rjg ugh
gkrh gA

Mh ckiyh rjx n/; d 1= dh x.kuk futu ¢dkj dh

thrh g &

vibUIViu d &0;elu&Atk 1Eck d vulkj

E = mc? (1)
rik eD1 Iykd d DokVe fu;ekullkj Qkviu di At
E = hv ..(2)

vri lehdj.k il o 12k 1

c
mc? = hv vikofr V:X

:h§ ok c-cdik ok ox rAik cdi’k dh rjx n/; gA

ok X=L
mc
ae
" ...(3)
th fd M ckkyh rjx n/; dk vi'B 1= gA
lefdj.k 43k 1
kocl
p

Li'V g fd Hkjh d.kk d fy, pdk elu vikd giu d
dkj.k mul Icfhr Mh ckkyh rjx n/; x dk eku VR;Yi
gkrk gA ;ob dkj.k g fd Hkjh d.k e rjxi; oNfr
nf'Vxkpj ugh gkrh gA blh cdkj I{e d.k d fy, pdk
eku VR; Y1 gku d dkj.k mul Rcffkr Mh ckiyh rjx dk
eku cfk.ki; gkxkA ;oh dkj.k g fd I{e d.kk e rjxh;
cNfr nf'Vxkpj gkrh gA

Motlu tej ¢;kx iMi&ckkyh ifjdYiuk dk
ch;kixd BR;kiub © Mh&ckkyh ifjdYiuk dk ck;kixd
IR;kiu dju d fy, Motlu rFk tej uked nk oKkfudk
u fALVy ij en byDVkuk d fooru dk v/;;u fd;kA
Mohlu tej ¢;kx dh ck;kixd 0;oLFkk futu fp= 73 e
n’k;h x;h g &

bl midj.k d e[; r‘ Hkx gkr g &

1- byDVku xu (F)*% fud mRltu fof/k kK
byDVku xu | bfPNr Atk d byDVkuk dk ckjhd
fdj.k 1t d -1 e ¢hlr fd;k thrk gA

fp= 7-3
2- fufdy f@LVy (C)! byDVku xu I 1kir byDVku
it dk fufdy f@LVy 1j vkifrr djok;k trk gA
fufdy f@LVy] vkifrr byDVku it dk foofrr djrk
gA
3+ vk;uu d{k (D)! fufdy f@LVy 1 foofrr byDVku
it dk Hfpr dju dfy, vk;uu d{k die e fy;k
thrk gA ;g vk;uu dik fufdy f@LVy d Bkifk
foftku dk.k 1j foofrr byDVku dh riork dk ekiu
djrk gA
ck;kixd fooj.k ,o0 BR;kiu ' fufdy f@LVy]
byDVku it d fy, ,d f=fofe; xfVx dh Hkfr 0;ogkj
djrk gA Mot lu&tej u byDVku riorki, fooru dk.k ¢
0 Rojd folko v d fHlu&ftkiu ekuk d fy, ¢fk.k fy;
ftudk xkQn; fp=.k fp= 74 e ¢nf’kr gA

fp= 7-4
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mDr ¢fk.kk 1 ;g fu'd fudyk fd 50° fooru dk.k

rFk 54 okYV Rojd forko i 1-v 0@ e rh{.kre mHkj ckir

grk gA pfd bl ¢;kx e byDVku dk fooru gkrk g vrt

-9 byDVku dh rjxi; ¢Nfr dk n’krk gA bl fLFkr e
byDVku di Mh ckxyh rjx n/; dk eku

=1221 1 674 ckir gkrk gA

NY
1ut cx d fu;ekullkj fooru dh “kr 1
D sin ¢=nA
tok D, fOLVy thyd d nk yxkrkj 1jek.kvk d e;
dh njh g ifudy f@LVy d fy, D =2.15A% rFk cFe
difV d fooru d fy, n=1yu ij

2=2.15sin50°

ik A=1.65A
mi ;Dr nkuk fof/k;k 1 A dk eku yxHx Beku ckir
gkrk g k fd Mh ckxyh f)kr dh if'V djrk gA

ckj dfkd
Mh ckxyh d vullkj ijek k e byDVku dh d.k;

¢Nfr d Lifk mle rjxh; ¢Nfr Hi BEC) gkrh gA v
byDVku ukftkd d pkjk vkj rjx leg e vexkeh rxk dk
fuek.k djr g, olikdkj d{fkvk e ifj@e.k djr gA bu
olkkdkj dftkvk d doy o gh eku IHo gir g feudh
d{ikvk dh dy yckb Lifjfk byDVku dh rjx n/; dh ik
x.ktgrhg) fEl 1 fd ,d ik d{k pd 1’ pkr rjx Belu
dyk e gkA

VFHkr Mh ckxyh d vulkj LFkk;h d{kkvk d fy, &

2nr, =m. gk v : LFk;h noh diflk olh =T;k g rFi
n,d Au i.d gA

ix /s A=t
Mi&ckxyh rjx n/; A= oy |

2nr, =

k

eku gA

h
komvr=—
21

;g ckj d{ik d fy, vitk'V ¢frc/k gA €k bl ckr dk
0;0r djrk g fd byDVku] ijek.k d vnj ukitkd d pkjk

fp= 75

vkj migh d{kkvk e ifjde.k djrk g feud fy, byDVku
dk dk.kh; Box dk 1.k x.kt gkA ;g ckj dk Dokve
cfrcék ki dgykrk gA mi;Dr 1 Li'V g fd cFe d{k
(n=1) e ,d rjx] f}rh; d{k (n=2) e nk rFik noh d{k e
n rjx curh gA fp= 75 e 1jek.k d dfi; byDVkuk dh
rixk dk fp=.k n’k;k x;k gA

egR0| .k fcln

fkukRed fdj.k xI d /ku vk;uk I cuh gkrh gA
KukRed fdj .k d fy, e/m dk eku byDVku dh ryuk
e cgr de cklr gkrk gA

3- lelRkfud ,d gh rRo d o fHUK&HUIK 1jek.k gkr g
ftud fy, 1jek.k @ekd (2) leku o ijek.k Hkj (A)
fHUK&FHUUK gkirk gA

4- mPp ox 1 Pkyu okyh dFkM fdj.k €c mPPk ijek.k
Hkkj oky /kr B Vdjkrh g rk vn’;] vYi rjx n/;
o mPp Atk dh fo] r pEcdh; rjx mRillk gkrh gA
ftlg X-fdj.k dgr gA

5 x-fdj.k nk cdkj dh gkrh g & 414 dBkj X-fdj.k 12k
en X-fdj.k

6- Mnckxyh d vulkj ijek.k e byDVku dh d.k;
cNfr d Ikrk mle rjxh; ¢Nfr Wi BEC) ghrh gA
byDVku ukftkd d pkjk vkj rjx leg e vexkel
rjxk dk fuek.k djr g, olikdkj d{kkvk e ifj@e.k
djr gA bu olkdkj d{kkvk d doy o gh eku BHo
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gkr g feudh dfikvk di dy yekb ki byDViu

5 X-fdj.kk d mRiknu d fy, dke e ykr g &

dh rjx n/; dh ik x.k€girh g fERD fd ,d 1.k ive dfyt ufydk  ict jcj ufydk

d{k p@ 1’pkr rjx leku dyk e gkA
VH;kBKFK ¢'u
oLrfu'B ¢'u
1+ fu fdj.kk dh [kt dh &
Ivh XKYMLVhu gk dch VkeBu Hjk
il dyht Hjk ink U;Vu ik
2- fu fdj.k dk ox gkrk g &
v ¢cdi’k d ox T T;knk
ich cdk’k d ox I de
it ¢cdi’k d ox d cjkcj
ik wvur
3-  lelFkfud ukitkd o ukftkd gkr g feud fy, &
vi Z o A leku gkr g
ct z lelu 0 Avyx&vyx
I z vyx&vyx o A lelu
It Z 0 A nkuk vyx&vyx
4- Dykjhu d DelFkfudk dk vuikr gkrk g &
Vb 14 ch 23
iy 31 Inh 34

= e oz ==

Wl pinh dh ufydk né ric dh ufydk
y7kUkijed 1’u
Kku fdj.kk d dkb nk x.k fyf[k,A
lelFikfud ukitkdk dh IfjHkK'ik nhfe, A
x-fdjIk d cdij fyf[i,A
x-fdjlk d miskx ij cdik Mdy,A
&0; rjxk dh }r ¢Nfr mnkgj.k ndj Te>kb;A
205 rjxk dh nk forkirk, fyf[k,A

fuc/ikked ¢’u

1- fukRed fdj.k D;k gkrh g\ budh 05 iflk ,0 X.k/kek

1j cdk’k Mkfy ;A

X-fdj.k d mRiknu 1j cdk’k Mkyr g, bud x.I/kek

dk fyf[k,A

3+ x-Afdj.k dk mi;kx fdu&fdu {k=k e fd;k tkrk g\
foLrkjiod fyf[k,A

4- Miolu tej ¢;kx Fgk Mh ckxyh volg .k dk ¢k;kixd
IR;kiu dift,A

5 ckj&d{kk d cfrcl/k foLrkjiod le>kb;A vio’;d
fp= nhft,A

N

mUkjekyk + 1 4k 2 4ch 3 Ych 4 414 154 v
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v/ik; & 8
JIM; k/kferk
(Radioactivity)

1T JHKK"kk

jiM;kiferk oh [ke Bu 1896 e YkIilh oKkfud
gujh cdjy u dh FiA ckn e fi;j D;jh ,0 ejh D;jh u
fiplyM v;Ld I jiM;e rRo e Hh jiM;kikferk ik; thu
dh [kt dj ;g fu'd’% fudkyk fd Hkjh reok iz=82 1
mPp 1jek.k Pekdr d ijek.kvk d ukftkdk e ;g fof’k'V
X.k 1k;k thrk g fd o Lort gh vn’; fdj .k ifofdj .k ok
mRIfEr dj uohu ukftkdk dk fuek.k djr gA

Hkkjh ukfkdk d Lort gh bl cdkj vn’; fdj.k
ifofdj .kt d mREfEr gkr jgu dh 1fj%Vuk dk jiM; kekferk
dgr g rFik , 0 inkFk jtM;k/keh InkFk dgykr gA bu
JiM;kkeh inkrk e 1 Lor fudyu okyh fdj.k dk jiM; keken
fofdj.k dgr gA

JiM;kkferk di ¢f@;k ,d ukftkdh; ¢fd;k gkrh g
fel 1j Hkfrd ,o jkbk;fud ifjoru dk dkb vIj ugh
gkrk gA ;g ,d ;knfPNd ifj%vuk gkrt g el ij
ckf;drk d fu;ek dk tkyu gkrk gA

,YOK chvk ,o0 xkek fdj.kk d x.k ,0
foHkn

oKkfud jnjQkM u jiM;kkeh TnkFkk B mRIfEr gku
oky fofdj.k dk fo] r ,0 pEcdh; {k=e v/;;u dj irk
yxk;k fd jiM;kkeh fofdj.k riu cdkj d gkr gA mlgku
JiM;khkeh inkFk dk Ih0 dh ekVh nhokjk oky ckDl e j[k
rik ckDl e cu ,d ckjid fNa 1 fudyu okyh fofdj.kk
dk nk lyVk d e/; fLFkj fo]r {k= 1 xtkj dj ;g ¢f{kr
fd;kfd ,d fofdj.k _ .k IyV dh vkj rRk nljh fofdj.k
fu tyV dh vij rR& riljh fofdj.k feuk fo{kfir g, Bhéh
fudy tkrh gA lfp= 8-1%

[ 60 ]

bl ¢fk.k 1 jnjQM u fu'd' fudkyk fd 1gyh cdkj
dh fdj.k /kukof*kr g] blg ,YQk fdj.k (c-rays) dgk ;K
nljh ¢dkj dh fdj.k _ .Kof’kr g] felg chVk fdj.k (B-
rays) dgk x;k tcfd ril jh ¢cdkj dh fdj.k €k fd fo] r
{k=1 chikfor g, fcuk Ik fudy x;h] vFkr bu fdj.kk
ij dkb vko’k ugh gA bu fdj.k dk y-fdj.k dgk x;kA

pEtcdh; {k= dh miflFkfr e o&fdj.k ck;h Vkj]
B&fdj.k nk;h vkj rFik v&fdj.k fcuk fofkfir g, fudy
thrh gA

fp= 81



fp= 8-2
fo]r ,o ptcdh; {k= ke ;0 cHiko Hk ifjyf{kr fd ;k
X;kfd o&fdj.K p&fdj.k dh vi{kk de fo{kfir gkrh gA

fell ;g fu'd¥ fudyrk g fd o&d.k p&d.k dh ryuk
e Hkjh gkr gA

a&d. bk d x.k

1-  a&d.k /kukof’kr d.k gkr gA bu ij +2e vko’k gkrk
g rik bldh Djpuk ghfy;e ukftkd 12 IkVku] 2
U; Vkut d Befu gku d dkj.k bl He* 1 0;0r djr
gA

2-  a&d.k dk &0;eku] He- ukfkd d &0;eku d cjkcj
6.67 x 1077 fd-xk gkrk gA

3+ o&d.K fo]r {k= ,o0 pEcdh; {k= nkuk e fo{kfir
gkr gA

4- bu d.k dk ox] ¢cdi’k d ox dk 1@100 Hkx I de
gkrk gA

5 o&d.lk dhtnu {kerk] p&d.k o y&fdj.k dh ryuk
e VY1 gkrh gA

6- o&d.k xI ek/;e e ¢co’k dj mlg vk;fur dj nrf
gA budh vk;uu {kerk p&d.k o y&fdj.kk dh ryuk
e vi/kdre gkrh gA

7- a&d.k QkVkxkQh IyV dk cHikfor dj nr g rFk
fdh inkk 1 Vdjku ij A'ek mRilu djr gA

8- o&d.k ftd 1YQKbM in ij cfrniflr mRilu djr
gA

9-  a&d.k dk 0.kde fofoDr j[k;

p&d.k d x.k
1- fdj.k nk cdkj d d.k dk 1€ gkrh g&
() B~ &d.kt ;g _ .kkof’kr byDVku gkrk gA ftld
ij vko’k -le 0 &0;eku 9.1 x 10 kg gkrk gA
(i) p"&d.k 4 ;g /kukof’kr byDVku {ikEVku gkrk
gA ftl Ij vk k+le 0 ®0;eku 9.1 x 10 fd-
xk- gkrk gA
2- p&d.l] fo]r {i= ,0 pEcdh; {k= nkuk e fofkfir
gkr gA
3- bu d.kk dk ox] ¢dk’k d ox 1jkI 0.01c I 0.99c
d e/; gkrk gA
4- p&d.k dh Hnu {kerk] a&d.k dh Hknu {kerk 1 100
xuk vikd gkrh g] yfdu v&fdj.k dh Hnu {kerk dk
1@1000k Hkx gkrh gA
5 p&d.k xIk e ¢o’k dj vk;undj.k ctkko n’kkr gA
budh vi; uldj .k {kerk] a&d.k dh ryuk e 1@1000k
rrk v&fdj.k dh ryuk e 100 xuk vi/kd gkrh gA
6-  B&d.k QkVkxkQh IyV dk cHikfor djr g rFik fd Ih
inkfk 1 Vdjku ij A'ek mRilu djr gA
7- p&d.k ftd IYQOM in ij cfrniflr mRilu djr
gA
8- p&d.k dk o.kde Irr gkrk gA

y&fdj .k d x.k

1. y&fdj.kfo]r {k= ,0 pEcdh; {i= nkuk 1 cHkfor
ugh gkr gA
v&fdj.k fuokr e ¢dk’k d ox ¢ I xeu djrh gA

v&fdj.k dh vk;uu {kerk] o&d.k ,0 p&d.k dh
ryuk e vYi gkrh gA

4- y&fdj.k dh tknu {kerk] o&d.kk
ryuk e mPp gkrh gA
y&fdj.k QkVkxkQh IyV dk chkfor djrh gA
v&fdj.k fed 1YQkOM in 1j cfrnhflr mRilu djrh
gA

7-  vy&fdj.k dk 0.kde jf[ky&fofoDr gkrk gA

0.kde gkrk gA

,0 p&d.k di
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vofk; d fu;e
JM; ket ijek kvk d ukakdk d Lor! fo%Vu dhb

IfjAvuk dk jiM; vo{ ; 5k jiM; ke fokVu dgr

gA JiM;kker vofk; dh nj] jiM;kikeh InkFk dh 1@ rk

dgykrh gA jiM;kkeh fokVu ,d ;knfPNd 1fjAVuk g

rik bldh nj dk fd I Hkh Hkfrd wFkok jIk;fud fof/k

Hak ngfor ugh fd;k € Idrk gA jnjQM ,0 BkMh u

JiM;khen vofk; dk v/,,u dj futufyf[kr fu;e cfrikinr

fd; &

1 jiM;kkeh 1jek.kvk d ukitkd Lort fo%fVr gkr jor
g rfk mud ukftkdk 1 o&d.k p&d.k o v&fdj.k
Lors mRIftr gkrh gA

2- JiM;khker vofk; ;knfPNd gkrk gA

3 jﬂ\/l,k/k eh ukftkdk d vo{k hnj kakr ¢fr 1d.M
fokfVr ukftkdk dh B[ ;K mll { Fk e mifLFkr
viokVr jiM;kken ukifkdk d I[ k d Lekuikrt
gkrh gA
;fn fdl {k k JM;kkeh inkFk e mifLFr 1jek.kvk

lukftkdkh db B[ ;k N gk rFik dt Te; e fo%fVr 1jek.kvk
fukfdkdiky dh B[ ;kdN gk r jankl\/l& Tvh d fu; eku Bkj
ukftkdk d fo%Vu dh nj &
_ANON
dt
Tk d—N:—kN
dt

tok _ .lked fplg fokVu dk n’kkrk g rik » ,d
Lekuikrt fu;rkd g fel {k;kd dgr gA mi;Dr fu;e
dk futu cdkj Hh fy [k € Idrk g &

N=N,e™t tgkN,, t=0 le; ickjEtk et
ukftkdk ki jek.kvie dn B[k gA

1j viokiVr

-fn tzérkjankM 1iMh d mizDr fuse |

VRkr {k;kd dk eku Te; d ml eku dk 0;R@e gkrk

g ftle Inkr] foVu Hjk viu ckjftkd ek=k (N,) dk %

;k 38.6%0k Hkx jg tk,A

JiM;kkeh inkrk d fy, foXfVr ukitkdk dh B[k o

le; de/; 0@ pjHrkdh ¢kir gkrk g tcfd logN o't

d e/ o ,d ljy j[k ckir gkrh gA 1jy j[k dh
rk {k;kd d eku dk ’kkrh gA

fp= 83

V) Vk;

JiM; ke vofk; (;f@ I jiM;kkeh inkF d vioXiVr
1jek.kvk fukftkdk: dh B[k yxkrky AVt jgri gA og
le;Wrjky fEld virxr fdIh jiM;kkeh inkFk dh ek=k
JiM;kkeh fo%kvu d QyLo:zi AvVdj viu ckjfttkd eku
dh vi/kh jg tkrh g] ml jiM;kken InkFk dh v) vk;
doykri gA bl T 1 0;Dr djr gA

IfjHCku DK t=Tiv) vk;h 1 i1 viokfVr ukftkdk
dh B[k dk elu] ckjfkd Be; 1j vioXfVr ukfkdk dh
I[;kd vik gkrk gA vri jnjOM IiMh fu;e e t=T

ij N:%j[ku ij

mzNoe‘”
2
;K e'”:% 3k XT=log, 2
. 7o2303l0g,2_ 0693
? PN PN
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ekl; vk;

JiM;kkeh vofk; ,d ;knfPNd %AVuk gA fdlh Hi
JiM;kkeh ukikd d {k; Hfo%vui dk le; *K; 1 ydj
vulr rd dN Ha gk Idrk gA vt BHG ukftkdk di vk;
d vklr dk jiM;kkeh inkrk dh el/; vk; vFok vklr
vk; dgr gAbl« 1 ¢nf’kr djr gA jiM;k/keh InkFk dh
vklr vk; bt {kckd i b d 0;R@e d cjkej gkrh g]
VFkr

1
=

PN

V) Vvk; ,0 el/; vk; e lclk
JM;kkeh InkFk dh v) vk; d 1= 1

T= 0.693
PN

rik ek/; wvk;
1

=

PN
vri mijior nkuk B=k I
T=0.693% 1
thfd v) vk; ,0 el/; vk; e vi'B Bc/k gA

JiM;kkeh InkFk d - mi;kx
JiM;Khkeh InkFlk d e[ ; mizkx futu g &

1- vk;dky Kku dju e+ jiM;khferk dk mi;kx
thol’e] iFoh dh vk;] ,frokfld dky[k.M dh oLirvk

d le; dh tludkjh ckir dju d fy, fd;k thrk gA
bl fof/k dk dkcu MfVx fof/k dgr gA

2- oKkfud vul/kkuk e ¥ fofflu oKkfud wu l /kkuk
e jiM;kken inkrk dk mi;kx fd;k krk gA

3 fpfdRlk {k= e | coe dlj fpfdRlk €] P2 [iu
dh clekjh €] 15 FikbjkoM d mipkj €] Na jOr
dif*kdkvk d mipkj eA

4 Nfk {k=
5 HkxHk foKku e
1jkrRo kL= e

di=1

»

egRoi.k fcln

1 Hkjh ukkdk d Lort gh vn”; fdj.k ifofdj .k d
mRfEr gkr jgu dh ifj&AVuk dk jiM;kiferk dgr
g rRk , 0 Enkrk jiM;kkeh inkFk dgykr gA bu
JiM;kken inkFk e | Lort fudyu okyh fdj.k dk
JiM;k/keh fofdj.k dgr gA
JiM; kkeh fokvu ,d ;kanNd 1fjAVuk gA
JiM; ke ukitkdk d vo{k; dh nj ml { inkfk e
mifLFkr vio*fVr jfM;kkeh ukfkdk dh I[;k d
Lekuikrh gkrh gA

4- og le;Wrjky feld virxr fd I jiM; ke TnkFk
dh ek=k jtM;k/keh fo%kvu d QyLo 1 Avdj viu
ngfEde eku dh vid jg tkrh gl mb jiM;H/ke
InkFk dh v) vk; dgykrh gA

5- ij;k/keh ukftkdk dh vk; d vklr dk jiM;k/keh
InkFk dh ek/; vk; vFok vklr vk; dgr gA

VH;kBKFk ¢"u
oLrfu'B c"u
1- jiM;kiferk ak;h thrh g &
ivh IHh ukfkdk e dch gYd ukftkdk e

it Hkgh ukkdk @ dnk mi;Droe 1 dikb ugh
JiM; ke %Vuk g &

IVt ukftkdh; Ich 1jekf.od

il vk.kfod int mi;Dr e 1 dkb ugh
3+ Xfdj.kgkrig &

Ve kkof*kr ick  fukof*kr

% mnkBhu Int mi;Dr e 1 dkb ugh

4- v&fdj .k dh Hnu {kerk gkrh g &
Vi o rFk g dh ryuk e vikd
ich o rFk p rik dh ryuk e de
it o 1 Vikd o g 1 de
int ol deopl vikd
5 jiM;kkeh inkFk dk mi;kx gkrk g&
Vi vk; vdu e ich fpfdrlk e
iy Nfk e int mi;Dr IHh e
yAUkjiRed i’u
1. fo]r {k=e jiM;k/ken fofdj .k d 0;ogkj dk fyf[k,A
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2
3.
4-
5

v&fdj.kk d nk x.k fyf[k,A

v) vik; fdl dgr g\

ek/; vk; dk ifjikflr dift;A
JM;Khkeh inkFkk d nk mi ;kx fyf[k,A

fucU/kkRed c; u

1-

2-

YOK chVk ,0 xkek fdj.kk d X.kke fyf[k,A
jﬂ\/l k/keh vo{k D;k g\ jiM;k/keh vofk; d jnjQkM
IMh fu;e dk 0;Rilu dift, A
V) Vk; ,o0 el/; vk; dk ifjtkkfkr djr g, mud
e/; bc/k LRkfir dift,A

mUkjekyk + 1 %0% 2 ivk 3 4ch 4 bvh I5% n
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bdkb & v

v/ik; &9

INFk d pEcdh;

Xk

(Magnetic Property of Matter)

EEHKK kK,
0g iInkrk tk Lor=rkiod yVdku 1j Ino ,d gh

fkk imUkj&nf{k.kk e fLFkj ok tkrk g rFkk ykg;Dr oLirvk

dk viuh vij vkdfkr djrk g] ptcd dgykrk gA pEcd
nk cdkj d gkr g &

1- ciNfrd peed t ckNfrd pecd ¢Nfr e ik; thr
g] eXuVkoV b B dk mnkgj.k gA bu pEcdk dk vkdkj
fuf’pr ugh gku d BkFk& BkFk budk pEcdRo vYi
gku d dkj.k budk oKkfud dk;k e mi;kx Ihfer
gkrk gA

2- Ni=e ptcd | Nf=e pkcdk dk Nf=e <x 1 biPNr
vidkj o 1;kir ptcdRo d B¥Fk cuk;k tkrk gA
budk ck;kixd ,o0 oKkfud mi;kx foftku {k=k e
fd;k thrk gA Nf=e ptcdk d fuek.k e ykg] bLikr]
fufdy bR;kin dk mi;kx fd;k thrk gA
pEcdk d dN ce[k x.k fufu g &

- pkcd yikg;Dr oLrvk dk viuh vkj vkdfkr djrk gA

2-  pkcd d nk fko gkr gA Lor=rkiod pEtcd yVdiu
1j € fhjk mUkj fn*k dh wkj gkrk g mB mUkjh fko
rFkk gk fhjk nf{k.k fn”k dh vkj gkrk g mB nf{k.k

ko dgr gA
pEcd d nkuk /kok dh ¢ccyrk Beku gkrh gA
ptcd d nkuk /kok dk vyx&vyx ugh fd;k tk
Idrk gA

5 pEtcd d fotkrh; /kok e vkd'k.k rFk BEkrh; /kok
e ¢frd'.k 1k;k tkrk gA

6- pEcdh; cy j[kk, cn o@ d :-i e gkrh gA ptcd

d ckgj budh fn’kk rFk pkcd d vnj budh fn’kk

N — sgkri gA
pEcdh; {k=

fdlh ptcd d pkjk vkj dk og {k= ftle fdlh
pEcdh; Bb 1j cy&vkk.k vkjkfir gkrk g] rFkk pEcdh;
b fofkfir gk thrh g pEcdh; {k= dgytkrk gA ptcdh;
{k: e fdIh Hh {=Qy 1 xtju okyh cy j[kvk dn I[;k

dk pEcdh; fyDl Hgh dgr gA rHk ptcdh; {k= e
,did yEcor {=Qy e I xtju oky ptcdh; TyDI dk
pEcdh; cj.k (B) dgr gA ptcdh; fyDl ,o0 pEcdh;
gj.kequu Ick girkg ¢ =B.A

tok ATyDI 1 Icfir {=Qy gA

ptcdh; fyDl dh bdkb ocj gkrh gA tcfd pEcdh;
¢j.k dn bdkb ocj@eiVj? gkrh gA bl pEcdh; yDI
gkuko Hh dgr gA
pEcdh; TkjxE; rk

pEcdh; kjxE; r] pEcdh; inkFk dk vHkyk{kf kd
x.k gkrh gA fEl Dhek rd pecdh; cy j[k, fdlhele;e
e ¢o’kdj Idrigog ml el/;e dn TkjxE; rk dgyk rh
gA pEcdh; wkjxE;rk dk ek=d ocj c¢fr ,Eih;j eiVj
gkrk gA fHlu&fikiu inkrkk d fy, bidk eku fHklu&ftku
gkrk gA

ek/;e dh ptcdh; akpxE;rk (u) ,0 fuokr dh
pEcdh; TkXE;rk (p,) dk vuikr] vkif{kd 1kjxE;rk
(u,) dgykrk gA

ur:_
gok d fy, vkif{kd i jXE rk dk eku bdkb gkrk gA
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ptcdu {k= ipkcdh; {k= dh riorkiq

pEcdu {k=] fuokr e mRilu pEcdh ¢j.k B, dkog
Hkx g €tk doy okLrfod ck&a /Mkjkvk d dkj.k gkrk gA
bl H10;Dr djr gA ;g Ifn’k Jki*k ghrh g fEldh fn’k
pEcdh; ¢j.k dh fn’kk gkrh gA fuokr e pEcdh; ¢j.k(B,)
rrk fuokr dh pEcdh; 1kjxE; rk dk vuikr pEcdu {§=
dh riork H dgykrh gA

H=20
Ho
fdlh vi; el/;e d fy, ptcdu {k= dh rhork dk
eku
=2
u
pEcdh; {i= d rk di bdkb ,Eih;j cfr envj
gkrh gA
pecdh; vikk.k M

fdlIh ptcd d fy, ptcdh; vi%k.k dk eku midh
yEckb Inkuk /kok d e/; njhit rFik /ko ceyrk d X.kuQy
d cjkcj gkrk gA bl dk ek=d ,Eih;J eiVj® gkrk gA
ptcdu rhork I

ptcdh; {k= e ,dkd vk;ru d ptcdh; vkX.k dk
ptcdu riork dgr gA

\Y
;0 Mn’k g’k gkrh g fEldk ek=d
ehvj gkrk gA
pEcdh; coflk tlonu’kyrkt (x 3k K
fdlh inkFk e pEcdu rhork I rFk pEcd {i=d

riork H d vuikr dk pEcdr; coflk ;k pEcdh
lonu’liyrk dgr gA

LEIN; ) cfr

|
H

;g foekghu Hkfrd jki*k gkrh g rF&k inkFk di gNfr
1j futkj djrh gA bl dk efu /kukRed vFiok __.KRed dN
Ho gk Bdrk gA pEcdh; coflk thonu’kiyrit inkk dk
fdlh pEcdh; {k= Hjk pEcfdr fd; tku dk ekiu gkrk
gA fudfHiu bakb;k e pEcdh; coflk dk fubu ¢dkj |
Hb 0;0r fd;k tkrk g &

X:

(a) Vk;ru pkcdh; coflk szﬁzx
o

p

(b) &0;eku VFkok fof’k'V pEcdh; coflk (7m)=

tok p InkFk dk %uko gA

(c) Xke v.k lekyji pEcdh; coflk (X ) =% X My,
tgk M, xke v.Hkj
gok d fy, pEcdu coflk dk eku "k; gkrk gA
pEcdh; ikxE;rk ,o0 fo]rikyrk e HBck
ge thur g fd fuokr d fy, pEcdh; TkjxE;rk

no=4n x 107 ;Vu@, i ; j?

rk L =9x10° J; Vu&ehVj2@dyke?

TE,
skfo rityrk o =m dyke*@l; VugelVy’
vt p=p,(1+7%) /A,fEid;j)g(ZM/zZ

= ox 1016 levj@ i d. M2

_ 1
T i3x10° efVj@ I d.Mt°

1

K Uofozc_z
tok ¢ ¢di’k dk fuokr e ox dk eku gA elVj@1d.M

pEcdh; coftk #Honu’khy ki rFkk
pecdh; akjxE;rk d e/; Mk

tc fd Ih ykg pEcdh; inkFk dk cka pecdh; {k=e
JIk tkrk g rk ck& {k= d cHiko e inkFk ,d pEcd dh
Hkfr dk; djrk gA bl fLFfr e pEcdh; {k= dk dy eku
d Beluikrh gkrk gA vrt

By, i1+ M)
:HO(H+XH)

=p, (1+x)H

~M=yH
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yde B= |,J,|:|
ryuk dju ij ;,L:po(l+x)
;k i :ur:1+x

Ho

th fd vi'B BEc/k gA

InkFkk dk oxhdj .k

mifLRr vko’kk ibyDVku] ¢kVkut d
d ijek.kvi] v.kvk e bu vko’kk di B[ ;k

InkFkk e ptcdRo dk ey dkj.k mud 1jek.kvk e
xfr gA foffu EnkFik
,0 mudh

0;0LFkk e fHurk d dkj.k mud pEcdh; x.k e fiklurk

ik;h

mlg r

thrh gA
QjkM u foftklu inkFkk dk pEcdh; {k=e v/; ;u dj
riu Hixk e oxiNr fd;k &
i1h cfrpEcdh; 1nkF
2% vupEcdn; 1nkFk
I3t ykgpEcdh; |nka
cfrptedh; inkFk ¢, 1 inkFk ftlg peedh; {k=
e jlktuij {i= dfou r in’kk e vR; Y1 pEcdRo
mRilu gk tkrk g] ¢fr pEcdh; inkFk dgykr gA Bi,
Cu, Hg, Pb, Ag, Au, He ¢frpEcdh; inkFk d mnikgj .k
gA bu inkFik d fy, pEcdh; coflk dk eku kkRed
,0 VYi gkrk gA rFk pEcdh; coflk] pEcdu {k=
rhork 1j futkj ugh djrh gA vleku pEcdh; {k-

JIk thu 1j ; rho {k= 1 de riork oky {k= dh vkj
xeu djr gA

vupEcdh; nkrk b, 1 ankFk feul pEedh; {k=
e jlktij {k= fn’k e VY1 pEcdRo mRilu gk
thrk g vupEcdh InkFk dgykr gA Na, Mn, Pt,
CuCl, vuptcdh; inkFk d mnkgj.k gA bu InkFk

d fy pEcdh; coflk dk eku vYi ,0 /kukRed gkrk
gA tcfd pEcdh; coflk pEcdu fk= dh riorkH ij
futky ugh djrh gA vl elu pEcdh; {k- e blg j[ku
ij ; rho {k= dh vij xeu djr gA

vuptcdh; inkrk dh NM dk nk pEcdh; /kok d
e/; yvdku ij] NM dh v{k %edj ptcdh; {=d
lekrj gk tkrh gA

tc fd It ifrpEcdh; inkFk dh NM dk pEcdh;
ok d e/; yVdkr g rk NM %edj ptcdh; {i=d
yEcor gk tkrh gA

[67]

ykgpEcdh; inkF
e j[kthij {k=

, 1 inkFk flg pEcdh; {k=
fn ke ccy -1 I pEcfdr gk
thr g] ykg pEcdh; 1nkFk dgykr gA Fe, Ni, Co,
Gd bR;kfn yikg pEcdh; inkFkk d mnkgj.k gA bu
inifk d fy, pecdh; coflk Aukked ,0 mPp gkrh
g rik ptcdu {k= H 1j fukj djrh gA vleku
pEcdh; {k=e j[ ku 1j ; vupEcdh; InkFkk dh
Hkfr rho {k= dh vkj xeu djr gA

; INKFk pEcd gk vkdf'kr gkr gA bu inkFik e
vuptcdh; inkFk d BHh x.k 1k; tkr g yfdu bue
X.k dh ceyrk vuptedh; inkFk dh ryuk e WR;fikd

gkrh gA

egRoi .k fcln
og InkFk € Lor=rkiod yVdku ij Ino ,d gf
fn’kk e fLRj gk tkrk g rrfk ykg; Dr oLrvk dk viub
vikj vkdf'kr djrk g] ptcd dgykrk gA
ptcd d pkjk vkj dk og {k= ftle pEcdh; Ib
fo{kfir gk thrh g ptcdh; {k= dgykrk gA pEcdh;
{i= e xtju okyh cy j[kvk dn I[;k dk ptcdh;
fiyDl (¢) dgr g rFk pEcdh; {k=e ,dkd yEcor
{i=Qy e I xtju oky ptcdh; TyDl dk ptcdh;
¢j.k (B) dgr gA
fel NIhek rd pEcdh; cy j[k, fdlh el/;e e
co’k dj Idrh g og ml el/;e dh 1kjxE; rk dgykrh
gA
ptcdh; {k= e ,dkd vk;ru d pEcdh; vk%.k dk
ptcdu rhork dgr gA

pEcdu rhork I rik pecdh; {i= dh riork H d
vuikr dk pecdh; coflk ;k pEcdh; Bonu’kiyrk
dgr gA

foftkUu  inkFkk dik pecdh; {k= e 0;0gkj d VK] ij
rhu Hkxk e oxiINr fd;k x;k g &

i1% vupEcdh; TnkFk

124 cfrpEcdh; EnkFk

13t ykgpEcdh; inkFk

VH;kBKFk ¢'u

oLrfu'B ¢"u

fdlh ptcd d nkuk /kok dk /ko BkeF; &
Vi cjkcj gkrk g ict vlelu gkrk g
iy "K; gkrk g int mi;Dr e I dkb ugh



pEcdh; vik.k dk el=d g & yAUkjiRed i’u

Vi ocj fich ocj@thj2 1 pedh; x.k d Vi 1j iniF dk fdru ik e
iy LEib;j@ebVy  Ink LEih; j@ehVj? oxiNr fd;k x;k gA

yigpEcdh; inkAk dh pEcdh; coflk ghrh g& 2- vuptcdh; inkFk d nk x.k fyf[k,A

vk s ich fukRed ,0 VYi 3- cfrpEcdh; inkFik dh TfjHKk nifE, A

it fkukked ,0 ccy It .KRed ,0 ccy 4- pEcdh; TyDI dh ifjHk'ik nhft,A

pEcdh; {i= g& 5 pEcdh; ikxE;rk fd1 dgr g\

Ve vin’k {k= ich Hn’k {i= fucl/MRed i’u

iy mi;Dr nkuk it mi;Dr e 1 dkb ugh 1 VI fyf[k,A

pEcdh; {k= dh riork H dk eku gkrk g & i) pEcdh; {k= (8) ,0 pEcdu k= di rhork (&)
Wi B/p ich B/, (ii) pecdh; WkjxE;rk ,0 fo] r\ yrk

W By M wy/B 2 yigptedi; ,0 vupedi; inifik d x.ukek d

ryulfed foopu dift,A
3- pEcdh; x.k d vilkj i inkAk dk oxidj.k dift, A

mUkjekyk b 1 4wk 2 4nk 3 0% 4 4ch 15% v
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v/zk; & 10
V) pkyd

(Semiconductor)

fo] r pkydrk d vi/kj ij inkFk dk riu Hixk e
oxtiNr fd;k x;k g &

1- pkyd ' o inkFk gkr g tk Bkek); rki ij fo]r dk
pkyu djr g] th& lelr /kr,A budh pkydrk
mPp ,0 cfrjkkdrk yxHx *k; gkrh gA

2- dpkyd ! o inkfk gkr g € Bkek); rki 1j fo]r
dk pkyu ugh djr g] €1& IykfLvd] ydMh vikfnA
budh pkydrk yxtkx *K; ,0 cfrjkkdrk dk eku
mPp gkrk gA

3 v)plyd | ¢Nfr e dN , I inkFk Ha ik; tr g]
ftudh pkydrk dk eku pkydk dh ryuk e de rfik
dpkydk dh ryuk e vikd gkrk gA , 1 inkrk dk
V) pkyd 1)K dgr gA v)pkyd nkFk nk ¢dkj
dogirgé&

(i) ut v)pkyd (Intrinisc Semiconductor)
(i) viel;h v)pkyd (Extrinisc Semiconductor)

Bklk e Atk cM

Bklk e fo] r pkydrk di %Vuk dk 1e>u d fy,
vifud Hikfrdh e Atk cM fDkr fngk x;kA feld
vulkj Bkbk d 1jex.kvk d e/; vR;Ur de njh (~10"°m)
gku d dkj.k bud ijek.k vkil e vU;iU; f@;k (mutal
interaction) dju yxr gA bl vi;k; f@;k d QyLo#i
ijel.k d Atk Lrjk dk forkktu gku yxrk gA ftruh
I[;ke ijekkvuk; f@;k djr g cR;d ijek.k ok Atk
Lrj mru gh Atk Lrjk d leg e follkfEr gk thrk gA
forkftr Atk Lrjk d e/; Atk virjky bruk de girk g
fd ; yxtkx Irr Atk Lrjk dk leg etu & Idr gA

BkIk e bu Atk Lrjk d leg dk Atk cM dgr gA vri
BkIk e ijek.k Atk Lrj d LFku ij Atk cM ik; r gA
mnkgj.kkFk BkiM;e ijek.k e 1s?, 2s2, 2ps, 3st
byDVkfud fol;kI gku d dkj.k Bkl TkiM;e e 1kiM;e
ijel.k d IH 1s d{kd wvkil e vir0;kfir gkdj ,d
Atk cM dk fuek.k djr g] fEl 15 cM dgr gA bl cM
e lM;e 1jek.k d 1sd{kd I Icf/kr byDVku jgr gA
;fn Bkl IkiM;e e 1kiM;e e n BkM; e ijek.k mifLFkr
gk rkbu nijek.k d 1s dfkd 1 Kcf/kr 2n byDVku] 1s
cM e miflFkr jgr gA blh ¢dkj 2s, 2p ,0 3s d{kd
vir(;kfiir gkdj @e’k 2s, 2p ,0 3scM dk fuek.k djr g]
ftue byDVkuk dh I[;k @e’k 2n, 6n ,0 ngkrh gA

1jek.kvk d e/; njh
fp= 10-1
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Ikj.kh 10-1 % pkyd] v)pkyd o dpkyd e ryuk
a-1- X .k pkyd V) pkyd dpkyd
- | fo]r pkydrk WR; /kd pkyd o dpkyd Ux.;
d e/;
cfrjikdrk UX.; pkyd o dpkyd WR; f/kd
del;
Atk virjly W5 oskowR;Yi pkydk 1 vikd ijlr WR; f/kd
dpkydk I de
Kk cokg eDr byDVkuk d dkj.k eDr byDVku rFik eDr UX.;
divjk d dkj.k
Rkell; rki ij I;keh I;kth c.M rFik pkyu I;keh c.M FkMk [y I;kEhc.M ik
c.M rFk pkyu c.Mdh | c.Mi.kriHj g, gkr g rrk pkyu c.M FkMk Bk | Hgk gwvk rFk
fLRfr ko pkyu .M FkMk [kkyh | gwvk pkyu c.M ijk
gkrk g [Kkyh
6- | rki c<ku ij pkydrk pkydrk de gkrh g pkydrk c<rh g pkydrk c<rh g
ij ctkko

pfd IkM;e ijek.k d 1s,2s ,0 2p d{kd e mifLFkr
byDVku pkyu e Hix ugh yr g] doy ck& d{kd (3s) |
Icf/kr byDVku gh pkydrk d fy, mlkjnk;h gkr gA vrs
cka dfkdk 3s il ;kth di{kdi d virl;kiu I cuu okyh
cM I ;kth cM (Valancy band) dgykrh g] t fd v) ifjr
jori gA bl cM d Aij ,d vi; cM gkrh g] fEl phyu
CM (Conduction band) dgr gA I ;kth cM d ufp] Belr
cM] 1.k ifjr gkr gA tc byDVku I ;kth cM I pkyu cM
e tr g rk Bkl fo] r dk pkyu djr gA 1;kth cM ,0
pkyu cM d e/; d Atk vrijky dk oftr Atk vrijky
AE dgr gA pkydk e oftr Atk vrijky dk elu "W;
gkrk g vFkr B;kthcM ,o0 pkyu cM d e/; dkb vrijky
ugh ik;k tkrk gA vri pkydk e 1;kth cM Jpkyu cM dh
rjg 0;ogkj djrk gA pkydk e pkyu cM e e& byDVkuk
dh [k vikd giu d dkj.k ; viBkuh B fo] r Akjk dk
pkyu djr gA

dptydk e oftr Atk vrjky dk elu WR;fkd
(AE>5eV) ghrk g] fel dij.k B;keh cM e miflRr
byDVku] pkyu cM e ugh vk ikr gA , 1 inkfk fo]r
pkyu d ¢fr mnklhu jgr gA

v)ptydk e oftr Atk dk eku dpkydk dh ryuk
e de (AE~1eV) gkrk gA bu inkFik dk rki c<iu ij]
I;kth cM e miflFr byDVkuk di Atk c< thu I ;

pkyu cM e 1Ze.k dj fo] r pkyu dk ¢nf’kr djr gA
pkyu cM e byDVku d tu ij] I;kth cM e byDVku dh
deh mRilu gk &krh g] fEN gky ;k dkVj dgr gA gy
ij byDVku d cjkcj yfdu /fukked vkok ekuk tkrk gA
pkyd] dpkyd ,0 V) pkydk e Atk vriky fp= 102 e
n’k;k x;k gA

V) pkydk dk rki c<ku ij pkydrk d eku e of)
gkrh g tefd pkydk dk rki c<ku ij pkydrk d efu e
def gkrh gA dpkydk dk rki c<tu ij pkydrk d eku ij
fuku rki 1j dkb chko ugh iMrk g yfdu mPp rkik ij
; fo] r dk pkyu ckjtk dj nr gA bl dpkydk dk Htu
dgr gA pkyd] v)pkyd o dpkydk dh ryuk futu
Bkj.kh 101 e nh x;h gA

fp= 102
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V) pkyd

v) pkydk dh pkydrk] pkyd ,0 dpkyd inkrk d
e/l; 1k;h trh gA Hekl; rki 1j v)pkydk dh pkydrk
dk eku cgr de gkrk gA budh pkydrk e of) rki d
virfjDr] v’if) feykdj Hb dh & Idrh gA v’k ijek.k
feykdj tkir v) pkydk dh pkydrk dk eku k) v) pkydk
dh ryuk e db x.k gkrk gA b1 vi/kj Ij v)pkydk d
nk Hixk e oxiNr fd;k x;k g &

1-ut v)pkyd ' ¢Nfr e ") i e ik; thu oky
V) pkydk dk ut v) pkyd dgr gA tefu;e] flfydu]
ut v)pkydk d mnkgj.k gA

ut v)pkyd d ijek.k vkil e Igl;keh c/ik Jjk
t™ jgr gA tc rki e of) dh tkrh g rk dN byDVku
Atk ikdj Igh;keh ok | e& gk thr g rik ch e
byDVku dh deh gk tkrh gA Igh;kth cék e mRilu
byDVku dh ;g def gky dgykrh g] ;9 ,d /ukof’kr
d.k dh Hkfr 0;0gk) djrh gA ut v)pkydk e nk idkj
d ea vio’k 1k; tkr g ¢
1. e& byDVku i ; pkyu cM e fLFkr gkr gA
2- eaqgky t; I;kth cM e fLFkr gir gA

bl 1dkj v)p ydk e fo]r /ijk d iokg e ead
byDVku o gkyk nkuk dk ;kxnku gkrk gA ut v)pkyd
e e& byDVku o gkyk dh I[;k cjkcy gkrh gA

t1& tl rki c<k;k thrk g rk ea byDVku o gkyk

dh I[;k e of) gkrh gA vrirki d HF pkydrk c<rh
g 0 cfrji/kdrk de gkrh gA v)pkydk dk ¢frjkkdrk

I X.Md (o) _ .KRed gkrk gA

2-vigl;h v) pkyd t Hkell; rki 1j ut v)pkydk
dh pkydrk cgr de gkrh gA vri ut v) pkydk e v’if)
1jek.kvk dk feyk dj mudh pkydrk e of) dh tkrh gA
bl cdkj ckir v)pkyd vial;h v)pkyd dgykr gA
v’ ijek.kvi dh oNfr d vidkj ij vied;h v) phydk
dk nk Hkxk e oxiNK fd;k x;k g&
(i) P-cdyj d v)plyd
(i) N-cdkj d v)pkyd

P-cdij d v)pkyd ' tc ut v) pkydk e vior
Iij.kd rr; Teg d rRok dh v’i) feyk ni thrh g rk
bl fLFkfr e ckir v)pkyd P-¢cdkj d v)pkyd dgyikr
gA bu v)pkydk dh 0;k[;k futu g &

tc fdlih ut v)pkyd iflfydut e rrh; leg
el & ckjku] xfy ;€] biM; el d |Jek kdh v’k feykr
g rk P-cdkj dk v)pkyd ckir gkrk gA pfd flfydu d

') ijek.k d cka d{kd
e pkj byDVku ik; tr
gA rrh; leg d 1jek.k
Vv’iH) feyku 1j rrh;
Ieg d ijek.k ckjku] d
cka d{kd e mifLFr riu
byDVku] flfydu d rhu
ijek.kvk I Bgl;kth c&
cuk yr gA tcfd piFk
flfydu ijek.k d Bk
Igl;kthchkcuue ,d
fyfDrrk milu gk €rh g]
fel gy dgr gA ;9 gty
,d iMcIh flfydu ijek.kvk d Bgl;keh c/ik B vkBkuh
1 ,d byDVku xg.k dj yrk gA ;g v’k) 1jek.k ,d
byDVku xg.k dj ¢) __ .k;u e ifjofrr gk tkrk gA bl
cdkj rrh; leg dk gR;d v’k) 1jek.k fcuk byDVku ea
fd; ,d virfja gky vio’k okgd d -1 e mRilu djrk
gA rri; Beg d ijek.k Hjk ,d byDVku flfydu 1
Londkj dj Igl;keh c/k cuku d dkj.k] bl Teg dh
v’k) dk Loh dkj i) Hh dgr gA bl cdij c
V) pkydk e gky Wkuko’k fjDrri: pkydrk d fy, mUJn
gku d dkj .k bUg P (_;dkj d v)pkyd dgr gA fp= 10-3
e P-cdkj d v)pkyd e gky cuu dh ¢f@d;k n’kk;h x;h
gA

fp= 103

N-cdkj d v)pkyd | tc ut v)pkydk e vior
Ij.kh d ipe leg d |Jek kvk ivkBfud] ,UVheunt dh
V') feyk nh tkrh g rk ¢kir v)pkyd N-cdkj d
V) pkyd dgr gA

bu v)pkydk dh 0;k[;k futu ¢cdkj g &

fdlh ut v)pkyd Imnkgj.kFk flfydut e 1pe
leg d 1jek.k imnkgj .kFk& vkl fud] ,UVheuth dh v’kf)
feyk nh tkrh g rk ¢klr v) pkyd N-¢dkj dk v) pkyd
gkrk gA ge thur g fd flfydu d ") ijek.k d cla
d{kd e pkj byDVku mifLFkr jgr gA ble ipe leg
VHkr vkl fud dh v’if) feyku i1j vklfud d 1jek.k d
cka dfkd e mifLFkr ikp byDVkuk e 1 pkj byDVku rk
flfydu d pkj ijek.kvk d ,dé&,d ck& byDViu 1
feydj Igl;kth c/k dk fuek.k dj yr g rFkk ikpok
byDVku ivkIfud |Jek k d cka d{kd dk: "K'k jg tkrk
0A ;g "K'k byDVku vklkuh I Atk ikdj e& gk thrk gA
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bl c¢dkj ikpo leg
dk ¢R;d v’k) 1jek.k
fcuk gky mRilu fd;
,d virfja byDVku
vio’k okgd d i e
mRilu djrk gA vrt
Vv’k) ijek.k byDVku
ea dj ¢) &uk;u e
ifjofrr gk thrk gA
bl ¢dkj ipe leg di
V') dk nkrk v’k
i dgr gA fp= 104
e N-¢cdkj d v)pkyd
e c/k 0;oLFkk dk ¢nf’kr fd;k x;k gA

P ¢dkj d v)pkyd o N ¢cdkj d v)pkydk
dh ryuk t P ¢dij d v)pkyd o N ¢dkj d v) pkydk
di ryuk Bkj.k 102 e dh xb gA

P-N f/k v)pkyd Mk; M

;fn nk foijir ¢dkj d vial;h v)pkyd (P o N)
dk 1jek.oh; i I €M fn;k tkrk g rk ¢kir ;fDr P-N
v) pkyd Mk;kM dgykrh gA ;g nk Vfeuy ;fDr gkrh g]
feldk miskx e[;rt in"Vdijh ifjiFk e fd;k trk gA
V) pkyd] Mk;kM cuku d fy, tefu;e f@LlVy d ,d
Hkx e rrh; leg dh v’k) feykdj P-chkkx dk fuek.k
fd;k thrk g rRk nlj Hkx e ipe leg di v’if)
feykdj N-chkx dk fuek.k fd;k tkrk gA fALVy e og
LFkku gk P rAk N cHikx kil e feyr gl ml P-N Bk
(P-N junction) dgr gA

Vv)pkyd d P-cHikx e cgl[;d vio’k okgd gky
gkr g rFk N-cHikx e cg [ ; d vko’k okgd byDVku gkr
gA Mk;kM d nkuk chkkxk e cgl[;d viko’k okgdk dh

fp= 10-4

1.k

fp= 10-5

Blerk 1%ukot vyx&vyx gku d dkj.k ; vko’k okgd
B/ 1) ,d ctkx 1 nllj ckx e ,d nlj 1 1;ktu
(Recombination) dj foylr gk tkr gA ;g f@;k Icl
igy ik d fudV {i= e gkrh gA vri P-N 1f/k d nkuk
Vvkj VR;Yi {k= e ea viko’k okgdk dk vhko gk tkrk g
vkj doy c¢) vk;u P dh vkj _ .kk;u o N dh wij
gkuk;uk cp tkr gA bl {k= dk vofk; ijr dgr gA
vofk; 1jr e c) vk;ukd dkj.k ,d fo] r {k= mRilu gk
thrk g feldh i’k N 1 P dh vkj gkri gA bl fo] r {k=
d dkj.k e& vio’k okgdk 1j folj.k dh foijir fn’k e
fo]r cy yxrkgA vo{k; 1jr Hjk mRilu fotkolUrj dk
fotko Jkf/kdk dgr gA

vofk; ijr dh pkMkb Mk;kM d ¢frjik d eku dk
0;0r djrh gA ck& fotkokrj vikjkfir dj bl ijr dh
piMkb d eku €] ifjoru fd;k €k 1drk gA
P-N B/l Mk; kM db vitkufr

P-N Bf/k MM dk cka okYVrk Tk= 1 tMu dk

rihdk vitkufr dgykrk gA ifjiFk e P-N Bf/k Mk;kM dh
vitkufr nk ¢cdkj 1 dh trh g &

(i) vx vitkufr (i) 1’p vfikufr

10-2

P c¢dij d v)pkyd
Pcdkj d v)pkyd ut v)pkyd e rri; leg dh
V’IF) lckjku] xfy ;€] bfM;eh feyku 1 chir
gkr gA

N ¢cdkj d v)pkyd
N ¢dkj dk v)pkyd ut v)pkyd e ikpo leg
dh v’ 1QKLQKj 1] vkIfud] , Vheunt feyku ij
cklr gkr gA

P ¢cdkj d v)pkyd e gky cgl[;d o byDVku
vYil[;d vio’k okgd gkr gA

N ¢dkj d v)pkyd e byDVku cgl[;d o gky
vYil[;d viko’k okgd gkr gA

P cdij d v)pkyd e ) _ .k;u 1k; thr gA

N ¢cdkj d v)pkyd e c) /huk;u ik; tkr gA
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1. vx vftkufr
- te Mk MM d
P-chkx dk cVjh d
tu Vieuy T rFk N-
cix dkcvjhd __k
Vieuy 1 thMk thrk
g rk bl cdkj db
vittkufr dk wvx
vitkufr ifp= 1064
dgr gA fp= 106 | vx vftufr

Bk Mk;iM 1j vx vifufr yxku 1j P-cHikx d
cgl[;d vio’k okgd gky cVjhd .k Vfeuy VFkr N-
chkx dh vkj xeu djr gA tcfd N-cHkx d cgl[;d
vko’k okgd byDVku cVjh d /ku Vieuy vFkr P-cHikx
dh vkj xeu djr gA bl fLRfr e nkuk cHléxk d cgll[;d
vko’k okgd d.k Bf/k dk ikj djr g ,o ifjiFk e fo]r
Mk dk cokg djr gA Qylozi Bf/k dh ekVib ivofk;
1jr dh pkMkbt de gk
thrh g VFkr Mk;kM P N
dk cfrjkk (102Q) de

gk Ekrk gA F

2- 1’p vikufr |
Lte HAMGIMd P- I

ciox ok cVjh d .k 4

Vieuy I rfik N-cHikx A

dk cVjh d fku Vieuy  fp= 107 t 1'p wvitkufr

I tiVk tkrk g rk bl ¢dky dh vitkufr dk 1°p vitkufr
Ifp=10-7% dgr gA bl ¢dkj dh vitkufr 1 P- ¢hkx d

cgl[;d vko’k okgd gky cVjh d __.k Vfeuy dh wvkj
vidf'kr gkr g rFk N-chkx d cgl[;d vko’k okgd
byDVku cVjh d /ku Vieuy dh vkj vkdfkr gkr gA bl
fLAfr e cgl[;d vko’k okgd d.k Bf/k dk ikj ugh dj
ikr g rik fotko jkizkdk ivofk; 1jri dh pkMkb c< tkrh
gA ifj.keri vi/kd fotkokirj wkjkfir dju ij Ha ifjiFk
I vYi /Mkgk (uA) cokfgr gkrh gA 1°p vitkufr dk cfrjk/
k WVR;f/kd (108Q2) gkrk gA

P-N Bf/k Mi;iM d vx o i’p vitkufr dh ryuk
I4j.lh 10-3 e n’kkb x;h g &
P-N If/k M;M d  vitkyk{kf.kd o@

Ff/k Mk; kM d okYVrk rFk /ikjk d e/; [kp x; 0@
P-N B/ M;kM d vitkyk{kf.kd o@ dgykr gA ;
vitkykkf.kd o@ nk ¢dkj d gkr g &

1 vx vitkufr vitkyk{.kd o@

2- 1’p vitkufr vitkyk{if.kd od

vx Vitkufr vitkykkf.kd o@ ckir dju d fy,
cl;kixd ifjiFk fp= 108 e n’k;k x;k gA €C Vkjkfir
okYVrk dk eku *kU; B /nj&/hy c<k;k tkrk g rk ckjtk e
Mk;kM 1 cokfgr gku okyh /kjk dk eku cgr de gkrk g
rrk tc vkjkiir okYVrk dk eku foto jkf/kdk d eku d

[‘ i

fp= 10-8  vx vftkufr fp= 109 ¢ i'p vfkufr

pu

1j.bh 103

vx Vfikufr

iI’p vilkufr

Mk;kM d P-flj dk cVjh d mPp forko H+Vieuyh 1
N fhj dk fuku fotfo i Vieuyt I tMr gA

Mk;kM d P- fhj dk cVjh d futu fotko I-Veuy?
1 o N flj dk mPp fotko i+Vieuyt I €Mr gA

vx vitkufr e vofk; ijr di piMkb o fotko jkikdk
dk etu de gk tkrk gA

1’p vifufr e vo{k; ijr dh pkMkb o foHo
Jki/kdk dk eku c< tkrk gA

vx vitufr e MM 1 /Akgk cg[;d vko’k okgdk
d dkj.k ckfigr gkrh gA vt /kjk dk eku mAKL0=AY
dkfv dk gkrk gA

1’p vitkufr e Mc;iM T gk vYin B[ ;d viko’k
okgdk d dkj.k cokigr gkrh gA vrt /ikjk dk eku
uA 1104k dkfv dk gkrk gA

vx vitufr e MM dk ¢frji/k de 110204 difv dk
gkrk gA

1’p vitkufr e Mk;kM dk cfrji/k mPp 11082
difv dk gkrk gA
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cjkcj gk tkrk g] rc bl fLFfr e /ikjk d eku e rth I
ifjoru gku yxrk g D;kfd bl fLRfr e cgl[;d vio
okgd d.k If/k dk 1k dju yx tkr gA fEl okYVrk i
MKk d eku e ren 1 ifjoru gku yxrk gl mb Mk;kMm dh
ckjftkd okYVrk dgr gA flfydku M;kM d fy, bldk
eku 0.7volt gkrk gA vx viikufr vitkyk{kf.kd o@ fp=
10-10 e ¢nf’kr gA

1I’p vitkufr vitkyk{kf.kd o@ ciir dju d fy,
ch;kixd afjiFk fp= 109 e n’lk;k x;k gA 1°p vitkufr
0;0LFk e vofk; 1jr dh pkMkb e of) gk thu d Qylo:1
ifjifk 1 cgu okyh MKkjk dk eku cgr vYi ckir gkrk gA
bl vitkufr e /ikjk vYil[;d vio’k okgdk Hjk cgrh gA
pfd fLFkj rki 1j Mk;kM e vYil[;d vio’k okgdk d
mRilu gku dh nj fu;r jgrh g vri 1’p vilkufr e cgu
okyh /kkjk dk eku Hh fu;r jork g vFkr /g dk eku
vitkufr okYVrk 1j fulkj ugh djrk gA bl Mgk dk 1°p
Irir /ikjk dgr gA 1’p vitkufr e tc okYVrk dk eku
mPp dj fn;k tkrk g rk Mjk d eku e vplud rth 1 of)
gku yxrh gA ;g AVuk Bf/k Mk;kM dk Heeu dgykrh gA
1/k Mk;kM d Hetu dh ;g ?kVuk fel okYVrk 1j gkrh g
ml Heu okYVrk dgr gA bl ¢dkj Mk; kM d vitkyk{kf.kd
odk ifp=10-104 1 L1"V g fd Mk;kM d okYVrk o /kjk e
xkQ 1jy JIkk ugh gkrk gA vFkr M;kM vke d fu;e dk
ikyu ugh djrk g vk ;g ,d vj[; ;fDr gA

Bi/k Mi;kM e Hetu nk idkj | gk Idrk g &

(i) tuj Hu (Zener Break down)

(i) ,0yk’k Hktu (Avalanche Break down)
mA A
3
T HRT (l,) afwmw /
Jai

. Cut-off !
v deeal Voltage .

< > 2
e e (V) & 19 e (V,)

gz T (Iy)
ueg Ifrertefdrs asm

fp= 1010 + P-N If/k MM d VElkyMif.kd 0@

tuj Hktu (zZener Break down) ! i’p VfHkufr
0;0LFkk e tc 1”’p okYVrk d eku e of) dh tkrh g rk
mPp okYVrk 1 Bf/k 1j mRilu mPp fo]r {k- d dij .k
Igl;kth c/k VWu yxr gA fel dkj.k Mk;kM e eDr
viko’k okgdk dn I[;k e rth 1 of) gku yxrh g rHk
ifjifk e /ikjk d eku e ren 1 of) gkri gA bl ¢dkj db
Hktu ¢f@d;k dk €uj Hktu dgr gA
,0yk’k Hk€u (Avalanche Break down) ! 1°p
vitkufr voLFk e mPp okYVrk e Bf/k 1j mRilu mPp fo] r
{i= d dkj.k vYil[;d vio’k okgdk di Atk e of)
gkrh gA ; mPp Atk d vio’k okgd Mk;iM e xfr dju
d QyLo:-i1 Mk;iM e Igl;keh c/ik dk riMdj eDr
okgdk dk viuh Atk ¢nku djr gA eDr vko’k
okgd Atk ikdj vU; Bgl;kth c/ik dk riMr g ,0 ;g
cfd;k fujrj pyrhjgrh gA bl ¢f@;k d nkjku Mk;kM e
eDr vko’k okgdk dh I[;k e vpkud of) gk &krh g rFk
ifjiFk e /Kjk d eku e of) gkrh gA bl ¢dkj dh Htu
cfd;k ,oyk’k Htu dgykrh gA

Mk; kM dk cfrjk/k (Resistance of a Diode)

Mi;kM dk cfrjlk fu;r ugh gkrk gA bldk eku
VKT r okYVrk 1 futky djrk gA vx vifufr voLFk e
Mk;kM dk ¢frjk/k de rFik i’p vilkufr voLFik e Mk;kM
dk cfrjk/k vikd gkrk gA vri Mi;iM d fy, LFfrd
cfrjk/k dh vi{lk xfrd cfrjk/k vi/kd egRoi.k gA Mk;kM
d vikyk{kf.kd o@ I LFkfrd o xfrd cfrjk/k Kkr fd;k
thrk gA

Mk;kM d vitkyk{kf.kd o e fdlh fcn 1j okYVrk
rik kkjk dk vuikr Mi;kM dik LRkfrd (dc) ¢frjk/k dgykrrk
gA vx vitkufr voLFk d fy, dc ¢frjkk dk R, rFik i’p
vitkufr volFik d fy, decfrjk/k dk R 1 0;0r djr gA

R, - %

I

tefd nk felnvk d ef; okYVrk vkj /ikgk vrjky d
vuikr dk xfrd (ac) ¢frjk/k dgr gA

rFkk

f

vx xfrd frjilk 1 =S e

f

i°p xfrd xfrjik 1 ="

r
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egRoi.k fcln

fo]r pkydrk d vk/ikj 1j InkFik dk riu Hkxk e

oxiNr fd;k x;k g &

i. pkyd ! Tkekl; rki 1j fo]r dk pkyu djr gA
budh pkydrk mPp ,0 cfrjikdrk yxtkx *k;
gkrh gA

i. dpkyd & Hek); rki ij fo]r dk pkyu ugh
djr gA budh pkydrk yxHx "W; ,o cfrjkdrk
dk eku mPp gkrk gA

iii. V)pkyd ! ftudh pkydrk dk eku pkydk db
ryuk e de rik dpkydk dh ryuk e vikd gkrk
gA v)pkyd inkFk nk cdkj d gkr g &

a. ut v)pkyd
b. vinl;h v)pkyd

BkIk e Atk Lrjk d leg dk Atk cM dgr gA

cka d{kdk d vfr0;kiu I cuu okyh cM I ;kthc

dgykri gA bl cMd Aij ,d vi; cM gkrt ]ftl

pkyu cM dgr gA I;kth cM d uhp] BeLr cM] i .k

ifjr gkr gA tc byDVku I;kthcM I pkyu cM e

thr g rk Bil fo] r dk pkyu djr gA L;kth cM ,0

pkyu cM d e/; d Atk vrjly dk oftr Atk

vrjky AE dgr gA

V) pkydk dk rki c<ku 1j pkydrk d elu e of)

gkrh g tcfd pkydk dk rki c<tu ij pkydrk d

eku e deh gkrh gA dpkydk dk rki c<tu ij

pkydrk d eku i futu rki 1j dkb cHko ugh IMrk

g yfdu mPp rkik 1j ; fo] r dk pkyu ckjtk dj nr

gA bl dpkydk dk Htu dgr gA
Vi) ijekkvk db oNfr d wviklj ij viad;h

v)p ydk dk nk Hikxk e oxaNr fd;k x5k g &

i. ¢cdkj d v)pkyd ! tc ut v)plkydk e vkor
ij kh d rri; leg d rRok dh v’k) feyk n
thrh g rk bl fLFfr e ckir v) pkyd pP-¢cdkj d
V) pkyd dgykr gA

i. N-gcdij d v)pkyd | tc ut v)pkydk e
vior Bkj.ki d ipe leg d rRok dh v’if) feyk
nh tkrh g rk b1 fLRfr e ¢kir v) pkyd N-¢dkj
d v)pkyd dgykr gA

nk foijir ¢cdij d vial;h v)pkyd P o Ni dk

ijek.on; -1 1 €M fn;k tkrk g rk ¢kir ;Dr p-

N v)pkyd Mk;kM dgykrh gA

7- P-N Bk MM dk cka okYVrk Tkr 1 €Mu dk
rjidk vitkufr dgykrk gA ifjiFk e P-N Bf/k Mk;kM
dh vitkufr nk ¢dkj I dh thrh g &

(i) vx vikufr (i) 1”p vikufr
8- Bf/k Mk;kM e Hetu nk idkj I gk Idrk g &

(i) tuj Htu (i) ,0yk’k Httu

VH;kBKFk ¢"u

oLrfu'B c"u
1- dpkydke &

Vi B;kteh cM byDVku T vikikd Hjk g

ich pkyu cM byDVku I vikf’kd Hjk g

il pkyu cMbyDVku I Hjk g vij Bkt cMfjag

it pkyu cMfja g vij I ;keh cM byDVku I Hjk g
2- ,d fo] rjk/k inkFk og gkrk g&

ivi felle cgr vikd e& byDVku gkr g

ich ftld cta dfk e ,d byDVku gkrk g

i fele byfu ijekkvk e ;g I;ked clk mifLFr

gir g

ink ftle e& byDVkuk di B[;k ux.; gkrh g
3- Mrvk e fo]r pkydrk dk dkj.k &

Vi ckVku ich ea byDViku

il cfikr byDVku it vk;u
4- pkydk e Mk okgd gkr g &

Ve gky

ichk e& byDVku

it byDVku o gky nkuk

Int fku vk;u

5 o inkFk feud B;keh cM vk Hg gk &
Vi pkyd ich dpkyd
it v)pkyd int mi;Dr I

6 AtkcM ik, tir g &
Vi f1Q ,d v.k d fy,
ich e& byDViu d fy,
it ,d byDVku d fy,
int cgr 1 1jek.kvk d fy,
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y7kUkJ kked c'u

2.
3-

4-
5-

V) pkyd dh ifjHkkk nife,A

Atk vrijky fdl dgr gA

PN vx ,0 i’p viufr e ¢frjk/k dk eku fdruk
gkrk gA

P cdkj d v)pkydk dk ifjikf'kr dnft,A

ut v)pkyd fdl dgr gA

fucl/kkked ¢'u

1-

fo] r pkydrk d vi/ikj 1j Bklk dk foLrr oxidj.k
dhft, A

[76]

Atk cM fDkr d ik ij Bklk e Atk cM vriky
dk Te>kb;A

v) pkydk dk
dk Te>kb;A
PN vflkufr I vkidk D;k vfrkek; gA vV fjiFk
J[kfp= [kpdj le>kb;A

P rik N ¢cdkj d v)pkydk db

ifjir dj ut 0 ") v)phyds

05k 5k dife; A

mUkjekyk b 1 ink 2 in% 3 4ch 4 4vh 5 4n% 6 ink



v/zk: & 11

fn"vVdkjh

(Rectifier)
fn"dejh dk; fof/k ¢ fp=kulkj ifp= 11-1% ekuk fd fuo’
cR;korh Mk (AC) dk fn"V Ak (DC)e |fjofrr GRskorh okYVrk d cFe v) p@ d fy, VkIQkej di

dju d fy, ftu ifjiFk dk mi;kx fd;k tkrk g] mlg
fn'vdkjh ifjiFk dgr gAP-N B/ Mk kM d fn ; ;fa
g] ;9 doy ,d fn’k e /kjk dk cokg djrk g ivx
vitkufr ef] tcfd foijhr fn’kk e /kjk d cokg e mPp
cfrji/k mRilu djrk g ii’p vidkufr etA Mk;kM d bl
x.k dk mizkx fn'Vdkjh e djr gA fn"vdikjh ifjiFk nk
cdkj d gkr g&

1- v) rjx fn"Vdkjh (Half wave Rectifier)

2- 1.k rjx fn"Vdkjh (Full wave Rectifier)
v)rjx fn"Vdkjh (Half wave Rectifier)

V) rjx fn'vdkjh e fuo’kh ¢R;korh okYVrk d doy
vi/k p@ dk gh mi;kx gkrk gA

fo= 111 e T ,d VkIQkej g] ftldh ciFfed
d.Myh ij cR;kort
fuo’k okYVrkv=V,Sin
ot VKjKfir dh x;h gA
VkIQkej (T) df
f}ri;d d.Mynd ,d
flj A 1j M;kM D rAk
J.kde e yM cfrjk/k
R yxkdj yiM cfrjk/k B
d nlj f1j dk Vk1Qkej
did.Myhd nlj flj fp= 11-1
B 1 tkMk x;k gA v, VkIQkej dh f}rh;d d.Myh ij
GRskorh okYVrk dk eku gA yiM R d fhjk ij fuxr
Lineku fn"V okYVrk dk eku v, gA

[77]

f}ri;d d.Myh dk A fhjk hulked g rk bl fLFkfr e
Mk;kM D vx vitkufr e gkxkA Qyrt Mi;kM /ikjk d ekx
e VY1 cfrji/k milu djxkA bl fLRfr e ykM e vklkuh
I /Kkjk cokfgr gk tkrh g rFk yiM d fljk 1j fuxe
okYVrk v, K gkxiA
fuo’lt okYvrk d f}ri; v)p@ d fy,] f}ri;d
d.Myh dk A fljk ve _ .kRed gkxkA bl LR e Mk;km
D i’p vilufr e jgxiA bl volFk e Mk;kM dk ¢frjkek
mPp gku d dlkj.k ykM cfrjkkr e 1 cokfgr /kjk dk efu
X.; lyxtx "W;h gixiA fp= 11124 e fuo’kh ¢R;korh
okWrk d Ikifk ¢ Irfuxe okYVrk dk Ie; d Ik vkyf[kr
X;k gAL1'V g fd fuxr okYVrk ,d fn’kn; ;g
ijir le; d LR viorh z1 ; ifjofrr gk jon gA

TN
V, LN

s , LN (g)
N N e

V, N\ VN
2T 3T ey
fp= 112



bl ¢dij d in'vdkjh e fuo’kt Idr d doy wk/k
p@ dk gh in"'vdj.k gkrk g vri bl v) rjx fn"vdijh
dgr gA v)rjx in"vdijh di vikdre nfkrk 40.6% o
mfedk x.kd 1.21 gkrk gA
1.k rjx fn"Vdkjh (Full wave Rectifier)

1.k rjx in"Vdkjh e fuo’h ¢R;korh okYVrk d nkuk
V) pdk d nkjku fuxr Mgk cklr gkrh gA 1.k rjx
fn"Vdkjh e nk P-N Bf/k Mk;kMk dk mi ;kx fd sk €krk gA

bl fn"vVdkjh e ¢R;korh
fuo’kh okYvrk dk ,d 0P
VkIQkej dh ciFifed d.Myh !:E
d fljk d chp yxk;k x;k |

= £ 5

It

{ C“ L -

gA fpri;d d.Myh d fljk ‘*”% § m.f_"_

Avij B dk Mk;kMk D0 D,
dp fljk I €M x5k g i
PRIk N- F1j ijLij €M ghr .
gA VKM ¢frjiékR_ dlk Mk ; kMK fp= 11-3
d N- fhjk dk tMu oky rkj rik f}rh;d d.Myh d eé;
Vieuy c d chp tMk x;k g ifp= 11-3rA

dk;fof/k t cR;korh fuo’fh okYVrk d fdlh v) p@
d nkjku ekuk f}ri;d d.Myh dk fljk A Vfeuy C d
Bk /kuiRed g rFk fljk B __.kkRed g rk bl fLFKr €]
Mk;iM D, vx vfikufr e rFk Mc;iM D, i’p vitkufr e
gkxk VFkkr Mk;kM D, e /Mkgk (1) dk cokg gkrk g] TjUr
Mk;iM D, 1 ughA vrt /K] Mk;kM D, ykM cfrji/k R
ik f}ri;d d.Myb dAlJ v) i rhjk ik n’ik;
xb fn’lk e cokfgr gkt gA fuo’i okYVrk d nlj v) p@
d nkjku] f}ri;d d.Myh dk fljk A Vieuy € d Bki{k
__.lRed rFik B /kukked gk tkrk gA vc] Mk;kM D, 1°p
vitkufr e rrk M;kM D, vx vitkufr e gkxkA bl fLFkfr
e Mkjk (1,), Mk;kM D ykM cfrjkk R, rRk f}ri; d d Myh

d fupy v)&Hikx e fclnckj (dotted) rhjk Fkyk n’k;h xb
fn’k e cokfgr gkrh gA L1'V ~ .
g fd MM D, vij M/ L S

D, e ckjf&ckh B /kkjk
cokfgr gkrh g rFik fuo’i {0y
okYVrk d nkuk v)p@kd
nkjku yiM ¢frjlk R e éjk ol Lo50
,d fn’lk e gh ¢klr gkrh gA LG ENLON LN
bl fn'Vakjh I ciir fuxe vt i G4 %%

Ik rFRk okYVrk dk fuo’ih 4

okYVrk d Ixr rjx ckzi fp= 114 e n’kk;k X5k gA .k
rjx fn"Vdkjh dn vikdre n{krk 81.2% o mfedk x.kd
0.48 gkrk gA bl ¢dkj 1.k rjx fn"vVdkjh v/ rjx fn"vVdijh
dh ryuk e vifkd nfkrk 1 dke djrk gA

egRoi.k fcln

1-  cR;korh /ikjk (AC) dk fn"V /Kjk (DC) e ifjofrr
djud fy, feu ifjifk dk mi;kx fd;k tkrk g
mlg fn"Vdkjh ifjifk dgr gA

2- fn"vdkjh ifjifk nk ¢cdkj d gkr g &

i. v)rjx in"Vdkjh (Half wave Rectifier)
i. 1.k rjx fn"vdkjh (Full wave Rectifier)

3= V) rjx fn'vdkjh e fuo’kh ¢R;korh okYVrk d doy
vk p@ dk gh mi;kx gkrk gA

4- v)rjx fn"Vdkjh di vikdre n{krk 40.6% o mfedk
x.fkd 1.21 gkrk gA

5 1.k rypx n"vVdkjh e fuo’ih ¢R;korh okYVrk d nkuk
V) p@k d nkjku fuxr Akjk ckir gkrh gA .k rjx
fn"vdkjh e nk P-N Bf/k Mk;kMk dk mi;kx fd;k
thrk gA

6- 1.krjx n"vdkjh dh vikdre n{krk 81.2% o mfedk
X.kkd 0.48 gkrk gA

VH; kKR ¢'u

oLrfu'B ¢"u
1- dpkydke &
ivh 1;kth cM byDVku T vkf’kd Hjk g
ict pkyu cM byDVku T vki’kd Hjk g
it pkyu cM byDVku I Hjk g vkj 1;keh cM
fja g
int pkyu cM fja g vkj 1;kth cM byDVku 1
Hjk g
2- ,d fo] rji/k inkFk og gkrk g &
vh ftle cgr vikd e& byDVku gkr g
ict feld cka dfk e ,d byDVku gkrk g
il fele bylu ijelkvie ;g 1;ked cUk miflFr
gir g
int ftle e& byDVkuk dh B[ ;k ux.; gkrh g
Mrvk e fo]r pkydrk dk dkj.k &
Vi TkVku Ich e& byDVku
il cfikr byDVku it vk;u



4-

pkydk e /kjk okgd gkr g &

Ve gky
ict ea byDViku

i1t byDVku o gky nkuk

[
[
I
t
f
[}
1
t!

L
i
it fku vk;u

0 InkFk feud 1;kth cM vidk Hj ok &

vt pkyd ich dpkyd

it v)pkyd fint mi;Dr HHa

Atk cM ik, tir g &

Vi f1Q ,d v.k d fy,

ict e& byDViku

it ,d byDViu d fy,

int cgr I ijek.kvk d utnhd (Anjh ij) j[ku ij

yXUkjiked i’u

1-
2-

V)phyd di ifje nfe, A
Atk vrjky fd1 dgr gA

3- PN vx ,0 1’p Vitkufr e ¢frjk/k dk eku fdruk
gkrk gA

4- P cdkj d v)pkydk dk ifjikfkr dift,A

5 ut v)pkyd fdl dgr gA

fucl/ikked 1’u

1. fo]r ptydrk d vi/ikj 1j Bkllk dk foLrr oxhd]j .k
dhft, A

2- AteMfIDkr d vi/kj ij Bklk e Atk cM vrijky
dk le>kb;A

3- v)pkydk dk ifjikfkr dj ut ,0 ") v)pkydk
dk Te>kb;A

4- PN vitkufr T vkidk D;k vitkck; gA vV ifjiFk
J[kip= [kpdj le>kb;A

5 P rHk N ¢dkj d v)pkydk dh 0;k[;k dift;A

[79]
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bdkb & Vi

v/Gk; & 12
Jkhk; fud  vike/ku
(Chemical Bonding)

Hkfedk

miN'V x Bk d virfja ¢Nfr e ik; thu oky BH
rlo Lorl= volFik e u jgdj vikf.od volFk e jgr g
vrkr rlo d ijek.kvkil e 1;& gkdj ;k vi; rlok d
ijek.kvk d Bk 1 skx dj v.k cukr gA v.k sk rk Teku
ijek.k iheijekf.odh (Homoatomic) oky gkr g ;k foftlu
ijek.k ifo"ke 1jekf.od% (Heteroatomic) oky gkr gA vri
nk sk nk 1 vikd 1jek.kvk dk cfkr djd v.k dk fuek.k
dju okyk vkd'k.k cy gh jkIk;fud wvkc/k (Chemical
Bond) dgykrk gA vkid efLr'd 1Vy 1j ;g ¢’u nLrd
n jg gkx fd 1jek.k B;kx D;kdjr g] v.k LRk;h Dk gkr
g tefd ijek.k ugh vkj foftkiu InkFk d v.kvk e mifLFkr
cy dh ¢Nfr D;k gkrh g\ bl v/;k; e ge bu Hd ¢’ uk
d mUkjk ok rk foftklu inkFkk d v.kvk e mifLRr vicek
d cdkjk dk v/; ;u djxA

v'Vd fu;e (Octet Rule)

fu 1916 e th-,u- ybl (GN. Lewis) 0 dkly
(Kossel) u dgk fd mN"V x Ik d vfrfja vi; rlok d
ijek.kvk d I;kedrk di’k e viB 1 de byDVkuk dk
iuforj.k djd viuk v'vd 1.k dju ivFok ckare ;k
I;kth di’k e viB byDVku j[kut ;k H, Li, Be viin d
IUntk e f}d (Duplet) ;k M;1yV 1.k dju 4l ;keh dk’k
e nk byDVku j[u d @e e fudVLFk mN'V x1 tlk
LFk;h fol; k0 ckir dju dk ¢;kl djr gA vri I ;kedrk
di’k (valence shell) e vkB byDVku ¢kir djuk gh v'vd
fu;e gA

ybl vij dkly u crk;k fd 1jek.k viuk v'vd i .k
dj LFk;h mRN"v x1 fol;kl dk vier dju d fy,
futufyf[kr ¢cdkj 1 1;k€u djr g&

,d sk vikd byDVku dk ,d ijek.k I nlj ijek.k
ij 1.k LFkukUrg.k gk vk fud vke/k curk gA byDVku
d Igtktu Hjk Igh;ked vick rHk milgl;ktd
vic/k curk gA
acd s @ A (Limitations of Octet Rule)

Tetl;ri v'vd fu;e vud ;kixdk ,o0 vikdi’k
dicfud ;kfixdk dh Bjpukvk dk Be>u e mi;kxh gkrk
g] fQJ Hh v'vd fu;e d dN viokn bl ¢dkj g&

(i) vi.k v'vd oky ;kixd lbyDVku U;u ;kixd¥
cgr 1,1 ;kixd Kkr g ftud clare di’k e viB
byDVku I Hh de byDVku gkr g] , 1 ;kixdk dk
byDVku U;u ;kixd dgr g&
tlé& LiCl, BF,, AICI,, BCI,, ZnCl,, BeH, Vifn

Li:Cl, H:Be:H, C|:CB'I:CI bu ;kixdk d I ;kedrk
di’k e @e’ki 2] 4 rFik 6 byDVku gA

(i) chkfjr v'vd oky ;kixd & vior Bkj.khv d rilj
rfk bl d vix d viork d rlok e vicku d fy, 3s
rAk 3p d{kdk d vfrfja 3d d{kd Hh miyC/k gkr
gA bu rlok d vud ;kxdk e dizh; ijek.k d pkjk
vkj viB 1 vikd byDVku gkr g blg ¢clkfjr v'vd
oky ;kixd dgr gA
tlé& PF,, SF,, IF,, XeF, viin
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I Al B
:F: 3F.1

Pijelk d pkjk vij 10e g Sijekkd phjkvij 12e'g

fo'ke byDVku ;& Lib’kht
, I ;kixd ftue dy byDVkuk dh B[ ;k fo'ke (Odd)
gkrh g v'Vd d fu;e dk ikyu ugh djrA

. + .
O=N-O:"

ukbfvd viDlkbM e ukbVktu MkbwkD BkbM
,d v;fler byDVku e ,d v;fker byDVku

vk;fud ;k o] rl;ked viclk

(lonic or Electrovalent Bond)

,d ijekk I nlj ijek.k 1 ,d ;k vi/kd byDVkuk
d 1.k LRkukUrg.k 1 wvk;fud ko] ri;ked vie/k dk
fuek.k gkrk gA ;g /kr vij v/iikr ijek.kvk d e/; fufer
gkrk gA Kk ijek.k viu I;kth di’k e miflFkr ,d ;k
viikd byDVku R;kx dj /kuk;u dk fuek.k djr g tcfd
v/ikr 1jek.k byDVku xg.k djd __.k;u dk fuek.k djr
gA foijir viof’kr vk;u ,dé&nlj dh vij vid'k.k cy
Hjk 1jLij €M jgr gA foijhr vkof’kr vk;uk d e/;
fLRkj o rvkd'k.k cy dk vk;fud ;k o] ri;ktd vic
dgr gA
vk;fud wvic/k cuu d fy, ’kr
(i) ajek.k dh vk;uu LUFKYTh dk eku fEruk de gkxk
ekuk; u mruk vklkuh 1 cuxkA
(i) ijek.k dh byDVku yft/k ,UFkYih dk eku fEruk
__KRed gkxk __.kk;u vkBkuh T cuxkA
(i) vk;fud ;kfixd cuu d fy, tkyd At dk elu
vitkd gkuk pkfg,A
o] ri;ktdrk (Electrovalency)
byDVku dh og B[ ;k €k vkc/k fuek.k d fy, dikb
ijek.k sk rk R;kxrk g sk xg.k djrk g] o] rI;ktdrk

tl& N=0

dgyirk gA vi;fud vic/k d fuek.k dk futufyf[kr mnkgj .k

Hjk Te>k;k €k Idrk gA
1% DkfM;e DykjkbM (NacCly dk fuek.k (Formation
of Sodium Chloride) : IkfM;e Tjek.k (z=11) e

doy ,d 1;kth byDVku (2, 8,1) gA blh cdkj
Dykjhu 1jek.k z=17) e Tkr I;kth byDVku (2, 8,
7) gA 1iM;e ijek.k ,d byDVku R;kx dj Na*
fekuk; uk dk fuek.k djrk gA bl R;kx x; byDVku
dk Dykjhu i1jek.k xg.k djd CI-__.k;u e cny
thrk gA ; nkuk forjhr viof’kr vk;u 1jLij wkdfkr
gkdj NacCl dk fuek.k djr gA
Na + Cl:——[Na*][:CI:] -
(281) (287) (2,8) (28.8) ’

2% eXuhf’k;e DykjkbM dk fuek.k (Formation of
Magnesium Chloride) : eXuhf’k;e 1jek.k
(Z=12) e nk I;kth byDVku (2, 8, 2) gA Dykjhu
ijek.k z=17) e Lkr 1;kth byDViku (2,8,7) gA
ve eluhf’k;e 1jek.k nkuk 1;k€h byDVku R;kxuk
pkgrk g fdur Dykjiu ijek.k doy ,d byDVku xg.k
dju dh fLFfr e gkrk g] vFkr bu R;kx x; byDVku
dk nk Dykjhu 1jek.k xg.k dj ekun’k;e DykjkbM
dk fuek.k djr gA

(NaCl)

Ci: LCI1 :k  (MgCl)
. ’ 2
Mg ®0 mge %
(28,2) CI : 28) [: C| :]

(28.7) 289

vk;fud kixdk d vitkyk{kf.kd x.k

(Characteristics Properties of lonic Compounds)

1% Hkfrd wvoLFkk (Physical State) - vk;fud ;kfxd
ck;4 Bk gkr g D;kid o fLFkj o] rvkd'k.k cy Hjk
,d fuf’pr 0;oLFk e Idfyr gkr g fEl fALVy
thyd (Crystal Lattice) dgr gA tl& MkiM;e
DykjkbM %u B jpuk (Cubic Structure) e 1k;k tkrk
gA lfp= 12-1%
ftle ,d Na*vk;u Ng CI- vk;uk rfk ,d CI-
Vk;u Ng Auk;uk B gk jork gAilelo; B[ ;k&6rA

/'/ 4
— ® Na’
Na® / / oCr

fp= 121 t IM;e DykjkoM dk f@LVy tkyd

Ccr
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2% xyukd ,0 DoFkukd (Melting and Boiling Points) :
cey vrjkvif.od cyk dh mifLRfr d dkj.k vik;fud
;kixdk d xyukd ,0 DoFkukd mPp gkr gA

13t o] r pkydrk (Electrical Conductivity) : vk;fud
;kixd Ixfyr rAk tyh; foy;u e vk;uk dh fuf’pr
0;0LFk dk Rekir dj nr g ftle vk;u vifkxeu d
fy, Lor= gk tkr g vij o] r dk Ipkyu djr gA

W dBkjrk vkj Hxj oNfr (Hardness and Brittle
Nature) : Vk;fud ;kixdk e vk;uk dh fufcM 1dfyr
0;0LFk d dkj.k ck;t dBkj gkrh gA vk;fud ;kixdk
e ¢R;d vk;u] foijhr viof’kr vi;uk T gk jgrk
g tl gh ck& cy yxkr g rk vk;fud f@ALVy dh
ijr ,d&nlj ij fQly tkrh g] fEl 1 eku vko’k

oky vk;u Fehr vk tkr g rik cfrd.k c< thrk g
ifp= 12-24 blfy, vik;fud ;kixd Hxj cNfr enf’kr
djr gA

5% foy ; rk (Solubility) : vk;fud ko] ri;ked ;kixd
llekl;ri €ty tl /ob; foyk;dk e foy; gkr gA
oiLro e bl cdkj d foyk;dk d /koh; v.k fALVyh;
Bklk d vk;uk d DkF viritd;k dj yr g] feld
ifj.kelozi Atk e& girh gA ;fn foyk;d ty ok
rk e& gb bl Atk dk ty;ktu Atk (Hydration
energy) dgr gA vk;fud ;kixd] clthu] dkcu
VViDykjkoM €1 dikcfud foyk; dk e foy ; ugh gkr]
D;kfd ; vioh; ¢Nfr d gir gA

6% vk;fud Vi@ ;k, (lonic Reactions) : tyh;
foy;u e vk;fud ;kixd vk;uk e fo;ktr gk tkr
g] vri vk;fud vif@;k, rho xfr 1 FETu gkrh
gA mnkgj.k d fy, tc NaCl 0 AgNO, d tyi;
foy;u dk feyk;k tkrk g rk AgCl dk “or vo{ki
rjUr gh cu thrk gA

it vnf’kd (Non-Directional) : vk;fud vke/k vnf’kd
gkr gA

L CORERG) 00990
COcOS e FET A

<

+
Jkixdk dh Hxj o oRir

fp= 12-2 1 vk;fud

8t mPp ?

kuRo (ngh Density) : Vk;fud ;kfxdk e
fLFkj o] rvkd.k cy d dij. kvk u ,dé&nlj d
len vk thr gA fEl 1 ¢fr bdkb vk; ru e vk; uk
dh B[;k c< thrh g] feld Qylo:zi ;kixdk dk
%uRo c< thrk gA

199 Bezirk (1somorphism) : vud vk;fud ;kixd
leku byDVkfud foU; kI d dkj.k Be:zirk ¢nf’kr
djr gA th& NaF rfk mMgO ;gk Na*, F, Mg,
0% dk byDVku fol;kl leku gA

Igl;ktd vic/k (Covalent Bond)
yUxE;j u ybl d Ig;kx I Igl;ked vic/k dh
0Kk di( bud vu Bkj nk Teku vFok filu&Hlu 1 jek.kvk
d e/; byDVkuk d BgHkttu Jik fufelk vick dk Igll ;ktd
vic/k dgr gA
bl vick e nykx leku fo] r__.kRedrk oky nk
ijek.k ;k ,d gh rlo d nk ijek.k byDVkuk dk 1>k dj
Igl;ktd vicl/k dk fuek.k djr gA
Igl;ked v.kvk d mnkgj.k ¢
(1) leijekf.od v.k (Homoatomic Molecules) : Icl
Ijyre v.k gibMktu (H,) g] ftle Hkx yu oky
nkuk gkbMktu 1jek.kvk e ,d byDVku gkrk gA ;g
leku -1 1 bl byDVku ;Xe dk IgHkitr djr g
rrk nkuk mN"V x1 (He) dk byDVkfud fol;kl
ckir djr gA

H+H——> H:H ;k H-H

T
IgtEr byDViku ;Xe

leijelf.od v.kvk d dN vi; mnkgj.k futufyf[kr g&
Dykjhu v.k (CL) e nkuk Dykjhu Tjek.kvk (z=17)
d I;kth di’k e Bkr byDVku gkr g vkj ¢R;d e ,d
I;kth byDVku dh deh gkrh gA ; ,d byDVku ;Xe dk
IgHktu djr g] ftle ¢R;d d Hjk ,d byDVku dk
skxnku fd 5k thrk g&
1Cl- + -ClisiCliCl: 5k
T

IgHkfEr byDVku ;Xe

(2) fo'kenjekf.od wv.k (Heteroatomic Molecules) :
Igl;ktd vick fuek.k e Hkx yu oty v.k e ;fn
1jek.k fhlu gkr g rk ; fdkeijelf.od v.k dgyir gA

CI-Cl
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fo'keijekf.od v.kvk d dN mnkgj.k futufyf[kr g&

ty VkHOH O H  H:O:H;kH—O—H
H
S H |

efu v.k (CH,) 4H ¢ H:C:H sk H-C—H
H H

vi/kdre HIgl;ktdrk (Maximum Covalency)

fdlh rlo }kjk cuk; tk Idu oky vfkdre
Igl;ktd wvic/k dn B[k dk vikdre Bgl;ktdrk
dgr gA

iffjoru’khy 1;ktdrk (variable Valency)

:fn dkb rlo ,d 1 vikd Igl;kedrk ¢nfkr
djr g rk bl rlo dh ifjoru’kty I;ktdrk dgr gA
th& QILQK 1 PCI, 0 PCI, cukrk gA ;gk QKLQkj I +3,
+5 1;kedrk ¢nf’kr djrk gA
Igl;ktd ;kixdk d vitkyk{kf.kd x.k
(Characteristics, Properties of Covalent
Compounds)

1% Hkkfrd voLFk (Physical State) : Igl ;ked ;kixd
Rkell; rt v/koh; (Non Polar) VFok cgr de /koh;
gkr gA bu kfxdk dh Bkl ;k no wvolFk bud
v.kvk d e/; mifLFkr ncy ok.MjokY D cyk d dkj.k
gkrh gA

xl & O,N,, Cl,
&0 & Br, lok"i’ky ot
Bkl & ghjk] xQkbV] s, P,
2y fOLVy iju (Crystal Structure) : 1gl;ktd
;kixd Bkekl; ri NEVENKY fELVy d -1 e gkr gA
yfdu dN Igl ked ;kixdk dh B jpuk bruh fo’lky

f@LVyh; gkri g fd o vIkKg.k =i 1 dBkj gkr g]

tl & ghjk] flfydk| SiC, AIN vkfnA

ghjk (Diamond) : ghj e dkcu ijek.k ,d&nlj 1

sp Idfjr pr'Qydh; zi I pkj vU; dkcu 1jek.k

I cf/kr gkr gA bl ¢dkj cgr 1 pr'Qyd ijLij

In< i B xFjgr g lfp=12-3tA ;g0 dkj.k g fd

ghjk Bgl;ked ;kixd gkr g, Ha dBkj gA

XQkbV (Graphite) : ;g ,d ijrnkj Ijpuk d -1

e i1k;k tkrk gA ble dkcu ijek.k sp? Idfjr

VOLFik e gkr g vkj ijLij ,d fu;fer \VHt d #i

e tMdj pknj 'KV d Beku 1jr cukr g] & 1jLij

,d&nlj 1 3.35 A dh njh ij ok.MjokY D cyk Hjk

fLFkj jorh gA ck;d dkcu ijek.k 1j ,d Lorl=
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154 pm
o —

fp= 123 1 ghj dh 1jpuk
byDVku jgrk g fEl xfr’ky (mobile) byDVku dgr
gA ;g byDVku ijrk d yEcor p-dfkdk e mifLFkr
Jgrk gA bu xfriy ;k eDr byDVkuk d dkj.k
xQkbV ,d Igl;ked ;kixd gkr g, Hb o] r dk
Ipkyd g vkj byDVkM cuku d dke vkrk gA
pfd xQkbV fo’kky v.k d -1 e jgrkg vribldk
xyukd mPp gkrk gA 1jrh; Bjpuk dh ijrk d ef;
ncy ok.MjokYl cy gku d dkj.k ijr ,d&nlj ij
vilkuh 1 fQly tkrh g ifp= 1244 blfy, ;g
eyk;e o fpduk gkrk gA bl x.k d dkj.k gh bl dk
%M;k e "k'd Lugdk (Lubricants) d =1 e mi;kx
fd;k tkrk gA
xyukd vkj DoFkukd (Melting Points and Boiling
Points) : Igl;ked ;kixdk d e/; ncy vkd'k.k
cy th& ko vkd'h.k| gkbMktu vke/k] ok.Mjoky |
cy vikin gkr g] ftlg riMu d fy, vikd Atk dh
Vo™ ; drk ugh gkrh gA blfy, bud xyukd ,o0
DoFkukd ck;t de gkr gA ghjk vkj xQkbV] tI
fo’kky v.kvk e vud v.k ,d&nllj e xFk -i e ik,
thu d dkj.k bud xyukd ,0 DoFkukd d eku
vi{kNr vikd gr gA

—

P >

o i —335 pm

/'\

<

A
L
X

142 pm

A
)»
1

fp= 124 % xQkbV di Bjpuk



Bkj.kh 121 % wvk;fud rFk Bgl;ktd ;kixdk e ryuk

de 1- X .k vk;fud ;kfxd Igl;ktd ;kixd
1. Hkfrd voLFk ckst Bkl ¥l & CaCl,, NaCl Bkl & ghjk] xQkbV
MgCl,) ®0 & Br, lok'T’ky ®ot
xl & (0, N, Cl)
2. faLVy 1jpuk foifyr vkof’kr vk;uk 1 cu 1jek.kvk 1 cu gkr gA
3. vic/k ¢Nfr vk;fud vic/k e vin’kiRed X.k Igl;ktd vick e fn’kred x.k
4. lelo;ork ¢nf’kr ugh djr cnf’kr djr gA
5. vikc/kk dh n<rk vick n< gku d dij.k Hxj oNfr| wvkck vi{kNr ncy gku 1 en]

cnf’kr djr gA

diey rFik xyuh; gkr gA

6. xXyukd o DoFkukd mPp futu 4dN vioknk dk NkMdjh

7. foy; rk fkoh; foyk;dk (H,0, CHCI,) vikoh; foyk;dk(CH,, CS, CCl)
e foy; e foy;

8. pkydrk gfor ;k foy; volFk e o] r o|r d dpkyd
d Ipkyd viokn & xQkbV

9. Jklk;fud rio xfr 1 BEilu gkrh g en xfr 1 IEilu gkrh g

Vi@ ; KKy rk
10. lecirk cnf’kr djr g ¢nf’kr ugh djr g

i

ok" 1Ky rk (Volatility) - v.kvk d e/; ncy vkd'k.k
cy d dkj.kgh Bkeld;rt ; ;kixd cgr ok'i’khy gkr
gA
o] r pkydrk (Electrical Conductivity) : ¢k;!
Igl;ked inkfk o] r dk pkyu ugh djr g ixQkbV
d vyrtoki D;kfd bue eDr byDVku ;k vk;u vuiflir
gkr g 1jUr dN ;kixd tk foyk; dk e %ydj vk;u
nr g o] r pkydrk n’kr gA
tl! HCI, H,SO,, HNO,

HCl + H,0 — H,0* + CI-
dN ;kixd Lort vk;uu Hjk o] r dk pkyu djr gA
tl! H,0, NH,

H,0 + H,0 — H,0" + OH-

NH, + NH, - NH,* + NH,-
xQkbV e ¢R;d dikcu ijek.k d ikl ,d eDr byDViu
gkrk g] vri ;g o] r /jk dk pkyu djrk gA
foy ; rk (Solubility) : fdlh ;kixd dh foy;rk e
RkekU; rk ,d fIDWr yix girk g & Deku] Beku dk
Hyrk g (Like dissolves Like) VFkr vk;fud ;kxd
fkoh; foyk;dk e foy; gkr g rHk Igl;ked ;kixd
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vikoh; foyk;dk (C,H,, CS,, CCl,) e foy; okr gA
lkell;r;k ; ty e vkyu’ky o dicfud foyk; dk
e %yu’khy gkr gA ble Hh fo’kky v.k €l ghjk
xQkbV] tk fd fd Ih Hh foyk; d e foy; ugh gkr g]
viokn gh gA

Wy gklk;fud Vi@ ;k’kyrk (Chemical Reactivity) :

Igl;ktd ;kixdk dh vitkfd ;k, vif.od (;Nfr gku
d dij.k /kheh xfr 1 BEilu gkrh gA bu Vi@ ; kvk
e dN 1jku vke/k VWr g rRk u; wke/k cur gA bu
Vi@ ;kvk dk xfrt v/;;u vklkuh 1 fd;k &k
Idrk gA

i8¢ vikc/k dn ¢Nfr (Nature of Bond) : d{kdk d
vird;kiu d dkj.k vkc/k n< o0 fn’kiRed gkr gA

leko;ork (Isomerism) : 0 ;kixd feudk v.kI=
leku gk fdir BjpulRed I= ;k f=foe fol;kNl
flu&ttklu gk Beko;oh dgykr g] vkj bl ifjAVuk
dk leto;ork dgr gA Igl;ked ;kixd ck;!
leko;ork ¢cnf’kr djr gA



milgl;ktd vic/k (Coordinate Bond)

;9 ,d fo’kk cdkj dk Igh;ked wkc/k girk g
fthe nk ijek.k Ik> d byDVku ;Xe Hjk c/k jgr gA bl
byDVku ;Xe 1j nkuk ijek.k dk Beku Bk>k gkrk g 1jUr
1> dk byDVku ;Xe doy ,d gh ijek.k Fjk fn;k thrk gA

byDVku ;Xe nu okyk ijek.k nkrk ijek.k dgykrk g]

g k dju okyk 1jek.k xkgh ijek.k dgykrk gA bl vkcék
hj (—)d fplg I ¢nf’kr djr gA rhj dk "K'k xkgh
dh ij rrk IN nkrk dh vkj gkrh gA

mnkgj.k 1 ¢ vekfu;e eyd (NH,*)

mnkgj .k 2 1 ckjku VKofiy vkjkoM dk vekfu;k d BkFk
IXRTkN &

H F HF
H:N:+ B:F —— |H:N:B:F | .
H F HF ’

vi; mnkgj .k BF, -, SO, H,0,,0,, SO,, SO,,Al,Cl,

VKA

1o vikel/k dh cNfr ¢ milgl;ked ;kxd e vi;fud
rik Bgl;ked vick d y{k.k gir gA

2- foy;rk ' millgh;ked ;kixd Rkekl;ri vif’kd
2i 1 /oh; ghu d dkj.k ty e vYi foy; yfdu
dkcfud foyk;dk e foy; gkr gA

3+ xyukd ,o DoFkukd ' milgl;ktd ;kixdk d
xyukd ,o DoFkukd Bgl;ktd ;kixdk 1 vfikd
,0e vk;fud ;kixdk I futu gkr gA

4 milgl;ktd viclk fn’liked ¢Nfr d gkr gA vri
lelo;fosk d ik, thu dn DEHkouk jgrh gA

ijek.k d{kdk dk vfr(;kiu
vir(;kiu (Overlapping)

te nk ijek.k ,d & nlj d fudV vikr g] rk mud
byDVku v ,d & nlj d ukifkdk d ¢fr vkdf'kr gkr gA
nkuk 1jek.kvk d ijekf.od dfkdk dk vkf’kd vrhknu gk

rk gA bld QyLo: 1 byDVku I ;fXer gk tkr gA bl
ijek.k d{kd virl;kiu dgr gA vfri;kiu dh Bhek
Igl;kth vick dh ceyrk dk enfkr djrh gA nk ijek.kvk
d e/; vikd viri;kiu ccy vic/k d cuu dk ¢nf’kr
djrk gA virtzkiu I r= dh Atk e def virh gA vri
foyfxr 1jek.kvk di ryuk e v.k T;knk LFikb gkr gA
ijek.k dfkdk d vir(;kiu d ifj.kelo: 1 ¢fr eky

eDr gb Atk dh ek=k dk vic/k Atk dgr gA tc nk
1jel.] v.k fuek.k d fy, lehi vkr g rc mud d{kdk dk
vir(;kiu fuiRed] _ .KRed ;k "K; gk Idrk gA ;g
d{kd rjx Qyu d vk;ke di fndLFku e fn’k vkj fplg
1Qth ij fulkg djrk gA vxj vic/k fuek.k d fy, dfkdk
dk fplg wvkj fn’kk ,d Beku gkrh gl m1 AukRed vfr(;kiu
dgr gA tc d{kdk d fplg foijhr vkj fn’kk Beku gkrh

g] rk bl __.lRed vfr0;kiu dg g] tcfd ijekf.od
d{kdk dh fn’k vyx gku d dkj.k vfr0;kiu ugh gkrk g]
bl *K; vfrl;kiu dgr g ifp= 12-5%A
il L
TP Bl § arfrares (I% Wﬂ_ﬁ 311;1—\,)
O
O‘De : p p ‘
(@) (e
(b) ®
()
gev z z
(- b
[
PPy P.Pyg)
VA Z
4
P/ P,
" @ )
(ﬁsrr?al\?:m BN & BRI
srfyemas =&t 2van)
z Z
P« (i) pxpy(i)

fp= 125 § s rik p ijekk dfkak 9 fuired]
__.MkRed rFkk "kU; wvfri;kiu
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d{kdk d vfri;kiu d v/ ij Bgl;ken vikc/ nk
cdkj d gkr g &
1- flXek (o) vkellk
1 flXek (0) vikcl/k & og vkelk &k vikc/i d{kd
vrukffdh; v{k 1j fljokj (Head on) ;k levik;
vir(;kiu I cur gk mlg flXek (o) vic/k dgr gA
(i) s-svirl;kiu & bl ¢dkj d virl;kiu e
ijek.kvk d s dfkd 1jLij vfri;kiu djd
vif.od d{kd cukr gA 1jUr sd{kd dk vkdkj
xkykdj gku d dkj.k ;g vir0;kiu fn’kked
ugh gkrk gA
tl gibMktu H, v.k e ifp= 1264

OO-O—-CD

2- 1kb (m) vhkel/k

H YRATY] T H YRHT] BT Wﬁa—cﬁiﬁ&ﬁﬁ[ H, 3 &
1s BETH 1 HeTH i et
fp= 126 & gkoMktu v.k e ijekf.od d{kdk
dk vfr0;kiu

(i) s-pvirl;kiut tc fdlh ijek.k dk v)ifjr
sd{id nlj 1jek.k d v)ifjr p d{id 1
vir(;kiu djrk g] rc ;g virl;kiu s-p
vir(;kiu dgykrk gA bl vir0;kiu I o vice

curk gA ;g fn’kked vic/k gA dN e[ ; mnigj.k

HCI, NH,, H,0 e s-p Vfrl;kiu gkr gA
tl & HCl ifp= 12-7

fp= 12-7 ' gkbMktu DykjkbM (HCI) v.k e
ijeif.od d{kdk dk wvfr0;kiu

@iy p-p virl;kiut ;g nkcdky 1 Idrk g rFk
nkuk gh fn’kRed wkc/k gA

lev{kh; vfr;kiu i tc nk v)ifjr d{id ,d

oh v{k 1j vfrQ;kiu djr g] rk Tev{; vir0;kiu

dgykrk gA tl Cl, e ifp= 12- 8%

2 1kb () vkel/k ¢ og vkellk tk vke/k d{kdk d
vrukitkdh; v{k ycor il ik’ odV rrk Dekukrj

@mﬁmw ﬁ*ﬁﬁgﬁ P, e
Toral 128 weindivl (CL) &9 4 pp e wem o ot

fp= 12-8 1 Dykjiu (ClL) v.k e p-p ijekf.od
didk dk viri-kin

VIIU,KIU B CUT Yk Iy 1 Ve uyr gA

ifp= 1204
Co—

—— A 'e:ﬂ' — " 'q'l' ________
e

fp= 129 1 p dfkdk dk Tikod vfrl:kiu

1dj.k (Hybridisation)

yxtx lelu Atk yfdu fiu viNfr;k d d{id
viuh Atk rikk byDVku vk dk iuforj.k dj mruh gh
I[;ke Belu Atk rfkk Belu viNfr oky uotu dfid
cukr g] mig Idfjr d{kd dgr g] rFk bl ifj%&Vvuk dk
Idj.k dgr gA
Idj.k d fy, ifjfLFkr;k
(Conditions of Hybridisation)

1 ,d oh ijekk sk vi;u d yxix lelu Atk d
d{kd 1dj.k e Hkx yr gA

2-  Ldfjr dfidk d I[ Idj.k e Hkx yu oky
foftkiu d{kdk dn I[;k d cjkcj gkrh gA

- Idj.ke fjDr] v)i.k sk i.k tj d{kd Hkx yr gA

4-  1dfjr d{kd ¢cy vikc/k cukr g] D;kfd bue vikd
fn’kRed X.k gkr gA

5 ,d rlo foftku ¢akj d Idj.k n’lk Bdrk gA

Idfjr d{kd LFik;h 0;0LFk iku d fy, f=foe e
fof’k'V fn’kkvk e funf’kr gkr gA blfy, 1dj.k dk
cdkj v.k dh T;kfefr fu/ikfjr djrk gA

Idj.k d cdkj (Types of Hybridisation)

s,p 0 ddfkd vkil e Htefyr gkdj sp, sp?, sp?,
dsp?, spd, sp3d? rFkk sp3d® Idfjr d{kd cukr gA

bl v/;k; e geso p dfkdk d vkil e Htefyr
gku 1 cu rhu ¢dkj d Rdj.k dk v/;;u djxA

(ysp bIdj.k  (i)sp2 bdj.k (i) sp® Dd].k
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J[k; ;ksp Bdj.k (Linear or sp hybridisation)
bl cokj d Idj.ke ,d s rfi,d pd{d Idijr

gkdj nk u; sp Idfjr d{kd cukr gA bld v.k dh

ViNfr j[k; gkrt gA bl Idj.k dk fod.k ;k j[W;

Idj.k Hh dgr gA mnkgj .k  BeCl,, CO,, HgCI BeF,,

C,H, VifnA

cfjfy;e ykjkbM v.k dk fuek.k

(Formation of Beryllium fluoride (BeF,) Molecule)

Be dk ijek.k Pekd 4 vkj vk] volLFk e bldk
byDVkfud foU;kl 1s22s? gkrk gA pfd bl d nkuk d{kd
Hj gkr g] vri vke/k fuek.k e bl d Hkx yu dh REHkouk
ugh gkrt gA v.k dk 1= n’kkrk g fd ;g f}H1;kth
(Bivalent) gA blfy, 1j tj g, 2s d{kd 1 ,d byDVku
2p d ,dfj0r dfkd e clur dj fn;k tkrk g] €1k fd
utp nf’kr g

2s ,0 2p nkuk dfkd] ftue fd ,d&,d byDVku
gkrk g]sp-1dj.k e HEefyr gkr gA nksp-1dj d{kd nk
Tyvijhu ijek.kvk (1s22s22p22pp,t) d V) ifjr 2p-
d{kdk 1 v{k; vfri;kiu dj v kc/k cukr gA BeF, dk
d{kd fp: futuor gkrk g #fp= 12-104A

fp= 1210 | BeF,v.k dk dfid fp=

f=dk.kh; ;k sp> Bdj.k
(Trigonal or sp? hybridisation)

bl ¢cdij d 1dj.k d virxr ,d s o nk p d{kd
Idfjr gkdj rhu u, sp? 1dfjr d{kdk dk fuek.k djr gA
cR;dsp? Idfjr d{kd e 33.3%s- y{k.k rFik 66.7% p-
y{k.k gkr g ifp= 12-11%A

v.k dh viNfr f=dk.ih; Teryh; girh g rik v.k e
vike/k dk.k 1200 dk gkrk gA v.k dh viNfr f=dk.k; gku
d dkj.k bl f=dk.kh; 1dj.k Ho dgr gA

X X
= N /
Pt SRR
S — FED p— PE®

| p— T

11200
Sp’— BED
fp= 12-11 % sp? 1dj.k

mnkgj .k & BF,, AICL, C,H,, NO,~, SO,, SnCl, vifn
ifp= 12-12%A

fp= 1212 t BF, v.k dk d{id fp=

tl &BF, v.k dk cuuk (Formation of BF, Molecule)

pr'Qydn; ;ksp® Bdj.k
(Tetrahedral or sp® hybridisation)
bl Idj.kd vrxr ,d s o riup dfid Idijr
gkdj pkj u, sp® 1dfjr d{kdk dk fuek.k djr gA ¢k;d
sp? bdfjr d{kd e 25% s-y{k.k 0 75% p-y{k.k gkr gA
v.k di viNfr lepr'Qydh; gkrh g rik v.k e
vke/k dk.k 109.28° gkrk gA v.k di viNfr pr'Qydh;
gku d dkj.k bl pr'Qydh; Idj.k Hh dgr g
Ifp= 12-13%A
(i) eFku dk fuek.k &
eFku (CH,) v.k e dkcu d pkjksp® 1dj.k d{kd
gioMkeu d v)ifjr 1s d{kd d Ik v{h;
vird;kiu djr gA bl ¢cdkj BHh pkjk C—H vikc
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109.28°

sp’ AHRT HeTH

R 1213 IGHABI AT sp’ HHII
o Vke/k gkr g vkj 109.28° d vikc/k dk.k d BkFk
,d fu;fer pr'Qyd d pkjk fdukjk ij fLFkr gkr
gA lfp= 12-14%

fp= 1214 } eFku v.k dk d{kd fp=

(i) vekfusk dk fuek.k © vekfu;k e ukbVktu dk
1jek.k Dekd 7 vkj byDVkfud fol;kl 15 2s22p *
2p,'2p,t gkrk gA ukbViktu ijek.k sp* Idfjr gkrk g
vkj rhuk p-dfkd gkbMktu dfkdk d BkFk vEr0;kiu
e Iftefyr gkr gA
bl ¢dkj IH N—H vick ( ) cNfr oky gkr gA
byDVku d ,dkdh ;Xe dh mifLFfr fijkfeMh T;kefr
dk rik vke/k dk.k 107.5° dk fu-fir djrk g
lfp= 12-15¢A

(i) ty dk fuekk © H,0 e viDIhtu dk 1jek.k
@ekd 8 rFik byDVkfud folskI 1s22522p 22p, *2p *
gkrk gA viDIhtu ijek.k Hb sp* Bdfjr gkrk g
tefd bl fLRkfr e ,d&,d bydVku oky nk d{kd
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p= 1215 % vekiu;k v. ' p=
gkoMktu dfkdk d BkFk vir(;kiu e "lfey gkr gA

vri nkuk O —H vikc/k fhXek (o) vkc/k gkr gA nk
,dkdh byDVku ;Xe dh mifLRfr eMh gb ;k dk.kh;
T;kefr dk rRkk vic/k dk.k 104.5° fu-fir djrh g
lfp= 12-16%A

egRoi.k fcln

fp= 1216 § H,0 v.k dk d{kd fp=
1 v.k e ijekkvk d e/; miflFr vid'i.k cy dk

JkBk;fud vic/k dgr gA bld cuu | v.k e LFkf;Ro
vk thrk gA

2- vikchk dk fuek.k v'vd fu;e d vullkj gkrk g] vFkr
GR;d ijek.k viu ckare di’k e viB byDVku ¢klr



10-

11-
12-
13-

djuk pkgrk gA
v'Vd fu;e d viokn&
(i) byDVku U;u ;kixd & BeCl,, BF,, AICI, VnA
(i) v'vd dk ¢clkj & PCI,, SF,, IF, VifnA
(iii) fo'ke byDVku ;Dr ;kixd & NO, NO, vkfnA
JkBk;fud vike/k cefkrt riu ¢dkj d gkr g &
vk;fud] Igl;ked rik milgl;ked vic/k
vk; fud vikc/k vikdry s-Cykd d rRo rFkk p-Cykd
d gyktuk I cur gA
Igl;keh vick v)ifjr d{kdk d vir0;kiu ;k
byDVku Bk>nkjh d ifj.kkelo- 1 cur gA
milgl;ked vic/k e nk ijek.k Ik> d byDVku
;Xe Jhgk chk jgr g] 1jUr l> dk byDViku ;Xe doy
,d gh ijek.k Hjk fn;k €krk gA byDVku ;Xe nu
oky 1jek.k dk nkrk vkj xg.k dju oky 1jek.k dk
xkgh dgr gA
flXek (c) vike/k vkc/h d{kdk d vrukitkdh; vik 1]
fhjokj ;k Dev{l; vir0;kiu 1 cur gA
ib (=) vikc/k dfkdk d vrukitkdh; v{k ij yEcor]
rFk 1ikod Nekukrj vir0;kiu I cur gA
Idj.k e yxix lelu Ati d dfid viill e lery;
Atk ,0 viNfr d uotu d{kd cukr gA
sp Idj.k dk j[kh; Bdj.k i dgr gA
sp? 1dj.k dk f=dk.kh; Bdj.k Hh dgr gA
sp* 1dj.k dk pr'Qydh; Idj.k Hh dgr gA

VH;kBKFk ¢'u

oLrfu'B ¢'u

1-

futufyflkr e 1 fdl v.ke v'vd dk fue; ykx ugh
gkrk &

vk CO,

ick H,0

it o,

int CO

futufyf[kr e 1 vk;fud vic/k ;Dr ;kixd g &
Vi CHCI,

ich Cl,

il% BaCl,

ink CH,

3-

og ;kixd ftle vk;fud rRk Bgl;ktd vick
nkuk mifLRr g &

Vi CH
fch H,
il" KCN

int KCI

,d s rik ,d p dfkdk d

Vi nk ijLij yEcor d{kd
Ich 1800 ij fLFkr nk d{kd
it ,d lery ij riu d{kd

it pr'Qydn; Ijpuk

og ;kixd ftlesp® Ldfjr dfkd ik;k
Vi CcO
fct CH,
it BF,

int BeCl,

4

Idj.k I cur g &

thrk g &

2

viryAlkjiked ¢’u

1-

2-

3-

5.

JkIk; fud vike/k dk ifjikfkr dife, A

fdlh ,d ;kixd dk 1= fyf[k; fele v'vd dk
clkj gkrk gA

o rHk = vikc/k d fuek.k dk fp= 1 ¢nf’kr dift;A
fdlt ,d Iglh;ktd ;kixd dk uke fyf[k, tko]r
dk Ipkyd gA

ty d v.ke viDintu dh 1dfjr volFk crib,\

yAUkaRed 1’u

5-

xQkoV Igl;ktd gkr g; Hh o] r dk Ipkyd g]
D;K\

BF, di Ijpuk leryh; f=dk.k;
fijkfeMh gA D;k\

BF, <—NH v.k e fdl cdkj dk jkIk;fud vikcek
ik;k g\ bl v.k dh byDVkfud I jpuk nift,A
vk,fud ;kixd ty e foy; gkr g] tefd Igl ;ked
;kixd ty e vioy;A D;k\

vk;fud ;kixd Hxj gir g] Te>kb,\

g] tcfd NH, db

fucl/kkRed ¢’u

1-

[89]

vk;fud wvick fdl dgr g\ vk;fud wvic/k dh
vko ;d “kr crib,A vk;fud ;kixdk d vitkyk{f.kd
X.k/kek dh foopuk dhft,A



v'Vd fuse D:k g bldh 0G:k[:k djr g, bId 5 Idj.k fdl dgr g\ fofdu cdkj d Idj.k dh

viokn fyf[k,A mnkgj.k Bfgr 0;k[;k dhft,A
Igl;ktd vick fdl dgr g\ Igl;ktd vic/k —
fdru cdkj ok girk g\ Igl;ked ;kixdk dh e[; mukjekyk & 1 4nk 2 40% 3 4B% 4 ich 5 Yich

fo’k'krk, nhft,A
milgl;kted wvic/k fdl dgr g\ bl wvic/k dh
e[; fo’kkrkvk dh 0;k[;k dift,A

[90 ]



bdkb & viI

v/ & 13
Jkhk;fud rFkk vk fud  BEE;

(Chemical and lonic Equilibrium)

Hkfedk

, I jklk; fud vikdd sk, ftue f@;kdkjd Lik’ihe
fdgh fo’k'k ifjfLFkfr;k e ijLij vitf@;k djd mRiknk e
ifjofrr gkr g yfdu mlgh ifjfLRfr;k e mRiknk 1
f@;kdijd ckir ugh fd; tk Idr g] mlg vuR@e.k;
Vi@ ;k, dgr gA blg f@;kdkjd T mRiknk di vkj rhj
dk fpa cukdj ¢nf’kr djr gA tl&

AgNO,(ag) NaCl(aq) AgCI(s) NaNO;(aq)

0 jkbk;fud vitkid;k, ftue f@;kdkjd fdugh
fo’kk WfjfLFkfr;k e vkil e viki@;k dj mRiknk e
ifjofrr gkr g vkj mugh ifjfLRdfr;k e gh mRikn 1ut
f@;kdkjdk e ifjofrr gkr g vFkr vk ;k nkuk fn’kovk
e ivx rik crimh BEiu gkrh gk] mlg mR@e.l; vikfd;k,
dgr gA

bu vitki@ ;kvk e ck;h B nk;h vkj pyu okyh vilid ; k

kel vilkfd sk e 1@ ;kdkjd mRikn e cnyr gml vx

Vi@ ;k dgr g tcfd nk;h 1 ck;h vkj pyu okyh
Vi@ ;k sk fel vilkid;k e lekn 1ut fd;kdkjd e
cnyr g ml ¢rii vitkfid;k dgr gA €tl&

vx Vi@ ;k
N,(9)+3H,(9) —

Jkhk;fud HE; (Chemical Equilibrium)
mR@e.kh; vikid;k dh og volLrk feld wirxr
VX VK ¢rhi nkuk vilki@;kvk dh nj cjkcj gk tkrh g
rik f&;kdkjdk vkj mRiknk dh BkUeerk, fLFkj gk thrh g]
JkIk;fud WKE; 5k DIE;koLFkk dgykrrt gA tl&

2NH;(g)
crii ViHD; i

CaCO,(s)—= Ca0(s)+ CO,(g)

H,(9) +1,(9) ==2HI(9)

N,(9) 0O,(9)===2NO(g)
HIE; dk fuEufyf[kr nk Hkxk e oxINr fd;k x;k g9&
1- Hkfrd BKE; (Physical Equilibrium) : foftklu Hkfrd
cQek e LFkfir gku oky BKE; dk Hkfrd NiE; dgr
gA t1& cQ dk fi%yuk] ty dk okf'ir gkuk vkfnA
2- Jklk;fud BKE; (Chemical Equilibrium) : foftklu
Jkbk;fud ¢@ek e LRkfir gku oky BIE; dk jkIk;fud
IiE; dgr gA th&H,01,d e/; Vi@ ;K CaCO,
dk viAkVu vikfnA

jklk;fud ME; dh ¢Nfr
jkIk;fud NiE; dk Ie>u d fy, ge ,d mi@e.kh;
Vi@ ;k 1j fopkj djr g&

A+B==C+D (1)

ckjik e ge Ao B dh dN ek=k, ,dcin Tk=e yr
gA €l oh viid;k ckjEk gkrh g C rFk D dk cuuk
GkjEHk ok tkrk g vkj BkFk gh C vkj D vikid;k djd A
Vkj B cukuk ckjek dj nr g VHkr vx vij crii vifd;k;
yxtx ,d gh Be; ckjEk gk tkrh gA ckjEdk e vx
Vi@ ;k dk ox ¢rim vitkid;k d ox 1 cgr vi/kd gkrk
g 1jlr €1&tl C vkj D dh ek=k c<xh ¢rii Vi@ ;k
dk ox Hh c<xtA bl ¢dkj Te; d DF& IR vx viHid ;k
dk ox AVxk tcfd ¢rii vitki@d;k dk ox c<xtA dN
le; cin , Ih fLRkfr vikrh g fd vx vitki@;k vij crii
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vitkid ;k dk ox Beku gk tkrk g vkj vitki@ sk BIE; koLFik
e vk trh g vFkr og fLFfr €c nk foijhr vilfd@;Kk,
Leku ox I gkrh gk vkj vilkdkjdk vy mRiknk dh BkJerk
le; d LR ifjofrr u gkl BKE;koLFkk dgykrh gA

HE; koLFKk i f@;kdkjdk vkj mRiknk dh Bilerk e
dib ifjoru ugh gkrk g ijUr vx vkj crhi vilfd@;Kk,
IEilu gkrt jorh g blfy; jklk;fud NE; ,d xfrt
LiE; (Dynamic Equilibrium) ifp= 13-1% gA

Jos @l Sufefy
¥ arfafesar

A+B—>C+D (e erfaiferan)

{C_D > A+B(T s

T, gq —> T,
fp= 131t ,d vi@;k e xfrd HiE;

kfrd c@ek e HIKE;

Hikfrd 1@e dk vFk inkFk di foftklu voLFk Bkl &0
vk X1 1 BEcfUkr gA Hkfrd ¢@e d v/; ;u I IKE;koLFk
e fd It fudk; d vitky{k.k dk vkBkuh I Be>k t Idr¥k
gA Hkfrd voLRkvk e virtifjoru bld J'B mnkgj.k g&

Bkl —— %0
20 —— xlI

Bkl —— xlI

1-  BkB&xo Nk ;koLFkk (Solid-liquid Equilibrium) :
,d A'elji/k Frel fyiLd e j[h cQ ,0 ty] tc
TykLd nkFk vij ifjo’k e A'ek ok fofue; ugh gkrk
g VFr uk A"e k ckgj fudyrh g vij uk gh A'e
ckgj 1 vnj vkrh g] €c rkieku rfk nkc fLij jor
g rk BK; oLFk e cQ rFk ty d &0;ekuk e dkb
ifjoru ugh gkrkA mi; & BKE;koLFkk LRfrd ugh
gkrh g ijUr xfrd gkr gA cQ rfk ty d e/;
Vi@ ;k Trr pyrh jgrh gA

[92]

cQ — ty
H,O(s) — H,0(y)
xyu di nj == fgeNr glu dh nj

®0&x 1 IE;koLFkk (Liquid-Gas Equilibrium) :
ty dk,d [y |k—ej[r g rk ty dkok"iu gkrk
g rik dN le; 17°pkr ijk €ty okf'ir gk tkrk gA
fuf’pr rkide 1j ;fn ty dk ,d cln 1k=e j[k rk
ty okf'ir gixk ,0 ty d v.k 20 volFk I ok'i
VOLFk e tk;x vkj ok'i nkc c<xkA ,d fLRfr , I
vikrh g tc ok'tu dh nj 1%uu dh nj d leku gk
thri gA vHkr fuf’pr rki@e 1j vc ty] tyok'i
dh ek=k ugh c<xtA ;g BE;koLFkk dk cnf’kr djrh
gA

H,0(f) == H,0(g)

ok'tu dh nj == 1%uu dh nj

Bkl dk 20 e o xI dk zo e DKE;

vh Bkl dk o e HiE; & ;fn fuf’pr rkide o
nkc 1j ty d fuf’pr vk;ru e ’k6j dk %y
rk *k&j dk foy;u ikir gkrk g bl foy;u e
k) dh ,d fuf’pr ek=k gh %yrh gA yfdu
,d fLFkfr , Ih vk, xh tc *k6j dh vi/kd ek=k
Kyu 1j og ugh Xkyxh vFkr *k&j dk Irir
foy;u ckir gkrk gA Irir foy;u e ’i0dj d
%y g, v.kvk ,o fcuk %y v.kvk d e/; xfrd
BIE; koLFkk LFkfir gk tkrh gA

’kOj lfoy ;ut —= ’kOj Bkl
%y fcuk %y g,
HiE;koLFik 1] "k&j d %yu di nj *k&j d iu
f@LVyu dh nj d cjkcj gkrh gA
k6 d %yu dhnj —— *k@j d 1ui fdLVyu
dh nj

ich x1 dk zo e IKE; & tc x1 dk 2o e Hkyk
thrk g rk fLFkj rki ,o nkc ij x1 d vioy;

V.kvk ,0 20 e %y g, Vv.kvk d e/; LiE;koLFk
LFkkfir gk tkrh gA

tl& CO,(g) == CO, lzo e Hyrt



jkIk:fud c@ek e IE;

(Equilibria in Chemical Systems)

ivi caco, dk fosktu & tc Bkl dk ,d cln ik=e
ydj fuf’pr rkide ij xje djr g rk ;g Bkl CaO
rfk co, x1 e fo;ktr gkrk gA tc rd nkc c<xk
rc rd fo;ktu gkrk jgxk yfdu FikMh nj ckn nkc
fLFkj gk tkrk gA bl dk v ;g gvk fd cO,dk cuuk
fLFkj gk x;k tcfd caco, v Hi mifLFkr gA bl
Vi@ ;k e nkc dn fLFkjrk b1 ckr dk inf’kr djrh
g fd vii@;k e NE; LRkfir gk x;k gA ftl
futufyf[kr cdkj 1 ¢nf’kr djr g&

CaCO,(s) == CaO(s) + CO,(g)

ich gkbMktu o wvk;kMiu dk B;kx ¢ tc gkbMktu
0 Vk;kMu dk cln 1k= e ydj fuf’pr rkide ij
xje fd;k tkrk g rk gkbMktu vik;kMkoM curh gA
CkjEtk e 1k= e fed.k xgj cxuh jx dk gkxk yfdu
te vilkid sk gkxh rk gkbMktu] vk;kMiu 1 vitkid ; k
djxi o vk;kMu dh ek=k de gku yxxh o ik= e
cxuh jx gYdk gkrk &, xk vFkr jx dh riork de
grh €, xiA ,d fLRfr , Ih vk, xh fd Vi@ ;k
fed.k d jx dh rhork fLFkj gk €k, xh €cfd mle
vk H0 vikdkjd mifLRr gA ;g jx dh fLFGrk bl
ckr dk ¢cnf’kr djrh g fd vikdkjd o mRikn dh
Bieerk fLFj gk xb g o BKE;koLFk ckir gk xb gA

H,(9) + 1,(9) —— 2HI(9)

&0; wvulkrh 1@k fu;e ,0 IKE;
fLFkjkd (Law of Mass Action and
Equilibrium Constant)

Jklk;fud vitkid;k d ox 1j Bklerk d cHiko dk
le>ku d fy, Tu 1867 e uko d jlk;uK Ih-,e- xycx
(C.M. Gulberg) 0 - okx (P. Wage) u ,d fu;e fn;k
fel xycx&okx dk fu;e] &0; vuikrt fd;k dk fu;e ;k
11@; &0;elu dk fu;e dgr gA

bl fu;e d vullj ¢R;d jkllk;fud vitkid;k dk
ox Vi@ ;k e Hkx yu oky f@;kdkjd inkrkk d 1fd;

&0;ekuk d x.kuQy d letuikrh gkrk gA bl fu;e e
¢;a link dh 05k sk v | kyf[kr g&

Vitki@ sk dk ox ¢ 1@;kdkjd inkFk di xke ekyk
eog I[;k & bdkb Ie; e miiknk e 1fjofrr gk tk;
Vi@ ;k dk ox dgykrk gA

Ikerk e ifjoru

le;

Vi@ ;k ox dh bdkb eky yiVjs 1d.M& gkrh gA

1f@; &0;eku (Active mass) : f@;kdkjd TnkFkk
dh xke ekyk e og I[;k €k bdkb vk;ru e mifLFkr gk
1fd; &0;eku dgykrh gA 11@; &0;eku dk xke eky cfr
yivj e ¢dV fd;k tkrk gA bl xke v.kdrk ;k ekyjrk
Hh dgr gA

Vi@ sk dk ox %

iniFk dh ek ixie et @ inifk dk v
ik=dk vk; ru iyhvy et

fdlh jklk;fud vitid;kt A+B = C+D(i) e
A, B,C,D d If@; &0;eku @e’k [A], [B], [C], [D] ok
vx vitk@k dh xfr r, o ¢rii vikf@;k di xfr r, gy
rc &0; vuikrh f@;k fu;elulkj&

vx V@ ;k dh xfr r o« [A][B]

crin vikf@;k dh xfr r, «<[C][D]

r.= K, [A] [B] (2

r, = K, [C] [D] ..(3)

K.0 K, vx 0 ¢rii vitki@d;k d ox fu;rkd gA

BIE;koLFkk 1j&

110; ®0;eku %

rf:rb
K; [A] [B] = K, [C] [D] -(4)
K, C D
K, A B ..(5)
k- Ko

Kb

rkide d fLFj jou 1j] vilkf@;kvk d ox fu; rkd
H fLFkj jor gA

K sk K, o« rkide

K dk NiE; fLFkjkd dgr gA

K nk ¢dkj dk gkrk gA K 0 K,

K, dk v DiE; fLRkd nic d zi e gA

K, dk vF 1iE; fLRjkd Dkerk d -i e gA

_1@;iQyk ch Bk ck x.luQy
¢ f@;kakjok oh Bknrk ok x.kuQy

tl& K
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[c][P]
th& K, = ..(6
°~ [a][e] ©
;in kb fud viki@;k xIh; volFk e gkrh g
VFkr f@;kdkjd ,0 mRikn BHh xBh; oNfr d gk rk ge
f@;kdkjdk ,0 mRiknk e ekyj Ikierkvk d LFku 1j mud
Vkf’kd nkck (partial pressure) dk ¢;kx e yr gA bu
ifjfLAfr;k e NiE; fLRjkd dk K e infkr fd;k Ehrk
gA Vitkid ;k

aA+bB ——= cC+dDixIh; volLFk e¥
Jklkfud LE; d vullj

PC P d
Kp P'Za P[B)b (7)

bl ¢cdkj tc Lit’kt dh ekyj Bierk, yh thrh g
rc IE; fLRjgkd K gkrk gA tc Li’ke dk vif’kd nic
fysk tirk g re NE; fLRgkd K ghrk gA

BIiE;koLFkk dk cHikfor dju oky dkjd

(Factors Affecting the State of Equilibrium)
tc fudk; BE;koLFk e gkrk g rc vx rHk ¢rhi
vitkid;k, ,d Beku ox 1 BETUU gkrh gA vRkr DiE;
xfrd volLFik e gkrk gA rki] nkc vij Bilerk dk TKE; 1]
cHiko ek=kRed =1 I rk &0; vuikrh 1@k d fu;e d
vulj fn;k € Bdrk g] yfdu x.kked -1 1 bud
IiE; 1) ctko dk v/;;u 1884 e YiInlh oKkfud
yk&’krfy; u fd;k rRk ,d fu;e cLrr fd;k fEl yk
Krfy; dk fu;e dgr gA
bl fu;e d vulkj ;fn fdlh vitki@d;k di BKE; koLFik
ij rki] nkc ,o0 Derk vifn e ifjoru fd;k trk g rk
IE; ml fn’kk e folFkfir gk tkrk g fE1 vij fd, X,
ifjoru dk ¢tkko u"v gk 1dA
1% Dkerk ifjoru dk chko (Effect of Change of
Concentration) : ,d vitki@d;k dh B ;koLFkk 1]
fdlh f@d;kdkjd ,0 mRikn dh Bllerk e of) dh
thrh g rk IE; mB v folFkfir gkrk g] gk inkF
dh Ilerk e deh gkA

mnkgj.k d fy, N, o H, Jjk vekfu;k dk 17y'%.k
gkrk g

N, (9) + 3H,(9)=—= 2NH;(9)

[94]

;fn IKEskoLRk 1§ N, vFlok H, di Bkerk c<ib
thrh g rk NE; vx fn’k e folFkfir gkrk g rifd
N,0 H, dn Ilerk e del gkA blh ¢dkj ;fn
HIE;koLFik 1) NH, o Bkleerk c<kb tkrh g rk IE;
crim fn’kk e folLFkfir gkrk gA vFkr tc fdIh Hh
f@;kdkjd dh Blerk e of) gkrh g rk BE; vx
fn’k e folFkfir gk tkrk g tc fd It mRikn dh
Hlerk e of) gkrh g rk LiE; ¢rhi fn’kk e folFkfir
gk Ekrk gA

2% rki ifjoru dk cHkko (Effect of Change of
Temprature) : rki e of) gku ij DKE; A'ek’k¥h
Vitki@ ;k dh fn’kk e folFikfir gk tkrk g rFk rki e
deh ghu ij NIE; Aveldkih vikig;k dh i’k e
foLFikfir gk tkrk gA
mnkgj.k d fy, ukbfvd wviDIkbM d fuek.k dh

vili@ sk A'el’ il gA
N,(g) + O,(q) JAZKT% 2NO(g) AH = +180.0 kJ
rki e of) dju ij LKE; nk;h vkj foLFkkfIr gk Ekrk
g tefd rki e deh dju ij BKE; ch;h vk foLRkfir gk
thrk gA
13k nkc i1fjoru dk cHkko (Effect of Change of
Pressre) : nkc dk ¢Hiko viHf@;k e Hkx yu oky
f@;kdkjdk ,0 mRiknk d ekyk di B[ ;k i1j fuhk
djrk gA
@) ;fn mRiknk d ekyk dh B[k vitkdkjd d ekyk
di B[k 0 vikd gk

N,O,(9) == 2NO,(9)

11 ekyh 12 ekyh
An=miln d ekyk dh 1[;k&vfikdijdk d ekyk
di I;k

o viti@;k, ftue An>0 VFkr An /kukked gk
rk nkc c<ku 1j DiE; crhi fn’kk e vkj nkc e det
dju 1j NE; vx in’kk e folFkfir gkxkA

(i) o Vi@ ;k, ftue An<0VFHkr An _ .KRed gk
rk nkc c<ku 1j ME; vx fn’lk e vkj nkc de
dju ij NE; crhi fn’k e folFkfir gkrk gA

N,(9) 3H,(9) == 2NH;(9)
11 ekyh 13 ekyh 12 ekyt
dy 4 ey



(ii)o vikid;k, ftue An=0rk DK ;koLFk 1j nkc
ifjoru dk dkb iHko ugh iMrkA

N,(9) 0,(9) == 2NO(9)
11 ekyh 1L ekyt 12 ekyt
dy 2 ely

iy BKE;koLFkk 1j mRcjd dk chkko (Effect of
Catalyst on Equilibrium) : dkb mR¢gjd mR@e.ki;
VIt sk dh wx rFk i nkuk vitkid sk d ox dk
,d leku ek=k e c<krk gA mR¢jd BIE;koLFk e
@ ;kdkjdk ,0 mRiknk dh Bklerkvk dk cHikfor ugh
djrk vFkr mhcjd BKE;koLFkk dk ctikfor ugh dj rkA
mRcjd dh mifLFkfr e doy HIE;koLFkk k% ckir
gkrh gA

o BKE;koLFkk 1) fuf'@; xMk dk chkko (Effect of
Inert gases on Equilibrium) = ;fn fLRj vk;ru 1j
fuf'@; x Mk dk feyk;k tkrk g rk BE; d folFkkiu
dh fn*k vitki@;k dh cNfr i fulkj djrh gA

levi;u ko vkj bldk eglo

(Common ion Effect and its Importance)

fdltncy o] r viAVv; d tyh; foy;u e le&vi;u
mRilu dju oky ¢cy o] r viAV; dk feyk fn;k &; rk
ncy o] r viAV; dhfo;ktu dh ek=k vkj de gk kit
gA bl ¢cdkj ncy o] r vi%V; d fo;ktu dh ek=k de
gku dk ctkko Be&vk;u cHko (Common ion Effect)
dgykrk gA

levk;u chiko vug;kx

X.kkRed fo'y'k.k e wvug;kx

i1 leg 11 e ru HCI dk mi;kx if}ri; leg e
HCI dh mifLAfr e H,S gokfgr djr g rk le&vik;u
GHiko d dkj.k IYkaM vk;uk dk Tke.k de gk
thrk g th de foy; rk x.kuQy oky f}ri; leg d
InL;k d vo{ki.k d fy, 1;kir gA

HCl == H" +CI”

HS——2H S*
ilevk; ul
bl cdkj le vk;u chko d dkj.k H* vi;u d
Ile.k e of) gkr g] fEN T H,S dk vk;uu de gk Tkrk
g ftle s> FkMh ek=k e ¢klr gkr g &k fd f}ri; leg

d IYQkadvo{' kdfy i;kr g D;kd /Auk;u o
S% vk; uk dk vk;uh x.kuQy mud foy; rk x.kuQy |
vilkd gk tkrk g der s> dk ;g de Me.k1v legd
fuk;uk d BYQkoMk d vofki .k d fy, vi;kir g] vri
bl ifjfLRfr e o vofkfir ugh gir gA
@iy rri; leg e NH,CI dk mizkx & NH,CI dk
mi ;kx X.MRed fo’y'k.k d 11 vkj v leg d &uk; uk
d vofki.k e fd;k tkrk g
rri; ox dk leg vikded vetfu; e DykjkoMNH,CI
dh mifLAfr e NH,OH gA NH,0OH ,d ncy o] r VIAV;
g feldk vYi ek=k e fo;ktu futukulkj gkrk g&

NH,OH == NH; + OH"

NH,CI ,d ¢ccy o]r viXV; g ftlhdk fosktu
futuku Ikj g&

NH,Cl==NH; +CI"

vri ¢cy NH,CI di mifLFkfr e ncy NH,OH dk
vk;uu de gk thrk g fEll de OH Vk;u ckir gkr g
thk fd doy rrh; leg Fe, AR* rFik Cr3* vk;u gf
gkoMDEKOM d =1 e vofkfir gk ikr gA ipe leg d
Ba?*, Sr*, Caz* Vk;u vofkfir ugh gk ikr D;kid rrt;
ox d eydk d gkbMkD BkbMk dk foy ; rk x.kuQy ipe
ox d eydk d gkbMDIkbM d foy; rk x.kuQy I de
gkrk gA
foy;rk x.kuQy vk bldk eglo
(Solublity Product and its importance)

fuf’pr rki 1j Irir foy;u e miflFkr vk;uk dh
Hlerk d x.kuQy dk o] r viV; dkfoy;rk x.kuQy
dgr gA

AgCI(s): AgCl,  —— AD ) t Cl

ifoy ;1 (a0)

&0; vuikrt f@;k d fu;ekulj

_ [Ag+(aq)][C|_(aq)]
~ [ACl]
K[AgCI] = [Ag+(aq)][C|7(aq)]
pfd fLFkj rki ij fdln Brir foy;u e [AgCI]
Bkl dh ek=k vFkok yo.k dh Bklzerk fLFkj jgrh gA vri
K(AgCI) i fLFkj gh JgxkA bl u; fLRjkd K ik
0;& fd;k thrk gA

Ksp =[AG"(ag) [C (ag)]
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Idr gA ;fn vk;uh Bilerk dk x.kuQy foy;rk x

mi;al;td d vilkkj 1j futufyflkr fu'd'k fudky

uQy

d cjkcj gkrk g rk foy;u Brir ghxkA

(ii)

(i)

[AT][B"] =K foy; rk X.kuQy

;v un Tnrk dk x.kuQy foy ; rk x.kuQy |
de gkrk g rkfoy;u vIrir gkxk rFk yo.k dh vkj
ek=k Kyh €k 1drh gA

[A][B 1<K,

;fnovikuh BTk dk x.kuQy foy; rk x.kuQy 1

vikd gkrk g rk foy;u virhrir gixiA bl fLRfr
e yo.k dk vo{ki.k gkrk gA

[AT][B7]> K,

foy;rk x.kuQy dk eglo

i

2% ued dk

ekyj foy;rk di x.kuk ¢ foy;rk x.kuQy dh
Lgk;rk 1 vYi foy; o] r viAVv; dhfoy;rk eky
c¢fr yivj e Kkr dj 1dr gA

K)dj.k i oued dk Ck)dj.k foy;rk
X.uQy 1j vilfjr gA v’k) NaCl e vikdkkri
KCI dh v’k) gkrh gA KCI dk foy; rk X.kuQy
NaCl dh ryuk e vikd gkrk gA v’k) NacCl d Bz
foy;u e HCI xI cokfgr djr g , Ik dju 1j CI-
vk;u dh Bkerk c< thrh g ;g Ilerk doy NaCl
dk vo{ifir dju d fy, i;kr gkri g] KCI foy;u
e gh jg tkrk gA

NaCl—=Na"* +CI~

HCI H*+CI-

lkcu dk fuyo.ku (Salting out of soaps) : mPp
olt; viyk d LkM;e ;k ikvi’k;e yo.k Tkcu gkr
oA ry e HiM;e ;k 1kvi’k;e gkbMkDEkbM dik
fuek.k gkrk gA blg RCOONa ;k RCOOK 1= 1|
;& djr gA bl foy;u e NaCl feyk;k €ko rk
foy;u e Na* vk;u di Bklzerk e of) gkrh gA
fell Na* LV,jV vi;uk dh Bkerk dk x.kuQy
K, I vild gk tirk g feld dij.k Bcu dk
vo{ki.k gkrk gA

tok 1j&

RCOONa,, ==RC0O -, + Na*

(aa)
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(R=C, H., C

177 "33 17 35 15 31)

K,, =[RCOO ][Na*]
NaCl feyku ij

RCOONa + NaCl == RCOO - + 2Na* + CI -
K, <[RCOO™][Na*]?

okLro e MIE; ck;h vkj folFikfir gkrk gA bilfy,
iy bjky dk ryh; -1 e foy;u e Nimdj Rkcu
vofkfir gkrk gA bl 1de dk fuyo.ku dgr gA

IkfM;e ckbdkckuv d fuek.k e & kYo fof/k e
NaHCO, d fuek.k d fy, vekfu;kNr ckbu ivekfu;k
e NaCl dk tyh; foy;ut e CO, X1 cokfgr di
tirh g fell NaHCO, dk vofki.k gk tkrk g]
bldk dkj.k g fd NaHCO, dk vk;uh x.kuQy K
I vikd gk tkrk g fE1 N og VU; inkFkk 1 igy
vo{kir gk tkrk gA

X.kRed fo’y'k.k e | foy; rk x.kuQy dk x.KRed
fo’y'k.k e VR; fkd mi ;kx gA Deku foy ; rk X.kuQy
d vi/ikj ij gh tkkfLed eydk dk fo’y'k.k Tegokj
fd;k thrk gA €th& Cu®, Pb%, Cd?, Sn*, As¥,
Sb3* d 1YQkbMk dk foy ; rk X.kuQy yxHx leku
gkrk gA blfy, blg ,d LR f}rh; Beg e j[k x;k
gA blh ¢cdkj rri; leg Fe*, Cr¥+, AR+ d
gkoMkDBkbMk rFk 1pe leg d Ba%, Sr?*, Ca?
dkckuV dk foy; rk x.kuQy leku gkrk gA vri blg
,d gh leg e j[k x;k gA HLel; eydk d leg dk
@e Hh foy ; rk x.kuQy d vi/kkj 1j r; fd;k x;k
g] €l znz, Co?*, Mn?, Niz- d 1YQkbMk dk foy ; rk
X.kuQy f}ri; leg d 1YQoMk I vikd gkrk gA
vriblg pri leg e j[ik x;k gA f}rh; leg eHCl
dh mi ;kixrk HkflLed eydk d ¢Fke leg e ru HCI
feykdj H,S cokfgr dju ij doy f}ri; leg d
1YQkoM gh vofkfir gkr g] HCI dh miflFfr e
levk;u chiko d dikj.k H,S d fo;ktu dh ek=k de
ok tkrh g fER D Sz vk;u dh Bllerk de gk tkrh
g t fd Mkr vk;u oS> vk;uk dh Bllerk dk
X.kuQy f}ri; leg d /ikr 1YQkoMk d foy;rk
X.kuQy 1 vikd gkrk g fel 1 f}rh; leg d MKr
1YQkoM gh vo{kfir gkr g prFk Teg d ughA



rri; leg e e ukbfVd vty feykuk

rri; leg d AI(OH),, Fe(OH), rFk Cr (OH), dk
foy; rk x.kuQy yxtkx Fetu gkrk g] yfdu Fe(OH), d
K, dk eku Fe(OH), d k_ d etu I vfikd gkrk gA

;fn foy;u e Fe?* vk;u miflRr gk rk o Fe(OH),
d -1 errh; leg e vo{ifir ugh gk Idr gA bl
vofifir dju d fy, HNO, dk mi;kx djr g fell
Fe2* dk Fe** e viDIhdj.k gk tkrk g vkj NH,OH feyiu
1j Fe(OH), d -1 e vo{ifir gk tkrk gA

prik leg e NH,OH dh mi;kixrk prik leg d
ekr 1YQKoMk dik foy ; rk x.kuQy vf/kd gkrk gANH,OH
dh mifLFkr e H,S cokfgr dju 1 vekfu;e 1YQM cu
thrk g th yxikx 1.k fo;kftr gkdj s> e&a djrk g
el sz dh Derk c< €k;xiA

2NH,OH+H,S — (NH,),S+2H,0

(NH,),S == 2NH," + S

ipe leg d InL;k dk ijbfk.k

ipe leg d /kuk;uk (Baz, srz, ca?*) dk 1jik.k
blh e e fd;k thrk gA

ipe leg d /kuk;u Baz @keV d - 1] Sr2 vik;u
IYQV d -1 e rFk Ca> vi;u viDlyv d :-i e
vofkfir gkr gA

BaCrO, d K_ dk eku srCrO, rfik cacro, I de
gkrk gA blify, BocFke BaCrO, dk ihyk vofki ckir
gkrk gA

[Sr*]1[CrO,] ;k [Ca*][CrO,2] < K, gku d dij.k
SrCrO,, CaCrO, foy;u e gh jgr gA

Baz* dk gVk; fcuk srz+ d ijik.k gr foy;u e
(NH,),SO, Mkyu 1j BasO, 0 SrsO, nkuk dk ’or
vo{ki ¢klr gkrk g fdUr CcasoO, dk ugh [Ba?][SO,*]
> K, [Sr*] [SO7] > K, [Ca®] [SO 1< K

blfy, srz d 1ji{k.k 1 10 Ba> vk;u dk gVk;k
thuk vko’;d gA Baz, Sr2* rFk Caz* riuk d viDlyV
d K, de gku d dij.k (NH,),C,0, Mkyu ij rhuk gh
viDlyV d z1 e vofifir gk tkr gA blfy, Ca>* d
ijifk.k 1 10 Ba?* rfk Srz- dh vuifLRfr fuf’pr djuk
virvio’;d gA

egRoi .k fcln
1- o vikf@;k, ftue f@;kdkjd mRiknk e ifjofrr gk

10-
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1jUr mRikn iut fd;kdkjd e ugh ifjofrr gk mlg
VURZe.k; vilf@;k dgr gA

o vitki@;k, ftue fd;kdkjd viid ;k djd mRiknk
e ifjofrr gk vkj miikn 1ui fd;kdkjd e ifjofrr
gk mlg mR@e.kh; vitkid;k dgr gA

Jkhk;fud vilkf@sk e vx vilkid;k dk ox ¢rhi
viti@d;k d ox d cjkcj gk ;g volLFk jkIk;fud
1iE; dgykrh gA

1iE; plg jklk;fud gk sk Hkfrd] xfrd ¢Nfr dk
gkrk gA

Hekl; vitki@d;k d fy, DiE;koLFk fLFkjkd

aA bB==cC dD

Kc= [CI’[D]* - P PDd
[AF[BT "R P

fdlh jklk;fud IE; e viki@d;k dk ox vitkid;k
e Hkx yu oky f@;kdkjd inkrkk d 11@; &0;eku
d x.kuQy d lekuikrh gkrk gA
HE;koLRk dk cHikfor dju oky dkjd rki] nkc]
Hleerk] mieyd rFk fuf'@d; x Bk dk cHiko gA
;fn fd I vitkfd ;k dh BKE;koLFkk 1§ rki] nkc wij
Ierk vifn e ifjoru fd;k tho rk BE; ml fnkk
e foLFkfir gkxk & fd; x; ifjoru d chko dk
u'v dj IdA bl yi&’krfy; dk fu;e dgr gA
fdlhncy o] r viaV; d tyh; foy;u e le&vi;u
mRilu dju okyk ccy o] r vikV; feyk fn;k tho
rkncy viAV; d fo;ktu dh ek=k de gk tkrh gA
bl ¢cdkj fo;ktu dh ek=k de gku dk ¢Hiko Bevk;u
cHiko dgykrk gA
fuf’pr rki 1j Irir foy;u e mifLFkr vk;uk db
Ilerk d x.kuQy dk vYi foy; o] r viAV; dk
foy;rk x.kuQy dgr gA

VH;kBkFk ¢'u

Vkj

A+2B——C+D VHiZ;k d fy, 1iE; fLRjkd
di0;td g &

wi [AlBT [Al[B]

v W lcn [c]

.. LCIP] [C]

N M 2E][A]



Vi@ ;k  N,(g) +3H,(g) ==2NH,(g) + X
fdyk ty e vikd vekfu;k cuu d fy, vio’;d
kr g&

Vi mPp rki vkj mPp nkc

ict de rki vkj mPp nkc

it mPp rki vkj de nkc

Int mPp rki vkj de nikc

1f3; ®0;eku g&

Vi xke eky cfr bdkb vk;ru

ich xke ijek.k ¢fr bdkb {k=Qy

it xke 1jek.k D[k cfr bdkb vk;ru

int xke rY;kd cfr bdkb {i=Qy

Vi@ ;k dh nj rik Tkerk e ek=iRed BECUK LAk Ir
fd;k x;k Fk&

iIVE XYMcx&okx ich  yk&’krfy;

% wkLVokYM Int wkjfu; 1

futufyf[kr e 1 diullk ;Xe Bevik;u cHko n’kkrk
&

ivi BaCl,+ Ba(NO,),

ich  KCI+HClI

Y CH, COOH + CH,COONa

int - AgCN+NaCN

i
h

viry%Ukjiked ¢'u

1-

mR@e.kn; vikid;k dk ,d mnkgj.k Hfgr Te>kb,A

3-
4-
5-

VUR@e.kn;
nhft, A

JkIk;fud E; dk afjHkfkr dife, A
&0; vuikrh 1@k d fu;e db 0;k[;k dift,A
foy;rk x.kuQy fd1 dgr g\

vitid;k fdl dgr g\ ,d mnkgj.k

yAUkjkred ¢'u

1. vii@;k pCl;—=pPCl,+Cl,d fy, K 0 K d
0;td fyf[k;A
1fd; ®0;eku dk ifjHkkr dift,A
¢:kx Hjk dl f1) djkx fd jklk;fud DiE; ,d
xfrd LiE; g\

4 x.KRed fo’y'k.k e rri; leg d fo’y'%.k I io
HNo3 D'k feykr g\

5 fdlh inkrk d vofki.k dk ey fI)Kr 1e>kb,A

fucU/kkRed 1’u

1. yk&’lkrfy; dfu;e dhmnkgj.k Bfgr 0;k[ ;k diftc,A

2- foy;rk x.kuQy dk x.KRed fo’y'k.k e vug;kx
nhfe, A

3- le&vk;u ctkko fdl dgr g] bldh dib riu
mi ;kixrk crikb,A

4- xycx&okx d &; vuikrt fd;k d fu;e B vki D;k
le>r g\

5 Hkfrd ,o jklk;fud c@ek e NiE; dk mnkgj.k
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bdkb & ViIII

vik; & 14
Ikr vk fkkrde
(Metals and Metallurgy)

Mfrod wikc/k dn iNfr

(Nature of Metallic Bond)

MKr fOLVyk e fo]eku /Kr 1jek.kvk d e/; og
fof*k'V vke/k & u rk 1.kr;k vi;fud vk u gh 1.kr;k
gl ;ktd ¢Nfr dk gkrk g] MkfRod wike/k dgykrk gA
;0 nkuk cdkjk d vke/kk dk fed.k gA

kfRod Bkl e /ikiRod vikc/k dih ¢cdfr dk Be>ku d
fy, BocFe Bu 1900 e MM u fB)Kr fnjk ckn e Tu
1916 e ykjut Hjk ,d f)Kr fodflr fd;k x;k mh
eDr byDVku fI)KIr ;k MM&ykjut f1)Kr Hh dgk tkrk
gA bl f1)Wr d vulkj KfRod BkE /kuk; uk dk og >.M
g & xfrrihy byDVku d o vFok lez e 0;0fLFkr <x
1 Mck gvk gA og cy & bu /kuk; uk dk byDVku d Bkxj
e ck/k g, Jlkrk g] MfRod wvikc/k dgykrk gA

eDr byDVku fI)Kr d vi/kj 1j Mrvk d dN e[k
x.M €l & Mftod ped] o] r pkydr} A'eh; pkydri]
vkXkro/;rk o rU;rk dh 05k[;k dh &€ Idrh gA

cNfr e /krvk di mifLFkr
tk&aaVh krvk dk ce[k Tkr gA lexh ty e Hh
dkrvk d dN foy; yo.k th TkM;e DykjkoM] eXunf’k;e
DykjkbM] bR;kfn gkr gA
cNfr e r, e[; =i 1 nk volFikvk e feyrh g&
(i) eDr volLFk e
(i) 1;Dr volLFk e
(i) eDr volFk e ! o /kr, &k cgr gh de f@;k"ky
gkrh g eDr voLFik e 1kb tkrh gA €1 & Bkuk] pkni]
lyfVue vifnA
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(i) N;Dr voLFk e ' o /kkr, tk uel] viDIftu vFkok
dkcu MkbviDIkbM I vitki@;k dj yrh gA 1;Dr
VoLFkk e ;kixdk d -1 e kb thrh gA

o Jfhkr d ;kixd iFoh e fEl -1 e ik; tkr g] mlg
[kfut dgr gA

e 0 [kut feul /kr, Ifo/ikiod ,0 de ykxr ij
ckir dh &krh g) mlg v;Ld dgr gA
IHh [fut v;Ld ugh gkr yfdu I v;Ld [kut
gkr gA

o cNfr e ¢ifir d rjid d vi/kj ij Mrvk d ce[k
v;Ld futuku Ikj g&

1- vkDEkbM v;Ld ¢ ykgk] ,yfefu;e] exunt]
tLrk vkj rkck vikfn /ikrvi e viDlitu d cfr fo'k
Lug gku d dkj.k ; /kr, viDlkoM v;Ldk d i
e ikb thrh gA
futufyf[kr viDBkoM v;Ld g&
i1k geVkbV Fe,0, {2t ckDIKbV ALO,2H,0
13 1k; jky IkbV MnO,
i4h fedkbV zno 15 eXuVkbV Fe,O,
16t D;ckbV Cu,0

2- IYQkbM wv;Ld % dN /kr, Fe, Cu, Hg, Pb, Zn

vikfn 1Foh e B1YQkbM v;Ldk d -1 e ikb tkrh gA
futufyf[kr 1YQKbM v;Ld g&

W1t dkij ikbjkbV CuFes,

2% vk;ju ikbjkbV Fes,

i34 Xyuk PbS

Wb fed (y.M zns

159 fluckj HgS

dkij Xyl ;k Cus

nE SR

&S o
== ==



3 dkckuV v;Ld i ¢Nfr e mifLFkr Akrvk d viD IkoM
Vkj okoMkDBkbM ok; dh co, I vikfd;k djd
dkckuV v;Ld cukr gA

dkckuV v;Ld d -1 e ikb thu okyh /kr, M
Ca, Fe, Cu, Zn gA

futufyf[kr dkckuV v;Ld g&

1% MkykekbV MgCO,.CaCO,

124 fIMjkbV FeCO,

i3t eykdkbV CuCO,.Cu(OH),

14k dyketbu znCO,

4 1YQV v;Ld ! ¢Nfr e mifLFr Akrvkd 1YQibM]
ok;e.Myh; viDlitu 1 viid;k djd 1YQV cukrh
gA
dN /kkr, Mg, Ca, Sr,Pb vifn IYQV v;Ld d 1
e ikb thrt gA tl &

il% blle yo.k MgsoO,.7H,0

124 ftile casSo,.2H,0

13t Xy IkbV PbSO,

gykbM v;Ld 7 dN /Mr, & Na, K, Mg, Ca0 Ag

gykoM d :i e kb trh gA €l &

b

120 ykjkLikj CaF,

13t [Mut yo.k NaCl

W dkuykbV KCI.MgCL,.6H,0

15 Bk;kykbV Na,AlF,

Mkr fu'd.k d fofiklu 1n
(Various Steps of Metallurgy)

fdlhth v;Ld 1 Hkfrd ,o jklk;fud ¢@ek d Hjk
") Mr ckir dju dh BEi.k ¢f@;k dk Kkrde dgr gA

Mrdfedh 11@;k, quufyf[kr Ink e 1.k gkrh gA

1- v;Ld dkdVuk ,o i
of the Ore)

2- v;Ld dk Ike.k (Concentration of the Ore)
3- Mkr dk 1FDd].k (Isolation of Metal)
4- [kkr dk "K/ku (Purification or Refining of the Metal)
v;Ld dk dVuk ,o iluk
(Crushing and Grinding of the Ore)
[kuu I ckir v;Ld LRy volLFk e gkr g budk @’kj

gku f1Yoj AgCl

ihluk (Crushing and Grinding

;kpDdh di Bgk;rk B NKV&NKV d.K e riMr g] 1ut blg

pDdh dh Bgk;rk I ckjhd p.k e cnyr gA
bl ¢f@;k dk p.idj.k (Pulverisation) dgr gA

v;Ld dk Bkle.k (Concentration of the Ore)
iFol I fudyu oky v;Ld e db ¢dkj dh v’ ;k

tl ddM] 1RFkg] feVVh vifn ikb Ekrh gA bu v’kP) sk

dk vi/ik=h] xx ;k efVDI dgr gA v;Ld 1 v’k) ;k dk

ifkd djuk Ble.k dgykrk gA
v;ld dh ¢Nfr d wikj ij v;Ld dk Bile.k

futufyfkr fof/k;k Hjk fd;k €k 1drk gA

Vi gkFk I 1dMd] (Hand picking) : dN fLFkfr;k e
v;ld ,0 v’k) d d.;k di viNfr ,o vidkj e
virj gkrk g blg ;ki=d =i I gkFk I fudkydj nj
fd;k €k 1drk gA

ich ty Hjk Dkle.k ;k x:zRoh; 1FKDdj.k (Hydraulic
Washing or Gravity Separatlon) e .k dh ;g cfd;k
mu v;Ldk d fy, ¢;Dr gkrh g ftue v’k) ;k
v;Ld 1 gYdh gkrh gA bld fy, fo’kk zi 1
foyQy Vey dk ¢;kx fd;k thrk g] v;Ld d p.k
dk Vey 1) Qyk fn;k tkrk gA blg cokgeku ty
ekjk 1 1Q dj fy;k thrk gA v;Ld d d.k uhp cB
tir gA ;g fof/k SnO, ifVu LVkut rFk Fe,0, d
Ie.k e ¢c;Dr dh thrh gA

W% >kx lyou fof/k (Froth floatation method) : ;Q
fof/k dkij kbjkbV] fed Cy.M wkj xyuk vkin
1YQIbM v;Ldk d fy, mi;Dr gAble ty d Vd
e FMk Tk piM dk ry feyk fn;k thrk gA ,d
fNe; & uyh e 1 ckgjh ok; dk nkc d LkFk vd e
cokfgr fd;k thrkg fEll ry d dkj.k mRilu >kx
d Ikav Ld d d.k Aij thrgvkj in dh vij
VI/kk=h tv’kE) sk cB kit g ifp= 14-1%A

fo= 141

i >kx lyou fofl/k
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int pEcdh;

ik fufkkyu ;k

iIFkDdj.k (Magnetic Separation) : b
fof/k dk ¢;kx rc djr g tc v;Ld ;kv’if) e |
dib ,d pecdh; ¢Nfr dk gkd bl fofke v;Ld d
p.k dk peM d cYV 1j Myr g] tk fd Jkyjk ij
%erk gA v;Ld dk ptcdh; %vd ptcd Hjk vkdfkr
gkdj ,d <j e bdék gk tkrk g tcfd nljk vpEcdh;
%vd nljk <j cukrk g ifp= 14-2%A

[ gifa s

faga g

|

Taref Eui

fp= 142 1 v;Ld dk pEcdh; 1FDd]j.k

mnkgj.k& fVu LVku vptcdh; ¢Nfr dk gkrk g
tcfd @ife;e rik vi;ju di v’kf) pcdn; ¢Nfr
dh gkrh g b fof/k Hjksno, I v’if) dk iFkd dj
Idr gA

Jkbk;fud 1FkDd]j.k (Leaching or
Chemical Separation) : ;g fof/k jklk;fud ifjoru
1j vi/ifjr gA bl fof/k e eghu fill g, v;Ld dh
vitkfd ;k mfpr vitkded 1 djkr g fel 1 og foy;u
e vk trk g rfk v/k=h Bkl volFk e jg tkrh g
foy;u 1 v;Ld iui vo{ki.k vFok fALVyhd].k
Hjk Dk volFik e ckir dj yr g] €1& clD bV
dk Bile.k {ikjh; NaOH d Fjk fd;k tkrk gA

Iflzr v;Ld dk viDIkbM e ifjoru

(Conversion of the Concentrated ore to its Oxide form)

Lifler v;Ld dk viDBkoM e ifjoru nk ink e 1.k

gkrk gA (i) fuLrkiu (Calcination) rR (i) Htu (Roasting)A
(i) fulrkiu t ok; dh vurfLFkfr

;K vYT miflRfr e
xyukd d unp v;Ld dk xje dju dh ¢f@d;k dk
fuLrkiu dgr gA ;g fof/k dkckuV v;Ld d fy,
¢;Dr di thrh gA ftu v;Ldk e uel| ty;kitr
gkbMkD BkbM] dikckuV vkj vU; ok'1’ky InkFk gkr g
mudk fulLrkiu djd ty wvkj ok'i’ky inkFk dk

(i)

fudklu dj fn;k thrk g BkF gh dkckuVk dk fo%kVu
g ST 2 |

2M(OH), —> M,0, +3H,0
MCO, —> MO+ CO,

HkEu b ok; dh vikdrk e v;Ld dk xyukd d uhp
xje dju dn ¢f@;k dk Heu dgr gA Htu d
Qylo:i ;fn dkb dkcfud inkFk mifLFr gk rk u'v
gk tkrk gAS, P, rik As €l v’k sk viDIkbM e
ifjofrr gk tkrh gA fkr 1YQkoM viDIkbM e cny
thr gA vikdi’k 1YQKM v;Ldk dk Heeu fd;k
thrk g fel 1 1YQkoM] ViDIkbM e ifjofrr gk thr
g vkj 1YQj MowviDIkoM x 1 fudy tkrh gA

2MS +30, - 2MO +2S0,

fkr viDIkbM dk /kr e vip;u
(Reduction of Metal Oxide to Metal)

vk

i b
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) Lovip;u Fkjk

Jkbk;fud vip;u dexyut & dkcu Fkjk
Vvip;u& fuLrkfir vrok Hitr v;Ld dk dkcu
ol(o} N | vipf r fd;k tkrk g /r fi%kyh voLFk
e ikir dh thrh gA ckNfrd vkD IkbM & fuLrkiu
rFkk Hkeu | gklr gkr g sk IYQkoM v;Ld dk dkd
d LiFk feykdj olR;kkvVh e xje fd;k tkrk gA

PbO+C—Pb+CO

Fe,0, 3C 2Fe 3CO

cxyu & dN fkrvk d fkuk;uk dk
wvU; vipk;dk d feyk; fcuk gh vip; u gkrk gA
diy d fu'd%.k e D;il 1YQM wvij D;il
VviDIkbM dh 1kjLifjd vitkfd;k 1 /kkfRod dkij
ckir gkrk gA fluckj dk ok; e xje dju I wkjk clir
gkrk gA

Cu,S+2Cu,0 - 6Cu +S0,

FkekbV fof/k & AN /kfRod viDBkbM €1 @ife;e
0 exut d viDIkbM dk vip;u dkcu I ugh fd;k
th 1drk Al Mg vifn 11@; Mrvk d miskx 1
Cr,0,0 MnO, dk vip;u fd;k thrk gA

Ccr,0, 2Al Al,0, 2Cr

Nt o] rvikVuh vip;u (Electrolytic Reduction) :

vifkd fufo ] rh rlo (Ca, Na, vkfn d mi;Dr yo.k
€1 VIDRIbN] DykjibM di Ixfyr volFik e of r
vip;u fd:k thrk g rk e dFdM ij ,df=r

gkrh gA



I3 Mkr folFkkiu & pknh wvkj Lo.k €1 /kr dk mud
yo.k d foy;u 1] fed thh vikd o] r /kuh; /ikr
Hjk vofki.k fd;k € Idrk gA pknh dk mid
v;Ld I ru LiM;e Bk;ukbM foy ;u Hjk foy; *ky
Idj ;kixd cukdj 1Fkd dj fy;k tkrk gA
Ag,S +4NaCN — 2Na[Ag(CN,)]+ Na,S
AgCl+2NaCN — Na[Ag(CN),]+ NaCl
1kiM; e vjtUVklk; ukbM d foy;u e ftd dh Niyu

Mkyu I pknh dk vofki.k gk Ekrk gA

2Na[Ag(CN),] Zn 2Ag Na,Zn(CN),

kM ;e vjEUVKEK; ukbMy kM ;e fedklk; ukbMi

"kk/ku

fd b Hh fof/k B ¢kir /ikr ck;t v’k gkrh gA mPp
x.koUkk d IkFk *K) /Mkr clir dju di ¢f@;k dk “kku
dgr gA
fdlh Hh Mkr d “Whu dh fof/k mBdh ¢Nfr rkk
mle miflFr v’k ;k dh ¢Nfr ij fukj djrh gA Mr
"Wku dh AN futufyf[kr ce[k fof/k;k gA
vt vklou fof/k (Distillation Method) : bl fofk d
Hjk ok"i*ky de DoFkukd okyfh /krvk fed ji] €Lk
rik dwvfe; e% dk "f/ku fd;k thrk gA fd I fjVEV
e v’k) Mkr dk vklou dju ij /rok'i d Zi e
ckir gkrt g] f€l B.Mk djd ,df=r dj yr gA
vok"" y V) ;k fjVkV e cph jg thrh gA
lich k fof/k (Liquation Method) : ;g fof/k fofflu
kkrvk d xyukdk d virj 1j fulkj djrh gA bl
fofék e mu Mkrvk dk "W/ku djr g] ftudk xyukd
de gkrk g vkj mue mifLFkr v’kf) ;k dk xyukd
vilkd gkrk g v’k Mr dk ,d <yvk pYg (inclined
hearth) ij j[kdj xje djr gA /kr fikydj uhp vk
thrh g] tefd v’if) ;k cph jg thrh gA
Zn, Pb, Sn, Bi wifn Mrrvik dk "ikAu bl fofk I djr gA
it o]r vi%kvub ifj"dj.k (Electrolytic Refining) :
Mrvk d l/ku ;0 cel[k fof/k g] bl fof/k e
Vv’K) Mkr dh ukM cukr g vkj k) kr dh dFM
cukr gA /ikr d yo.k dk tyh; foy uojr viiv;

(Electrolyte) dk dk; djrk gA

, UkM vVl

dFkM % ) Mr

fojr viAv; ¢ Mr d yo.k dk tyh; foy;u

o]r viXvu dju 1j dRM 1j "K) Mr tek(deposit)
gku yxrh g vk ,utM %ydj foy;u e vk tkrh gA

v’k sk foy;u e pyh thri g ;k ,ukM eM (anode mud)
d:-ie,uMd up ,df=r gk tkrh gA

JUM 0§ 33k 8 M—— M ™ 4ne”

driM 1j @5k & M™ +ne”——M

dkij d "lku e fele vk) dkij /ikr di ,ukM
rfk ") dkij dh drM cukr gA vEyh; Cuso, foy;u
ol r viAVv; 1j dk; djrkgA vidvu dju 1j dFM i
') dkij tek (deposit) gku yxrk g vkj ,ukM okyk
dkij foy;u e vk thrk gA v’kf) ;k €l Sb, Se, Te, Ag,
Au, Pt vifn ,uiM eM d -1 e ckir gkr gA

JUM 1 a5k
drkM i fask ¢ Cu2++2e‘—>Cu

| Cu——>Cu? +2e”

int [k.M kk/ku w[k.M o 1fj"dj.Ke (Zone Refining) :
[k.M |fj"dj bl f)Kr 1j vikfjr girk g fd
ekr dh v’k ;k Bkl voLFkk dh vi{lk 20 voLFk e

viikd foy gkrh gA
bl fof/k e v’k) /Mr dh NM cukdj mid ,d
flj dk xky rkid (circular heater) 1 fi%yu rd
xje djr g, /Mj&Maj nly f1j dh vij c<r tir g
fED T vikx okyk Hkx fi%kyrk thrk g vk viu Bk
Vv’kf) dkyr g, vkj Bel gkrh gb ") /Mr dk ihN
NMr g, nlj flj dh vij c<rk tkrk gAnljflj
ij bl cdij vf/kd V') 1gp thrh g vkj cpk gvk
Hkx *k) gk tkrk gA bl ¢f@d;k dk db ckj nkgjku
1 vir’) / kr ckir gkrh gA vir e nlj flj dk
ftle v’if) gkrh g] dkvdj 1Rd dj fn;k tkrk gA
b;h okt choLFkk 1fj"dj.k (Vapour Phase Refining) :
bl fof/k e v’k) Mr dk mfpr fof/k 1 ok'i’ky
;kixd e cnyr g fell vif) sk IIN NV &, A
VLFk;h gku d dkj.k mPprj rki 1 ; ok'i’ky
;kixd foxfVr gkdj k) /ikr nr gA
ok'i ckoLFkk ifj'dj.k dh fukufyf[kr nk e[; “kr
gt
(i) Kkr ok'i’ky ;kixd cuku e 1{ke gtA
(i) ok'i*kny ;kixd vklkun 1 fo%fVr gkr gkA

it o.k y[ku fof/k (Chromotographic Method) :

vig'i'kd 1 fed.k d foflu %vdk d 1FDd].k rk
mfpr foyk;d di Igk;rk I iut ¢kfir dh ¢f@;k dk
o.ky[ku fof/k dgr gA
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ykg dk /ikrde (Metallurgy of Iron)

1YQbM v;Ld T yikgk ckir djuk dfBu vikj tfVy
gA vrie[; ri ykgk geVkoV Fe,0,, eXuVkbV Fe,0, I gt
ckir fd;k tkrk gA

ivh Bkl .k
(i) yhg dn [Kuk dh pVVkuk dk ck=n T riMk Ekrk
gA bu pWiuk d fQj N V&N V VdM fd; thr

gA bu VdMk dk xMjk 1j j[kdj ty d rho
cokg B /k;k thrk gA fER T feVVh cky] 1RFk
vifn vyx gk tr g vkj xMjk ij v;Ld d
VdM jg thr gA
(i) v;Ld d /ky g, VdWk dk inldj p.k dj fn;k
thrk gA vc bldk o] r&ptcdh; 1FDd].k
fof/k gk Bkle.k fd;k €krk gA
ich Hktu
lfler v;Ld dk 1jkoruh; HVVh e Hetu fd sk Ekrk
gA HVVh e ok; d >kd Hh BkFk& BKFk cokfgr fd,
thr gA v;Ld e dkcu] QKLQkj 1] 1YQj] vkIfud
vifn dh e[; v’k ;k jgrt gA Htu 1 dicu
MkbwvkD BkbM] QKLQKj I 1 VkvkDRkbM] BYQj
MkowkD BkbM vikj vkl fud rFék ,UVheuh d ok'1’khy
VIDIkbM cur gA bl ¢dkj ; v’k) sk v;Ld 1
fudy tkrh g vk vikd Heu T Qj1 vikD RkbM]
Qfjd viD koM e ifjofrr gk tkrk gA Qfjd viD1koM
de xyuh; gAbld cu tiu 1 QjI flyhdV idiV]
t Q1 viDIkoM vk flfydk d xyu I cu tkrk
gt ugh cu ikrkA bl rjg dN /kr 0;Fk gh cckn gku
I cp thrh g VU;Fk Qj1 viDLkbM flfydk 1
I;kx djd Qj I fhyhdV cukrk jgrk g vkj diV cu
thu d dkj.k Mkr 1 vyx gkrk jgrk gA
it ¢xyu
titr v;Ld dk ofR;k Héh e gxyu djd dPpk vij

fQ) <yok ykgk ckir fd;k tkrk gA
OkR;k Hkéh dk o.ku
;0 yxHx 80 QI Aph vkj Harj 1 20 Qv 03k dlh

Héh gkrh gA ;g LViy dh pknjk I cuh gkrk g feld vinj
vifu 1g bVk dk vLrj yxk gkrk gA BEi.k Héh pkjk vkj
I ty d tdV I ?jh jgrh gA ;g Aij vij in db vij
I 1djh vij chp e dN piMh gkrh gA Aij di wkj di
,0 dku 0;0LFk gkrh g fele Hitr v;Ld] pu d iRFj

TS (P + A BT RN + D)

AR
et A=
(CO,CO,)
T i~ = 3Fe,0,+ CO  2Fe,0+CO,
CaC0,—Ca0 + CO, _ |7 A Fea ot
Ca0 + Si0,—CaSiO, [ =" FeO + CO—Fe + CO,
Egeet)  f ,' C+CO,—2CO
@

C+0,—CO

fp= 14-3 % olR;k Hkéh ti.k jIkfdr o f@;kvk Bfgrh

vkj dkd d p.k dk fed.k Wkkut Mkyk tkrk gAHén d in
e ukfy;k Jkjk ok; >kdk d -1 e cokfgr dh tkrh gA Hkén
d in ij fi%kyk gvk dPpk ykgk ,df=r gk tkrk g tgk
I midk v’k fu'dklu fNae Hjk le;&le; 1j clgj
fudky fn;k tkrk gA HVWh d ry e dN Aij v’k
fu'dkBu fNa I Aijh ,d vkj fNe gkrk g fEl div&iNe
dgr gA fi%yh gb Mr d Aij rjrk gvk div bl fNe
Hjk Te;&le; 1j ckgj cgk fn;k tkrk gA

Hkéh e dkd d tyu I dkcu MowvikDIkbM curh gA
dkcu MkbwviDBkoM xe dkd d BEid e virh g rk bl dk
vip;u gk tkrk g fell ;g dicu ekukviDlkbM e
ifjofrr gk tkrh gA

C+0, > CO,

CO, +C —2CO

;g dkcu ekuviDIkbM v;Ld dk vip;u djd Lo;
fQj dkcu MkbviDIkoM e ifjofrr gk &krh gA

Fe,0, 3CO 2Fe 3CO,

&1 d Aij d Hkx e dicu ekukviDIkbM] Qfjd
VviD IkbM dk vip;u djri g vkj Lit d Beku yigk ekr
ckir gkrh gA Qfjd viD koM dk vikdrj vip;u Héh d
blh Hkx e gkrk gA Héh d e/; Hkx e v;Ld d IR
mifLFkr ddj&iRrj vikfn vikk=h pu I vitki@d;k djd
Ijyrk 1 xyu okyk div] dfYl ;e flytdV cukr gA

Ca0 +Si0, —» CaSiO,

[ 103 ]



Héh d uhp d Hkx €] tgk dk rki 1473 K rd jgrk

o] ykak did d IEid e vikr gh xy trk gA ifp= 14-3

dicu] fhfydk] QkLQkjl] exurt vifn v’if) ;k dk dN

Hikx b1 fi%ky g, ykg e foy; gk tkrk gA ;g ykgk dPpk

ykgk dgykrk gA
<yok ykok * dPp ykg dk fQj I xykdj Bkpk e

riork 1 BMk dju i1j <yok ykgk cu tkrk gA bl dk

fuek.k&dk; e mi;kx ugh fd;k € Idrk g] D;kid ;g

dBkj yfdu Hxj gkrk gA bl cuh oLr, Bjyrk 1 VV

1dri gA <yok ykg 1 uy] jk’kut d [KeH] e’kuk d dN

fgL1 vikfn oLr, cukb tkrh gA <yok ykg dk vf/kdrj

mi ;kx fiVok ykg vkj LVhy cuku e gkrk gA ble dkcu

dh 2.2-45% rd v’kf) ;k ikb tkrh gA
fiVok ykgk & <yok ykg I dkcu vkj wi; v’kf) ;k

dk vyx dju I fiVok ykgk r;kj gkrk gA <yok ykgk
ijkorun; tkéh e xyk;k thrk gA Héh e gekVkbV dk vLrj

yxk jgrk gA virj d Qfjd viD1kbM Hjk dkcu] QLQkj 1]

xUkd vifn v’k ;k d dN Hkx dk viDIhdj.k gk Ekrk

g Vkj o dkcu MkbwviD IkbM vkj 1YQJ MkowkD BkbM x Bk

d -i e vyx gk thri gA QkLQkjI] flfydk vkin

VIDIINF gkdj diV d i e ifjofrr gk &kr g vij

vyx dj fn; thr gA v’i) ;k d vyx gk thu 1 yikg

dk xyukd c< tkrk g vij KVVh dk ®o xk<k gkdj 1LV
dh rjg gk tkrk gA bl 1LV dk xky cukdj Hki gFkkMk

d chp nck fn;k tkrk g] fERT Tc diV ikreyt vyx

gk tkr g ckn e jkyj 1 xtkj dj Mr dk Krey 1 vyx

fd;k tkrk gA
fivok ykgk] ykg dk " re =i gA ble dicu dh
cgr de (0.21 1 0.5%) ek=k gkrh gA

Jyfefu;e dk fu'd'.k

(Metallurgy of Aluminium)
0;kolkf;d Lrj 1) ,yfefu;e dk fu'd'k.k ckDRkoV

1 fd;k thrk g ;g ty ;Dr ,yfeuk g] ckDIkbV e Qfjd

viDIkbM vij fhfydk dh v’k sk jgrh gA
ciolkov I ,yfefu;e dk fu'd.k riu ink e fd;k

trkg &

Ve ckDRkbV dk k) dj.k ¢
c;J c@e 1 fd;k thrk gA
C;j ¢@e i ciDlkbV dk N difLlvd Bk d
foy;u e 450 K ij dN %.Vk rd xje dju 1ij
ckDIkbV IkiM;e eVk,yfeuV e ifjofrr gkdj foy;
gk tkrk g vkj v’k sk vioy; gku d dkj.k vo{ki
d -1 e ifd gk thrh gA Nkuu d 1°pkr fQYVfjr

oIV dk k) dj.k
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e ty feylkdj foykiMr dju I BkiM;e eVk, yfeuV]
,yfefu;e gkoMD BkbM e ifjofrr gk tkrk gA
ALO,.2H,0+2NaOH— 2Na AlO, + 3H,0

LIkM; e eVk, yfeuVi
NaAlO,+2H,0 — AI(OH), + NaOH

i, yfefu;e gkoMkD BkbM:
,yfefu;e gkbMDIkbM dk xje dju ij og ")
,yfeuk e ifjofrr gk thrk gA

v yfeuk dk o] r vidkvuh vip;u to]r vikvub

Iy e "§) cOlibV (ALO,), Bi;kyibV (Na,AlIF,)

Al(OH), —2¢;, ALLO, +3H,0
) ,yfeuk
rik QYIQK) (CaF,) yr gA LVhy byDViM dFM
dk dk; djri] tcfd xQkbV byDVKM ,ukM dk dk;
djrk g] t fd /Mr d vip;u e ¢;Dr gkrk gA
Na,AlF, 0 CaF, dh mifLFkfr 1 ALO, dk xyukd
de gk thrk g rFk o] r pkydrk c< tkrh gA
¢fd;ke ,ukM ij cuu okyh viDlhtu (O,) ,ukM d
dkcu (C) I vikfd;k dj co/co, cukrt gA ¢R;d
fdykxke ,yfefu;e cuu dh ¢fd;k e yxtx v/
fdykxke ,uiM dk dkcu tydj co/co, xI e
cny thrkgAo]r vidvun ly e futufyflkr Vi@ ;k,
gkrh gA
2AL0,+3C — 4Al +3CO,
mijk& cfd;k gky&gjkmYV (Hall-Heroult) fof/k
doykrh g ifp= 14-4A b1 yxHx 99.5% °k) /kr
cklr gkrh gA

fp= 144 | gly&gjkV cde Hik

Jyfeuk 1, yfefu;e dk fu'd'.k



Wl

Jyfefus;e dk o] r&vi?2kvuh “kf)dj.k &
Jyfefu;e dk vikj vikd “k)dj.k gi fof/k 1 fd;k
thrk gA bl fof/lk e ykg d ckDI dk mi;kx fd;k
thrk g fel k) dj.k Iy dgr gA ble dkcu dk
vLrj yxk gkrk gA by e fi%y g, ®o] mud %uRo
e virj d dkj.i riu Lrj e gir gA Ic I fupy Lrj
e ,yfefu;e&dkij dk fed.k gkrk gA ;g ,ukM dk
die djrk gA e/ d Lrj e @k;kykbV wij cfj;e
Ty vkjkoM gkrk gA Aij d Lrj e fi%kyk gvk %)
,yfefu;e gkrk g tk drkM dk dke djrk gA

o]rcokfgr djuije/; diLrj 1 ,yfefu;ed
vk;u dFM dh vij tu yxr g vij mud LFRku i
mru gh vk;u fupy Lrj I e/; Lrj e vk thr g wij
dFeM 1 vipf; r gkdj 1jek.kvk e ifjofrr gk tr
gA bl cdkj ckir ,yfefu;e 9999 ¢fr’kr *k) gkrk
gA

dkij dk fu'd'k (Metallurgy of Copper)

dkij dk e[; v;iLd dkij ikbjibv gA bl v;Ld

I dkij ok fu'dk.k futufyfkr ink e fd;k thrk g&

v

Bkl k ¢ dkij ikojkoV dk igy NKV&ENKV vVdM
djd il fy;k tkrk gA bl ¢dkj p.k fd; v;Ld
dk >kx lyou fof/k Hjk Bkle.k fd;k €krk gA

ftu ¢+ Nfler vi;Ld dk ijkorun HVVh e xje
fd; ktkrk g bll 1YQj MkowkDBkoM mRilu gkt
g vk dkij rik ykg d BYQkbM dk dN fgL ik
mud viDBkbM e ifjofrr gk thrk gA dkij ikbjkbV
d IF dN vklfud ,o0 ,UVheuh B 1k;k €krk gA
bud viDIkbM ok"1°ky gkr g feudk i jkoruh BV VA
e Htu d nkjku ok'tu gk tkrk gA

2CuFeS, O, Cu,S 2FeS SO,

2Cu,S 30, 2Cu,0 250,

bl voLFk e dN Qj I IYQIOM vkj D3i I 1YQIbM
ok ViPkd viDIhdj .k gk tirk gA

2FeS+30, — 2Fe0 + 250,

2Cu,S+30, - 2Cu,0+ 250,

Hftr fed.k e e[;ri Cu,S e FeS rFk Sio, vij
FkMh ek=k e FeO vkj Cu,0 gkr gA

% cxyu i Hfer v;Ld e dN cky vij dkd feykd]

¢cxyu fd;k tkrk gA ;g ¢f@;k ¢xyu Héh e dh
thrh gA ;g LVhy dh cuh gkrh g vkj bl dk Horjh
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fp= 14-5 % ¢xyu Hkéh

vLrj vitu Ig bvk dk gkrk gA KvVh d pkjk vij ,d
tdV gkrk g ftle xe ty cokfgr gkrk jgrk gA
uhp dh vkj yxh “kf.Mdkvk e T vkr g, xje ok;
d >kdk 1 BV d vinj Hj dkd dk ngu gkrk g
ifp= 14-50A ¢xyu e dkij viDIkbM Qj 1 1YQkbM
1 vitkid;k djrk g feld Qylozi Qj 1 viDIkbM
vk D; 11 BYQKoM cur gA
Cu,0 +FeS — Cu,S+FeO

bl c¢cdkj ckir gvk QjI wviDEkbM cky d iR
1;ix djd QI flfydV cukrk gA ;g xyuh; gkrk
g vkj div dgykrk gA gYdk gku d dkj.k div &o
dh Irg ij rjrk jgrk g vkj tkéh e ,d fN& Fjk cok
fn;k tkrk gA Héh d vinj div d ulp d ®o e
fi%kyk gvk dkij BYQKbM wij QjI BYQkbM dk
fed.k gkrk g] bl dkijeV dgr gA

i clej ¢@e 1 QQkynkj rke ckir djuk ¢ ¢xyu

d 1’pkr for dkij eV dk clej ifjord e y tir
gA ;g LViy I cuh uk’kikrh d vikdkj dh Héh gkrh gA
fele fd b {kjh; inkF il eXurf’k; e vio BkbM: dk
VLrj gkrk gA |fjord e "if.Mdkvk 1 ok; d >kd
téh d vinj cokigr dh tkrh g ifp= 14-6%A



fp= 146 t clej ifjord

dkij eV e ik;k € okyk Qj I 1YQkbM winj vku
okyh ok; oh viDlitu 1 viDIINr gkdj] Qjll
VvID IkbM e ifjofrr gk tkrk gA

2FeS+30, — 2Fe0 + 250,

bl cdkj ckir Qj I viDIkbM rFkk dkij 1kbjkbV d
tkeu d Be; cuk gvk Qj I viDRkbM cky d DR
Vi@ sk djrk g el xyun; diviQj I flfydVk
cu tkrk gA

FeO +Si0, — FeSiO,
Qjl1 flfydV cuu d 1’pkr ifjord e viu okyh

ok; di viDIttu eV d dN dkij 1YQkbM dk
viDIhdj.k dj D; ¢l viDRkoM e ifjofrr djrh gA
2Cu,S+30, — 2Cu,0 + 2SO0,
bl ¢dkj cuk gvk D;¢cl viDIkbM eV d cp g,
dkij 1YQIbM I viki@;k djrk g fel 1 dkij Mkr
cklr gkrh gA
2Cu,0 +Cu,S — 6Cu + S0,
gYdk gku d dkj.k div fixy g, dkij dh Brg ij
rjrkjorkg vij le;&le; 1j vyx dj fn;k thrk gA
clej ifjord e gku okyh ¢f@;kvk dn Tekflr
1j fi%yh gb dkij /ikr dk jr 1 cu Bkpk e mMy
fn;k trk gA bl fi%yh gb Mr e 1YQj MowiD 1koM
foy; jori g € /ikr d B.M gku ij cycyk d -1
e ckgj fudyrh jgrh gA bu cycyk d QVu d dij.k
Bkl /kr dh Brg vileku fn[ku yxrh g vkj , Ik
yxrk g fd /Kr 1j QQky iM x; gkA bl dkij dk
QQkynkj dkij (Blister Copper) dgr gA

b ofr "Whu ¢ ble "0 dkij db iryh pinj I

drikM cuk;k tkrk g rikk vifj"Nr dkij db ekvh
fIYyh dk ,ukM cuk;k krk gA dkij BYQV dk

VEyh; foy;u bl By dko]r vidV; girkgA Iy
e o] r cokfigr dju 1j ,ukM dh ekVh FIYyh elhj &ekhj
xyrh tkrh g vk drkM di ") dkij dh iy
pknj ekVh gkrh tkrh gA bl ¢dkj ckir dkij 99-95
cfr’kr ") gkrk gA

jr ivoji dk fu'di.k
(Metallurgy of Silver)

jtr d v;Ld fIYoj 1YQIM (Ag,S) rfi flYoj

DyjkbM (AgCl) gA
i T ulbM fof/k ! jer d fu'd'k d fy, Ag,s di
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1 jtre;

p.k djd >kx&lyou fof/k Frjk Bkle.k fd;k €krk gA
lifler v;Ld d p.k dk BkiM;e Bk;ukoM d vir
ru foy;u d IEid e j[kdj] foykMu fd;k tkrk g
vk BkFk gh ok; cokfgr dn tkrh gA bl fof/k 1
igy flYoj HBk;ukbM curk g tk HBkiM;e
v tVkIk; ukbM e ifjofrr gk thrk gA

Ag,S+2NaCN — 2AgCN + Na,S

AgCN + NaCN — Na[Ag(CN),]
1M ; e v eUVvkEk; ukbM
Na,S+20, — Na,SO,
1kiM; e vk EVkIk; ukbM d foy ;u dk Nkudj vofki
1 vyx dj fy;k tkrk gA bl foy;u e ftd db
Nhyu Mkyu I BkiM; e fedk Bk; ukbM curk g vkj
f1Yoj vo{kfir gk tkrh gA
2Na[Ag(CN),]+ Zn — 2Ag + Na,[Zn(CN),]
1ifM;e fedk 1k uibM
bl f1Yoj dk Nku dj ,d xkyd Idyen "lkjk&ikvik;e
ukoVVi d IRk fikyk;k thrk gA bld i’ pkr f1Yoj
ijerk dk xykdj bV cuk yh tkr gA
Il dk fojtridj.k & xyuk 1 clir
Il e Hb bruh flYoy gkrt g fEldk fu'd'k.k
yiHknk; d gkrk g fhYoj vk Inl d bl fed.k dk
jtre; Ihlkdgr gAbl fed.k 1 flYoj fudkyu
dh fof/k jtre; Ihl e jtr dhek=k 1j futkj djrh
gA
@ kDl fof/k ¥ bl fof/k dk vikj ;9 g fd
fi%yh gb flYoj fi%y g, €tLr e Il dhb
vi{lk dgh vi/kd foy; g tc fi%y g, jtre;
Il e 1-2% tlLrk feyk;k tkrk g rk flYoj
Il 1 vyx gkdj tlLrk e foy; gk thrk g



B.Mk dju ij #tLr $ flYojh dk fed/kr Bk
ckir gkrk gA bl fed/kr e dkcu feykdj fjVkv
e rt xje dju ij tLrk okf'ir gk tkrk g vkj
flYoj "K'k jg tkrk g ckn e fhYoj dk [kij.k
fof/k Hk *Wf/kr fd;k tkrk gA
@ ifvulu fof/k & jere; Ihlk veEViQjl
yMi dk xyk dj B.Mk dju 1j igy k) Inl
d fALVy 1Fkd gk tkr g vkj Thl d fALVyk
dk vyx dj yr g] bl ¢@e dk db ckj nkgjkr
g rk vof’k'v fedlikr e flYoj dh ek=k c<
thrh gA
[kKij.k ¥ [kij.k ikd rFk ifVullu fof/k }j
ckir fhYoy 1 Inl dk vyx dju dh fof/k g
v’k) fYoj dk ijkoruh kéh d D; 1y e fi%kyi;k
trk g fixy g, flYoj d Aij ok; dh rt
ekjk cokfgr dh tkrh g fEl T f1Yoj e mifLFr
Ik Poo d zi e viDIINr gkdj ok; db
ekgk d BkFk cg thrk gA dN PbO dk D; i1y
vo’kfkr dj yrkg bl ¢dkj Ihlk jfgr f1Yoj
cklr gkrk gA

(iii)

4 f1Yoj dk "W/ku b vifi'Nr f1Yoj dk o] r vivub

ifj"dj.k fof/k Hjk "Whu fd;k trk gA ,d cM 1y
e flYoj ukbVV dk ru foy;u Hj fnsk €krk g vij
ble yxHx 1% ukbfVd VEy feyk fn;k tkrk gA
bl by dh ,uiM vifj'Nr f1Yoj dh ekvh flYyh
gkrh gA by e ofkr cokfgr dju 1j ") flYoj
driM 1 fudkfir gku yxrk gA

egRoi.k fcln
taavh 1 v;Ldk d fu'd'.k dh ¢fd;k [kuu dgykrn
gA
Mkr d ;kixd iFoh e fEN -1 e ik; thkr g mlg
[kfut dgr gA
o [kut feul /Mr, Bfo/kkiod ,0 de ykxr ij
ckir di tkrh g mlg v;Ld dgr gA
v;Ld ¢Nfr e viDIkoM] 1YQibM] dickuv] 1YQV
d:-ieik; thr gA
v;Ld 1 V') ;k dk iFkd djuk Biz.k dgykrk gA
>kx lyou fof/k 1YQKoM v;Ld Ie.k d fy, ¢;Dr
dh tkrh gA

ok; dh vuifLRfr ;k vYi miflLFfr e xyukd d uhp
v;Ld dk xje dju dh ¢f@;k dk fuLrkiu dgr gA
ok; dh vikdrk e v;Ld dk xyukd d unp xje
dju dh ¢f@d;k dk Htu dgr gA

ykg d ce[k v;Ld geVkbV Fe,0, rfik eXuVkoV
Fe,0, A

<yok ykg e 2.2-4.5% rd dkcu dh v’kf) ;k ikb
thrh gA

fivok yikgk ykg dk ") re zi gA

,yfefuse dk ce[k v;Ld ckDIkbV ALO,, 2H,0
gA

- jtr dk ce[k v;Ld Ag,s iflYoj 1YQkbM: rFk

AgCl igku fIYojh gA

ric dk ce[k v;Ld dkij 1kbjkbV (CuFes,) gA
v’k Mrvk 1 mPp x.kolkk okyh ") Mkr ckir
djuk  "kku dgykrk gA

"Whu dh ce[k fof/k;k vklou] ®o.k o] r viAkVuh
ifj'dj.k [k.M “/hu] o't ckoLFik ifj"dj.k rFk
0.ky[ku fof/k gA

VH;kBKFk ¢'u

oLrfu'B ¢"u

1-

-~

(S}
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dkij 1kbjkbV dk 1= g&
Vb CuFeS fich
it cusS ik
ykg dk v;Ld g&

Vi geVkoV Ich  xyuk

il dkij wkbjkbv ik fed CyM

Ino eDr volFik e feyu okyh /ikr g&

Ve xkYM ict f1Yoj

iy dkij ink  TkiM;e

ok; dh vulfLRfr ;k vYi miflRfr e xyukd d
uhp v;Ld dk xje dju dh 1fd;k dk dgr g&
v fuLrkiu ich Heu

it ¢xyu int "Kku

<yok ykg e dkcu dh ifr’krrk g&

IVt 6-8% Ich 2.2-4.5%

1% 0.10-0.25% Ink  0.25-2.0%

CuFesS,
Cu,FeS,



viryUkjiRed i’u

1-

4-
5-

ml v;Ld dk uke crib, fEll ,yfefu;e Rkell;rt
fu'df'kr fd;k tkrk gA

fuLrkiu vkj Hktu e dkb ,d e[; virj crikb,A

>kx lyou fof/k 1 fdl ¢dkj d v;Ldk dk Bke.k
fd;k € 1drk g\

vklou fdl dgr g\
[k.M ifj"dj.k B vki D;k Be>r g\

y’)kUkj kRed c¢’u

fdl ¢cdkj d v;Ldk dk BiUe.k pEcdh; 1FDd].k
fof/k Hk fd;k €krk g\ nk mnkgj.k nift,A

ok'i cloLFik ifj'dj.k fd1 dgr g\ Te>kb,A
p.idj.k fid1 dgr g\
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4.
5.
fucl/kkred
]_.

2-

fufkyu ;k jklk;fud 1ROdj.k fof/k dk Te>kb,A
Kdrod vikc/k di ¢Nfr dk Te>kb,A

1’u

v;Ld d Iz.k e ¢;Dr gku okyh fofdklu fof/k;k dk
le>b,A

ykg d fu'd.k d nkjku okR;k HVVh d foflu {k=k
e gku okyh Vi@ ;kvk dk fyf[k,A

,yfefuse fkr] ciDlkbv 1 dI fu'dfkr dj Idr
g\ le>kb,A

dkijikbjkoV I dkij /kr d fu'd.k dk 1e>kb,A
MKrvk d “Whu dh ce[k fof/k;k dk 1e>kb,A

ch 2 Wb 3 Ik 4 v 5 ek

mUkjekyk |



bdkb & 1X

v/k; & 15
dkcfud jHk;u
(Organic Chemistry)

Hkfe dk

nfud thou e vi/kdk’k mi ;kxh oLr, €1& diM]
dixt] tré&pliy] eke] olyhu] @he] €r dh ikfy’k]
VKki/k;K) mojd bR;kfn inkFk dkcfud ;kfxdk T cu

gkr gA

dicfud ;kixdk d viLrRo d fy, dkcu Lo; d rFk

vl; rlok €1& gkoMktu] vkiDIitu] ukoVktu] 1YQj]
gyktu d B Bgl;ked vicl/k cuk Idrk gA dkcu
Lo; d ijek.kvi d HiF Igl;ked viclk Hjk tMdj
yeh Uk[kyk dk fuek.k djrk g ftl Uk[kyu (Catenation)
dgr gA dkcu e pril ;ktdrk kb tkrh g VvFkr dkcu
ijel.k pkj wvi; dkcu ijek.kvk 3k pkj wU; rlo d
ijel.kvk d Ik Bgl;ked vic/k cukrk gA dicu o
gkoMktu d 1;kx 1 gkbMkdkcu cur gA

JIk;u foKku dh og K[k f€eld virxr dkcfud

;kixdk igkoMkdkeu vk mud 0;Riluki dk v/; ;u djr
g ml dkcfud jlk;u dgr gA
dkcfud ;kixdk dk oxidj.k ,o0
ukedj.k (Classification and Nomenclature of
Organic Compounds)
dkcfud ;kfxdk dk oxidj.k
dicfud ;kxdk dk e[; rlo dicu gA dicfud
skixdk ok bue mifLFkr dkcu Uk[kyk di Bjpuk d wvigkj
ij ce[kri nk Hkxk e oxiNr fd;k x;k g &
1- foor Uk[kyk ;k vp@h; ;kixd (Closed Chain
or Cyclic Compound)

foor Uk[kyk ;k vp@h; ;kixd ¢ bu ;kixdk e

dicu ijek.k vkil e vicfir gkdj ,d ych Uk[kyk

dk fuek.k djr gA bud vfre flj Lor= jgr gA bu

Skixdk dk vp@h; ;kixd dgr gA bu
dkcu ijek.kvk di Uk[kyk Bbk

mnkgj .k ¢

Jkixdk e
hsk "KLk gkrh gA

CH,-CH,-CH, CH,-CH,-CH,-CH,
ikiu (;Vu
L In/kh Uk[kyk%

CH,~CH-CH, CH,-C=CH,
CH, CH,
2&efFky ikiu 2& effkyiki &1&bu
KLk Ukkyke

blg ,fyQfvd ;kixd Hh dgr g] D;kd ckjEdk e bl
J.hd dN InL;k dk i’k ok 1 ckir fd;k thrk FikA
xid e ,fy (alci) tr vkj QVkI (phatos) : 0lK]

vp@h; kixdk dk Tut nk Hixk e follkfer fd;k
thrk gA

(i) Irir ;kxd (Saturated Compounds)
(i) vIrir ;kxd (Unsaturated Compounds)

@) Brir ;kixd (Saturated Compounds) : vp@h;
;kixdk dh Bjpuk e ;fn dkcu & dkcu ijek.k d
et; IHh ,dy wvkc/k gkr gk rk mlg Irir ;kixd
dgr g] blg 1jkfQu Hh dgr gA
1k (parum) = de] fQu (fin) = f@;k’ky vri ; de
f@;kkhy gkr gA

(i) vIrlr ;kixd (Unsaturated Compounds) : Vp@h;
;kixdk dh Bjpuk e ;fn dkcu & dkcu 1jek.k d



eg; cgvke/k ifpvike/k vFkok f=vke/ki gkr g] rk mlg
virir ;kixd dgr gA

4

3 2 1
CH,-CH,-CH=CH,
(;V&li&bu

&, - CH,~ & =bn
(;V&1& vibu
BoUk Uk[kyk sk p@h; ;kixd § bu ;kixdk e
dkcu ijek.k viill e ;k wvi; rlok d Bk oy; hclk
Uk[kykt d =i e 0;0fLFkr jgr g] mig Bolk ;k p@h;
;kixd dgr gA p@h; ;kixd nk ¢cdkj d gkr gA
(i) e p@h; (Homocyclic Compounds)
(ii) fo'ke p@h; (Heterocyclic Compounds)
(i) lep@dh; (Homocyclic Compounds) : bu p@h;
;kixdk e oy; doy ,d gh 1jek.k vRkr dkcu
ijek.k dh cun gkrh g] vriblg lep@h; ;kixd ;k

dickiibfyd ;kixd i dgr gA
CH,
HZC/ ch,
| s O 1bDykgDlu
CHZ\CHZ/CHZ
CH, CH,
| s [ ] nbdyit;vu
CH, CH,
H
¢
H H
NP N
| | s @ ctiu
C
H X~ H
A

lep@h; ;kixdk dk Ha iut 2 Hixk e oxaNr fd;k
X;k gA
Vi Ty IkbfDyd ;kixd (Alicyclic Compounds) !
bu ;kixdk e rhu ;k riu I vikd dkcu 1jek.kvk
dh oy; gkrh g] vkj bud x.k ,fyQfvd ;kixdk
d leku gir gA

fich

(ii)

[ 110 ]

mnkgj.k &

CH,
CH, HZC/ \CHZ
/ N\ |
H,C——CH,
HkbDykikiu HkbDykilVu
,Jkefvd ;kfxd (Aromatic Compounds) | bu
;kixdk e ,d ;k vilkd cthu oy; gkrh g] & fd

dkcu ijek.kvk dh "\vQydh; 1jpuk gkrh gA bue
,dkirj @e e ,dy ,o f}vichk gkr gA ;fn ,d ;k
vilkd ctiu oy; gk rk Bkekl; ri Ixfyr jgrh gA
bu ;kixdk e mifLFkr oy; d vk 1j f}p@h;]
f=p@h; bR;kin dgr gA bu ;kixdk e fof’k'V xU/k
gkrh g vri blg ,jkefvd ;kixd dgr gA

|
C
H H
NP N
0
H X~ H
\
CH OH NG, NH,
oided  THEd SMECISERYETIE
ufFkyhu ,UFkkThu

ukv & dN , jkefvd ;kixdk e cthu oy ; ugh gkriA

fo'ke p@h; ;kixd (Heterocyclic Compounds) :
bu ;kixdk e oy; ,d I viikd ¢cdkj d ijek.kvk
dh cuh gkrh g] dkcu 1jek.k d virfjDr N, O vkj
S ijek.k Hh oy; cuku e Bgk;d gkr gA , 1 ;kixdk
dk fo'ke p@h; ;kixd dgr gA



|l Il |
H-C_ C - C-H H-C_  C-H

\ / / \/

ITI S

H f;ju Fik; kQhu
fiijky

CH

CH/ CH

| [ 0 O

C CH N

N
fifiMhu

dicfud ;kfixdk d oxhdj.k dk If{kir e futukulkj fy [k 1dr gA
dicfud ;kfxd
|

|
foor Uk[k){k Ivpah;h lor Uk[k}/k ip@h;h
| | | 1
Irir virir lep@h; %dlkcklkbeyd% fo'kep@h;
| |
,fy libfDyd ,jkefvd

dkcfud ;kixdk dk ukedj.k (Nomenclature of Organic Compounds)
dicfud jIk;u d vrxr yk[k dicfud ;kixd gkr gA bud ukedj.k d fy, futufyf[kr 1)fr;k dkmi;kx fd;k
thrk gA
- WKk sk =< c.kkyh (Common or Trivial System) : ;g dkcfud ;kixd d ukedj.k dh Icl ijkuh i)fr gA
bl 1)fr d vulkj ;kixd dk uke mid Bkr vFrkok fdlh x.k d vik/ikj ij fd;k thrk gA

Bkj.kh 15-1

1= z< Uke lkr
1- CH, ek’k x1 nynyh lek’kh Lku 1 1klr
2- CH,OH dk'B fLifjV ydMh dk'Bi d Hked vkllou T ikir
3- HCOOH Qlfed vty yky pifV;k iQkfedk: d vklou 1 1kr
4- |COOH viDIfyd vty viDly l lk T ikir

COOH
5 CH,COOH , Ifvd vty fljd 1 ir

=< 1)fr e Ik dikcu Uk[kyk v lE[kr gkbMkdkcu d fy, ukey (n-) "Kn dk mi;kx fd;k thrk gA
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mnigj.ki CH,-CH,-CH,  n-gliu  CH,-CH,-CH,-CH,-CH,  n-ilu

;fn fd I "KE[kr ;kixd db Bjpuk d ,d flj ij CHs— (é::_ leg gkrk g] rkmld fy, ioyXu viblk (iso)

3
CH,
|
tcfd ;kixd d ,d flj ij CH, ‘C leg gku i rrh;d (tertiary) dk mi;kx fd;k tkrk gA
CH,

2. 0;Rilu c.kkyh (Derived System) : dkcfud ;kfixdk dk ukedj.k m
fd; tr gA Lkell;ri tud ;kixd ml ;kixd dh Terh; J.h d
dk dkchuky (CH,OH) dk 0;Rilu ekuk Ekrk gA

1 J.d ljyre InL; d uke 1 0;Rilu
k cFke InL; gkrk gA mnkgj.k & ,Ydkgky

{CH+CH—OH  {CH—CH -CH-£CH,:  (CH—CH - CH-£CH, &CH,

OH OH
effky dkchuky ,frky effky dkchuky Mkb , frky dkchuky
3 vkb-;-1f-,-1h- ¢ (IUPAC System) : oreku e dkcfud ;kixdk d ukedj.k gr B0;ofLFkr ¢.kyh dk mi;kx
djr gA ftl ka h (IJUPAC = International Union of Pure and Applied Chemistry) ¢.kyh dgr gA
rRdkyfiu IUPAC |)fr 1993 e cu I>kok 1j vidkkfjr gA
bl ¢.kkyh Hjk dkcfud ;kixd dk uke ckir dju d fy, logFke ey gkbMkdkcu Uk[kyk dk p;u djr gA bild
1’pkr ey gkoMkdkcu d uke e mfpr 1oyXu rik vuyXu yxkdj ;kixd dk uke ikir djr gA
(i) ey gkbMkdkcu (Hydrocarbon root): dkcfud ;kixd di e[; Uk[kyk dk ey gkbMkdkcu Uk[kyk dgr gA

Uk[kyk yckb ey 'kn Uk[kyk yckb ey 'kin
C, eFk C, ool
c, F c, glv
c, iki c, VDV
C, (Vv C, uku
c, i c., Md

(i) ToyXu (Prefix): ;g ey gkbMkdkcu d uke 1 1gy virk g] rfik ey gioMkdkcu I €M cfrLFkf i ;k dk n’kkk
gA IUPAC ¢.lkyh e dN ¢dk;iRed leg dk ¢frLFikih ekuk €krk gA vri blg Ino ToyXu d -1 e fy[kr

Bkj.kh 15-3

cdk;kRed leg 1oyfu
-F Ty vijk
- Br ckek
-1 Vi ; kMK
-ClI Dykjk
- NO, ukbVk
- OC,H, ,FD I
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cgcdk;ked leg oky dicfud ;kixd dh fLFkfr e

db nlj cdk;lRed Beg dk Hn ¢frLFkih ekur gA
(i) vuyXu (Suffix) : ;g ;kixd e miflLFr ¢dk;kRed

leg d ckj e crirk gA IUPAC ¢.kkyh e ¢;Dr

vuyifu nk ¢dkj d gkr gA

(@) ckFkfed vuyXu (Primary Suffix) : ;g ;kixd

dicfud ;kixdk d ukedj.k d HRkekl;
fu;e (General Rules for Nomenclatune of

Organic Compounds)
(A) Irir "kf[kr Uk[kyk %, Yduki d 1UPAC
ukedj.k d fu;e &

e dicu ijek.kvk d e/; vicl/ku d ¢dkj dk
n’krk gA ;fn dkcu&dicu d e/; ,dy vicek
gk rk vuyXu ,u (ane) gkrk g] tcfd
dicu&dkcu d e/; f}vkcék ghu 1j vuyiu
bu (ene) rFkk dkcu&dkcu d e/; f=vikc/k gu
1j vuyXu vkbu (yne) gkrk gA
mnkgj.k§ CH, - CH,

S Lu Y L Fhu

CH, - CH = CH,

cki $ bu % chihu

CH,-CH,-C CH

(;V'$ vibu % C; Vkbu

(b) f}ri;d vuyXu (Secondary Suffix) : ;g

dicfud ;kfxd e mifLFkr ¢dk;kked leg dk
n’kkrk gA IUPAC ¢.kyh e bl ciFifed vuyiu
d IF tmdj fy [k tkrk gA

1. ni%kre Uk[kyk dk fu;e (Longest Chain Rule) :
(i) ,Ydu v.ke ukedj.k gr Roki/kd ych dkcu
Uk[kyk ok p;u fd sk hrk gA fE1 tud Uk[kyk
;ke[[; Uk[kyk (Parent Chain or Principal Chain)
dgr gA
mnkgj .k ¢

CH,
{ CH,— CH,— CH—CH,— CH,— CH,

tud Uk[kyk e Ni dkcu ijek.k gA

iy ;fnfdlh ,Ydu v.ke Icl yEch Uk[kyk e nk
sknk 1 vikd BEdkouk gk rk mI dkcu Uk[kyk
dk ojh; rk nx fele ¢frLFkih dh B[ ;k vi/kd
gkA

Bkj.kh 15-4
cdk;kRed leg f}rh;d vuyXu toyXu d -1 e uke ;k
le[; cdk;ked HNegh fyri;d f@;kked leg
- COOH vibd vty dikckD I
- SOH 1YQkud vty 1YQk
0 O vibd , ugkbMkbM &
-C-0-C-
- COOR ,dy ,Yduk,V ,YdiDIh dikckfuy
- COX Vk;y gykbM gykQlfey
— CONH, , ekbM dkcek;y
—C=N ukbVkby Bk uk
- CHO Y Qkfey ;k , YMk
>C:o viu VID Ik 5k divk
- SH Fkk ; ky edIVk
- OH Vky gkoMKD Ih
- NH, ,elu , efuk

[ 113 ]



mnigy.k 4 1 2 3 4 5 Xyr

------

{CH,— CH;— CH4-CH,— CH,€

.
...................

E‘CH12345 o]}

.......

ble Ik Uk[kyk e dkcu ijek.k oh B[;k5 g ijir ,d gh cfrlFk;h vib lickiy €Mk g tcfd Aij vidr
e[; Uk[kyk e t dkcu dh I[;k 5 g fdur mle nk cfrLFk;h €M gA
yHke vdu dk fu;e (Lowest Number Rule) : tud Uk[kyk e dicu ijek.k dk vdu Uk[kyk o mB f0j 1 ckjEk
djr g] tok 1 cfrLFkin dk U;ure vd chir gkA

mnigj.ki CH,—CH, - CH, - (|2:H _CH, tud Uyt ok Peidu Igh gh
CH;
1 2 3 4 5
CH, - CH, - CHZ‘EH‘CHB tud Ukkyk ok Gekdu xyr gh
H;

og Pekd tk tud Uk[kyk e cfrLrkih dh fLRkfr dk crkrk g] m fLFkfr vd (Position Number) ;k ykdUV (Locant)
dgr gA

vdk d yulke lePp; dk fuse (Lowest Set of Locants Rule) - ;fn tud Uk[kyk 1 nk 3k nk 1 vikd
ifrLAkin Beg €M ok rc tud Uk[kyk dk @ekdu ml f1j 1 djr g] feb 1 vdk dk yXlke BePp; ikir g

CH, CH,
mnigj.k i CH, - CH, _CH —CH _CH, vdk dk IePp; =2, 3 ilght
2+3=5 gt

CH, CH,
(12H3—(23H2—3C:H—é:H—C5:H3 vdk dk IePp; =3, 4 ixyrh
3+4=7 Xy rh

ik’0 Uk[kyk %k ifrLFikiny d fy, vxth o.kekyk dk @e (Alphabatical Order for the Side Chains or
Substituents) - 3fn tud Uk[kyk ij nk ;k nk I vikd ,fvdy Beg miflFkr gk rc tud Uk[kyk dk @ekdu ml
flj 1 djr g] tgk 1 vxth o.kekyk @e e igy viu oky ,fYdy leg dk U;ure vd feyA

mnkgj.kt CH, (TZH CH, |E:H CH, CH, 38, fFky 85 effy&gDlu W gt
CH, C.H:

CH, —CH CH, CH _CH,CH,

CH. c . 4&,frhy &2 effky&gDlu Ixyri

lerY; fLFkfr;k i1j foffklu cfrLFkfi;k dk ukedj.k (Naming the different Substituents at equivalent
positions) : ;fn tud Uk[kyk e nk flu&fklu cfrLrkih leg ,d nlj I RerY; fLRkfr ij gk rc tud Uk[kyk dk
@ekdu ml f1j 1 djr g tgk 1 cfrLRkih leg vxth o.kekyk d @e d vullkj 1gy vkrk giA

5 4 3 2

mnkgj .k ¢ CH -CH-CH-CH-CH, CH 3&, fry &4&efFty &gdlu
CH C H,
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6-

tfVy cfrLFikfi;k ;k ,fydy legk dk ukedj.k 2
(Naming the substituents or alkyl groups) : ;fn
,iYdy leg e Hh cfriFikin Beg €M gk rk ml
tiVy ,fYydy cfrLFkit leg dgr gA ;fn tud
Uk[kyk 1 €fVy cfrLRkih €Mk gk] rk tud Uk[kyk |

t™ bl leg d dkcu ijek.k dk 1 vd ndj cfrLHkih
,iydy leg d i e uke nr g] rfk bl tfVy
cfrLRkih d uke dk di'Bd e fy[kr gA

mnkgj .k ¢

..........................................

12 3 4 5 6 i1 2 3 i
CH,~CH~ CH ~CH, ~CH, ~ CH - CH, - CH - CH,

7.

|
CH, - CH, - CH, - CH
CH, CH3 ; 2 82 92 103

2] 3&MkbefFy &6& 1&2&effky kfiyt Mdu

;in Deku ¢frlFi;h ,d 1 vikd B[ ;k e mifLFkr
g rkmud uke 1 1gy Mkb] Vkb] VVk vkin *Kin fy [
thr g] 1jUr blg vxth 0.kde e utjvnkt dj nr
gA mnkgj . KFk&

bue Mbefry d Mb *iin dk vxth o.kekyk e ugh
fxur vriigy Ry cfrLrkih dk uke fy [k tkrk gA

1 2l 3 4 5 6 7
CHy— G —ChHy~ Gt~ CH—C— CH,
CH, CH,

|
CH, (©)

5&, fry &2J2&Mkbeffy glVu

(B) vIrir gkbMkdkcuk %,Ydhuk wvkj ,Ydkbuks

1-

d IUPAC ukedj.k d fu;e

(Rules for IUPAC Nomenclature of Unsaturated
Hydrocarbons Alkenes and Alkynes) :

vIrir gioMdicuk d ukedj.k e Irir gibMdicu d
ukedj.k d fu;e dkgh vu lj.k gkrk g] vl rir gloMkdikcuk

d IUPAC ukedj.k d fu;e futufyflkr g ! 1-
locFke ml yEch Uk[kyk dk p;u djr g fEll
fpvikc/k vFok f=vkc/k mifLFkr gkrk gA
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tud U[kyk dk @ekdu ml 1§ 1 djr g] gk |
cgvke/k ifychk vHok f=c/ki dh fLFfr dk U;ure
vd feyA

mnkgj .k ¢

1 2 3 4 5

CH, CH CH CH, CH, gt
5 4 3 2 1 Y
CH, CH CH CH, CH, Xyt
4 3 2 1

CH=C-CH, - CH, Ixyr
1 2 3 4

CH=C-CH,-CH, gt

;fn Beku dkcu B[k dh ,d 1 vifkd Uk[kyk gkrk
ml Uk[kyk dk ojh;rk nx ftle vikd I[;k e
GfrLRk;h €M glA

i CHy—C= C—CI|-|—§—CH2—CH3

_____________

______

st fpvie/k sk f=vike/k nkuk Tl j e Teku njh i gk
rk @ekdu ml fhj 1 fd;k thrk g tgk 1 cfrLFk;h
dk U;ure vd cklr gkrk gA

] i 4 5

(':H_, ~CH - C=C-CH, —E?HF_

CH,
,d cdk;kked leg oky ;kixd dk 1UPAC
ukedj.k d fu;e
(Rules for IUPAC Nomenclature of Monofunctional
group Compund) :
cdk;kRed leg ' og leg tk fdlh dicfud
;hixd d x.k fo’kkdj jkBk;fud x.kk dk fu/kkj .k
djr gk mlg ¢dk;kked leg dgr g] €1 —OH,
—NO,, —COOH WkfnA ,d cdk;lRed leg oky
;kixd dk IUPAC ukedj.k d fu;e futufyf[kr g&
ni%kre dkcu Uk[kyk dk p;u djx ftle cdk;iRed
leg miflFkr gk pkg ;kixd e mIl yEch nljh

Uk[kyk 0 mifLFer D3k u gl

_________________



2-  cdk;kked leg e ;fn dkcu gk rk og p;fur ykch
dkcu Uk[kyk e vikuk pkfg, ;fn cdk;iked leg e
dkcu mifLlFr u gk (—OH, —NO,) vifnt rk og
dicu fell og cdk;iked leg €Mk gk p;fur
yEch dikcu Uk[kyk e vkuk pkfg,A

3 Uk[kyk dk @ekdu ml f0j 1 fd;k €krk g tok |
cdk;kRed leg dk U;ure vd clir giA

4 3 2 1
CH, CH, CH, COOH

4- ;fn ¢cdk;iRed Neg nkuk fhj 1 Deku njh ij gk rk
@ekdu ml vkj 1 djx gk cfrLFik;h dh U;ure
vd clir gA

CH CH CH CH CH
CH OH

5 ;kixd dk uke fy[kr Be; cdk;kked leg dk uke
fLAfr d D& mfpr vuyXu d Zi e fy [k thrk
rrk BHh cfrLFikah 1oyXu d -1 e mud uke d
vxth o.kekyk e fy[kr gA mnkgj.k ¢

1 2 3 4 5
CH, ~CH~CH,~ CH ~CH,
OH CH,

4—efFy&1VU&2&Vky

6- ;fn lelu cdk;iked Beg ,d 1 vikd I[;k e
mifLFr g rkml yEch Kk[kyk dk p;u djx ftle
vikd 1[;k e gd lRed leg mifLFkr gkA

______________________

(D) ,d 1 vikd fofiklu cdk;kRed Neg oky
;kixdk dk ukedj.k (JUPAC Nomenclature for
Compounds Containing more than one Functional
Group):

;in fdIh dkcfud ;kixd e nk ;k nk 1 viikd
cdk;kRed leg mifLFkr gk rkbue 1 ,d dkp;u
e[; cdk;lked leg d -1 e djr g rik k% B
f}rh;d ¢dk;kRed leg dgykr gAe[; ¢cdk;kRed

leg dk p;u futufyf[kr ciFifedrk @e d vikj 1j
djr gA””

dkckiDlfyd viy > 1YQkud vty > ,fIM
,ugkoMkbM > | LVj > ,fIM gykbM > ,fly ,ekbM
> ukbVkby > ,fYMgkbM > diVku > ,Ydkgky >
,elu A

“’k% cp g, cdk;kked leg & NO,, iukbViki —X
lgyk] -OR &, YD It wikfn dk (;erFkk h leg ;k
toyXu dh rjg ¢;Dr fd;k trk gA e[ ; f3;kRed
leg dk f}ri;d vuylu }kjk gnf r djr g rik bl
GiFifed vuyku d BiFk ey *iin e €Mr g *k'k THh
f}ri;d cdk;kked leg dk mfpr ioylu tk ey
’Kn e €M thr g] d Hjk cnf’kr djr gA

1
COOH
vibd Ivuyiut

4 3 2
HO CH, CH, CH,
gkbM kDI kioyXuk

4&gkbMkD Ih&C; Vukbd vEy

1 thrh; h (Homologous Series)
dicfud ;kixdk dn I[;k cgr vikd gkrh g bu

;kixdk d 0;oflFkr v/;;u d fy, blg db Jfk;k e

fokftr fd;k x;k gA bu Jf.k;k e ¢R;d InL;k d

cdk;lRed leg ,o0 jklk;fud x.k Teku gkr gA
IjpuiRed x.k e Bekurk j[ku oky ;kixdkd leg

d InL;kdkc<r g, v.kikj d De e fy [k tkrk g] rk

ml J.k dk Itkrh; J.kh dgr gA

Ithrh; J.b d vilky{k.k

1 Ithrh; 3.0 d BHG InLsk dk Bheld;

cnf’kr fd;k tkrk gA €l !
,Ydu & CH, .,
Jdwu & CH,,
JYdkbu & an2n ,
JYdkgty & CH, ,,0
2- 1trh; J.0h d @ekxr InL;k e v.kikj 14 dk vrj
gkrk gA
3 Itrh; 3. d Getxr InLskd v.kl=e -CH,

leg dk vrj gkrk gA

1= il

4 1trh; J.h d InL:k d Hifrd x.kk e @fed
ifjoru gkrk gA
5 Itkrh; J. d cR;d InL;k dk Rkell; fof/k;k

Mk cuksk  1drk gA
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1.k 154

,Ydu J.dh | L Ydhu J.dh | L Ydkbu J.kh |, Ydkgky J.d
CH, ., CH, CH, CH,.,O
n=1 | CH,eFut - - CH,OH leFuky
n=2 | CH,#,Fkut CH, 1, Fut | CH,#Fkbut | CH,CH, - OH #,Fuky#
n=3 | CH,ickiut | CH, ickilut | CH,Ickikbut | CH-CH-CH,-OH iikiu&l&vky*
n=4 | CH, ;Vut | CH#;Vhut | CH 1;Vkbuk | CH-CH-CH,~CH-OH i;Vu&l&viy*
n=5 | CH, 4lut | CH, HiWhut | CH 4ilVkbut | CH-CH,-CH,-CH,-CH-OH %ilVu&l&viy*

6- cR;d Itrh; J.k dk fo’kk cdk;kRed leg gkrk

gA feld dkj.k InL;k d jkbk;fud x.kke letu

gkr gA 0]
feko;ork (Isomerism)

cftfy; 1 o lgkyj u 1k;k fd NH,CONH, #;fj skt
rik NH,CNO fivetfu;e Ik uVh nku kdk V. od 1=
CH,N,0O leku gA fdlr mud Hkfrd ,o jklk;fud x.k
fHUu&fHiu gA

nk sk nk 1T vikd ,1 ;kixd feudk vif.od 1=
leku gk fdUr Hkfrd ,o jkBk;fud x.k fHklu&ftkiu gk]
leko;oh (1somers) dgykr g rFk bl ifjAvVuk dk
leko;ork (Isomerism) dgr gA

leko;ork cefkrt nk cdkj dh gkrh g &
1-  Bjpukked HNeko;ork (Structural Isomerism)

2- f=foe leko;ork (Stereo Isomerism or space
Isomerism)

1-  DjpukRed HNeko;ork (Structural Isomerism) :
bl cdk di leto;ork e leko;oh ;kixdk dk
vif.od 1= rk leku gkrk gA yfdu v.k e ijek.kvk
dh foftlu 0;oLFk d dkj.k 1 jpukted 1= fHkUu&fHkUu
gkrk g) jpukked Neko;oh dgykr g] rFk
i1fjAVuk dk Bjpukked Beko;ork dgykr gA

Ijpuifed leko;ork ikp ¢dkj dh gkri g &
() Uk[kyk Deko;ork

(iiy fLFfr Beko;ork

(iii) ¢dk;kked leg leko;ork
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4 3 2 1
CH, - CH, —-CH =CH,

(iv) e/;ko;ork

(v) pytko;ork

Uk[kyk Beko;ork (Chain Isomerism) : , 1
leko;oh ;kixd feudk vif.od 1= Reku gk fdir
dicu ijek.k o Uk[kyk frkUu&ftkiu gk mug Ok [kyk
leko;oh dgr g] rRk bl ifjAvuk dk Uk[kyk
leko;ork dgr gA

tl cH,, vif.od 1= oty ,Ydu d nk Uk[kyk

4" 710

leko;o0 IHo gA

CH,-CH,-CH, -CH,
(;Vu

CH, - CH-CH,
CH,
2&effky iki
C.H,, vif.od I=oky ,Ydu d riu Uk[kyk leko
IEtko gA
CH,-CH,-CH,-CH, -CH,

n—ilVu

CH,

CH, ~ CH-CH, ~CH, CH3—|CI:—CH3
CH, CH;

28effty (;Vu 2] 2&Mbeffry ikiu

C,H, vif.od I=d nk U[kyk leko;o IEHo gA

3

2
CH,-C=CH,

(;V&I1&bu
2&effky ki &1&bu



C.H, vif.od 1= d nk Uk[kyk eko;o IEHo gA

5 2 1 2 1

4 3 4 3
CH,-CH,-CH,-C=C-H CH3—|CH—CEC—H
ilV&1&vibu CH,

3&effky (;V &1&vibu

(i) fLFkfr Deko;ork (Position Isomerism) : , |
leko;oh ;kixd feudk vif.od 1= leku g] fdir
;kixd e fpvic/] f=vkch] cfrLRkil cdk;ked
leg dh fLFkfr flu&flu gkrh gA fLFkr Beko;o
doykr g rik 1fjAVuk dk fLFkfr Beko;ork dgr
gA
C,H, vif.od = okyh ,Ydhu nk fLAfr Neko;o0
cnf’kr djrk gA

4 3 2 1 4 3 2 1
CH,-CH,-CH=CH, CH,-CH=CH-CH,
(;V&l&bu (;V&2&bu

C,H, vif.od 1= okyk ,Ydkbu nk fLAfr lefo;o
¢nf’kr djrk gA

4 3 2 1 4 3 2 1
CH,-CH,=C=C-H CH,-C=C-CH,
(;V&l& vikbu (; V&2& vkbu

C.,H.CI vif.od 1= oky ,fYdy gykbM nk fLFkr
lelo;o ¢nf’kr djr gA

3 2 1 3 2 1
CH,-CH,-CH, —Cl CH, ~CH-CH,
1&Dyjkikiu Cl

28Dyfkjkikiu

C,H,OH vif.od I=oky ,Ydkgky nk fLFfr leto;o
inf’kr djr gA

3 2 1 3 2 1
CH;-CH,;—CH,OH CHy ~CH-CHOH
1&ikiuky OH

2& ikiuky
(i) cdk;kRed leg leko;ork (Functional Group
Isomerism) :
,1 leko;oh ;kfixd ftudk vif.od 1= lelku g
1jr mue mifLFkr ¢cdk;iRed leg fillu&flu gkr g

cdk;kked Neg leko;o dgykr g rFk bl
i1fjAVuk dk cdk;ked Beg lBeko;ork dgr gA

C,H,0 vif.od I= d futufyf[kr nk ¢dk;kted
leto;0 9 &

CH,CH,CHO CH,-C~CH,

ikiuy 4 VMgkoM: O
ikiuku kdhVkud
C,H,0 Vvif.od I= d futufyf[kr nk ¢dk;kRed
leko;0 gA
CH, —CH, - OH
, Fkuky

CH,-0-CH,
eFikD IheFku

(iv) e/;ko;ork (Metamerism): ,1 leko;oh ;kixd
th 1erh; 3.0 d gk mudk vif.od 1= leku gk
ijr fdlh cgl;kth cdk;iRed leg ij yx ,fydy
leg fklu&fHlu gk mlg e/;ko;oh dgr g rFik bl
i1fjAVuk dk e/;ko;ork dgr gA e/;ko;ork d
rgr] cgl;kth cdk;iked leg I lylu ,d ,fYdy
leg I nlj ,fYdy leg e CH, dk LFikukrj.k gkrk
gA CH, 0 vif.od 1= oky ;kixd d rhu

4" 10

e/;ko;of Ihko gA
CH,-CH,-0-CH,-CH,
Mib, fFky bFij
CH,-0-CH,-CH,-CH,
effty ilfiy bFk
CH, 0 CH CH;
CH,
effty viblilfiy diviu

C.H,.O vif.od 1= oky ;kixd d rhu e/;ko;oh

5 10

IHo gA
CH,-CH, - Cll— CH,CH,
Mkb, frky diVku
CH, - %— CH,-CH, -CH,
O
effky &ikfiy diviu
CH, Cni CIH CH,
O CH
effty vibIikiy diviu

gkbMkdkcu  (Hydrocarbon)
dicu ,o gkbMktu d B;kx 1 cu ;kixdk dk
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gkbMkdkcu dgr gA gkoMkdkcu dk Bjpuk d vi/kj ij
nk Wixk e oxiNr fd;k x;k g&

(i) foor Uk[kyk gkbMkdkcu

iy Bor Uk[kyk vFkok p@h; gkbMkdkcu

G foor Uk[kyk gkbMkdkcu (Open chain
Hydrocarbon) : 0 dkcfud ;kixd ftue dkcu 1jek.k
vkil e vicfkr gkdj yech Uk[kyk dk fuek.k dj
vkj mud vflre flj Lorl= jgr gA blg foor
Uk[kyk gkbMkdkcu dgr gA blg iut nk Hkxk e
oxiNr fd;k tkrk gA
v Irlr ick virlr
Vi Brir gkbMkdkcu ¥ o gkbMkdkcu ftue HBHi

dicu 1jek.k doy ,dy Igl;ktd vick 1
cék gkr g] blg Brir gkbMkdkcu dgr gA
blg ,YduHh dgr gA bu 1j vikdk’k jklk;fud
vitkdedk dh dib Vi@ ;k ugh gkrh g vr}
blg 1jkfQu Hkh dgr gA ,Ydu dk He);r 1=
C.H,.., gkrk gA bue dkcu sp* 1dj.k voLF
e gkrk g vFkr T;kferh lepr'Qydh; gkrh g
vkj vikc/k dk.k 109°28' gkrk gA ,Ydu e C—
C vic/k yEckb 1.54A rFk C - H vic/k yEckb
1.12A gkrh gA

,Yduk d fojpu di Rkekl; fof/k;k

(Methods of Preparation of Alkanes)

1- virir gkbMkdkcu 4,Ydhu rFk ,Ydkbut d
gkbMktuhdj.k 1 (By Hydrogenation of
unsaturated Hydrocarbon (Alkens and Alkynes)
mi¢jd 1yiM;e] lyfVue] ju fudy vifn dh mifLRdr

e ,Ydh rfi ,Ydkou dh MkbgkbMktu d IRk vk 5k

1 ,Ydu curh gA

HC CH 2H, ¢

Pd/BaSO, C,Hs

, Fikbu ,Fu

ju fudy di miflFfr e ,Ydhu rRk ,Ydkou dk
gkoMktundj .k 473-573K rki i gkrk gA bl HkckR;
1.MjULl vilki@;k (Sabatier Senderen’s Reaction) dgr
gA
CH,-CH=CH, +H, —“"% ,CH, - CH, - CH,
ikihu ikiu
2- ,fydy gykbM igyk,Ydut I (By Haloalkanes)
(i) gyk,Ydu d vip;u }jk (By Reduction

of Haloalkane) : gyk,Ydu LiAIH,, Na-Hg,
kM ; e&, Fkuky] (zn-Cu) o gkoMiDykjd viy
vifn vipk;d inkFkk dh mifLRfr e vipf;r

CH, —CH, — Cl + 2[H]—*®:9 5 CH, - CH, + HCI
Dykjk, Fhu ,Fu
gkdj ,Ydu cukrh gA
(i) oVt vitkf@d;k (Wurtz Reaction) : gyk,Ydu
k'd bRk dh mifLRfr e BkiM;e Mkr d BkFk
vitkid;k djd ,Ydu cukr gA ;g VviHkid;k
ovt viid;k dgykrh gA

CH, -Br+2Na+Br—-CH, ;f—:g>2NaBr +CH,-CH,
ckekeFku ,Fu

3- dkckiDlfyd vEyk 1

() fodkckfDlyhdj.k 4co, dk fu"dklut
ekukdkckDlfyd vEyk d 1kM;e yo.k dk
HMkykbe d Bk xje dju 1j ,Ydu ¢lr gkrh

gA
CH,COONa + NaOH(CaO)——Na,CO, + CH,
1M ;e , Fkuk,V eFku

bl viid;k e ey dkcfud ;kixd 1 ,d
dicu de gk tkrk g vrt bl vitki@d;k dk
mi;kx 1trh; 3.4 d vojkg.k e fd;k thrk gA

@) dkYc o/kr wvi?Vuh fof/k (Kolbe’s
Electrolytic Process) ! ekukdkckiDlfyd vty
d HiM;e ;k 1kvP’k;e yo.k d tyh; foy;u
dio]r vizvudju I Tel[;kokyh mPprj
,Ydu clir gkr gA bl vitkid;k dk dkYc
olr vi%kvun fof/k dgr gA

CH3COOK +2H,0—2%— CH;—CH;+2CO, +H, + 2KOH

i e , IV ,Fu
4- xiU;ky vitkdedk 1 (From Grignard Reagent)
,fydy elutf’k; e gykoMR-Mgx dk xiU;kj vikded
dgr gA xil;kj vitkded di vilki@;k f3;kky
gkbMkeu ;Dr ;kixdk 1l H,0, ,Ydgky] ,eful]
Rk ky] , Infvytu vikfnd | djku i Ixr ,Ydu cir
gkrk gA

Br
CH;-CH, - Mg—-Br+HOH—— CH3C|'|3 Mg/
, fFky elutf*k; e chekbM JRu \OH

gkbMkDIh eXunf*k; e chekbh
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I
CH, C CH, 4(H)

6-

CH,COCH; 4HI YYP CH; CH,

ikiuku ikiu

Dyhelu vip;u (Clemmenson Reduction)

Zn-Hg o Ile gkoMktu DykjkbM dh mifLFkfr e
,"YMgkbM o diVku d vip;u I ,Ydu curi gA bl
viti@d;k dk Dyhelu vip;u dgr gA

Zn Hg
HCI

CH, CH, CH, H,0

CHy —CHO +4(H)—5-19 CH,; — CH, +H,0

,Ydkgky] ,fYMgkbM] diviu o dkckfDIfyd
Viy I (From Alcohols, Aldehydes, Ketones and
Carboxylic Acids)

,Ydkgky] ,fYMgkbM] diVku ,o0 dickiDlfyd vEy
dk yky QKLQKJT rFk HI Hjk vip;u 1 ,Ydu
cklr gkrk gA

CHsOH 2HI YYP CH, 1, H,0
efuky efu

CHsCHO 4HI YYP CH; CH; 21, H,0
,Fuy JFlu

CH; 21, H,0

CH,COOH 6HI

YWPCH; CHy 3, 2H0
,Hukbd vEy ,Ru

,Yduk d mi;kx (Uses of alkanes)

1-

w N

jcj] lykiLvd] €1 inkfk d fy, vikoh; foyk;d d
Z1 e ¢;Drgir gA

,Fiu B.Md ink dju e ¢;Dr gkr gA

(;Vu o viblk(;Vu L.P.G dh Avd x1 gA

,Fu dk mi ;kx Nf=e dij (c,cl,) d fuek.k e ghrk
gA

gyktu 0;Rilu €1 & DykjkQke (CHCL,), dkcu
VVIDYkjkbM (CCL,) vikfn ¢ kx’kkyk rFk m]kx e
mi;kxh gkr gA

1Vkfy ;e 1 ¢kir mPp ,Ydu €1 & 1Vky] fdjklu]
Lugd ry] ijkfQu eke vkfin cgr mi;kxi gkr gA
eFku] BEiMtMr ciNfrd xI (C.N.G) dh e[; %vd
x1 gA

eFu dk mi;kx dkcu Cyd d fuek.k e gkrk gA
,Ydu d mRgjdh; viDIndj.k I ,Ydkgky] ,fYgkoM]
vkj vEy tl mi;kxh ;kfxd cur gA

,Ydiu (Alkene)

virir ,fyQfvd gkbMkdkcu ftue dkcu&dicu

fyvic/k ik;k thrk g ,Ydw dgykr gA ,Ydhuk dk
fkell; 1= C=cC vic/k e Iftefyr dkcu ijek.k sp?
Idfjr gkr g] dkcu 1jek.k dh T;kferh f=dk.kn; gkrh g
vkj vic/k dk.k dk eku 120°, C-C vikc/k yEckb 1.34°A
rFk C-H vic/k yEckb 1.10°A gA fvick ,d kb (n)
rrk flXek (o) vke/k | cuk jgrk gA ryh; ;kixd cuku
dh {kerk d dkj.k blg vkfyfQu Hh dgr gA bl ox d
ke nk InL; ,Fdu (C,H,) rFk ckitu (C,H,) gA

,Ydhuk d fojpu dn Rkekl; fof/k;k

(General Methods of Preparation of Alkenes)-

1-

gyk, Ydu i, fYydy gykbMi d fogkbMkgyktuhdj .k
(-HX) 1 (By Dehydrohalogenation of Haloalkanes) :
,fydy gytbM dk ,Ydkgkyh KOH d Bk xje
dju 1j ,Ydhu ckir gkrh gA bl vitkid;k e HX
foykfir gkrk gA vrt bl fogkoMkgyktundj.k
(Dehydrohalogenation) dgr gA

CHj —CH, —Cl—=39¥",CH, = CH, +HCI

MkbgykoM d fogyktuhdj.k I (By Dehalogenation
of Dihalides) : fudVorh (Vicinal) Mkogyk, Ydu dk
;’knj € (Zinc-dust) rik eFuky d BkF xje dju
1j ,Ydhu curt gA

H, C-CH, +zn—%% 5 7nCl, +CH, = CH,

Cl Cl
1] 2 MkbDyAjk, Flu , i

te MkbgykbM (Gem Dihalides) VXj nkuk gyktu
ijek.k ,d gh dkcu I €M gk rk , I MkbgykbM dk
te MkbgykbM dgr gA

Br
HZC—CH<Br +2Zn+ 5 SCH—CH; —> ZnBr,+ CH;—CH = CH—CH,
r

3.

[ 120 ]

1]1&Mibckek, Fku

Br

1]1&Mibckek, Fhu (;V&2&bu

,Ydkgky d futyhdj.k (-H,0) 1 (By
Dehydration of Alcohol) i , Ydkgky dk futyidkjd
(Ie H,s0,, Ie H,PO, ALO, ZnCL) d B
xje dju ij ,Ydkgky ty dk ,d v.k foykfir dj
,Ydiu cukr gA
CH3—CH2—OH—H:§84—>HZO+CH2 =CH,
, Fluky , Flu



4 ,Ydu d rki vi%kVu 1 (By Pyrolysis of
Alkane) : ,Yduk dk ok; dh vuifLFfr e 800-
1000 K rd xje dju 1j ,Ydu] futurj ,Ydu]
,Ydiu] ,Ydkbu e fo%fVr gk tkrh gA bl rki
Vvi%kVu dgr gA

CH, ~CH, ~CHy; —25CH; ~CH = CH, +CH, = CH, + CH, +H,

JYdhuk d miskx (Uses of Alkenes)

1. I’yfir jcj o vi; cgyd PVC, Viyku] vkjyku
tl i mikxh jkixd d fuek.k eA

2- futurj InL; cdi’k Bkr o b/ku d i e mi;kx
vikr gA

3- LFdu dk cgyd ikfyFhu cgrk;r ifdx inkrk e
¢;Dr gkrk gA

4- Fhu d mizkx 1 Fuky o ,fFytu Xykbdky Hi

cuk;k € Idrk gA

,Fihu dk mi ;kx ofYMx e vkD Bh&, fFkyhu Tokyk d

#i e fd;k thrk gA

6- ,fFkytu dk mi;kx Qyk dk Nfze zi I id e
¢;Dr gkrk gA

,Ydkbu (Alkynes)

virir ,fyQfvd gkoMkdkcu ftue dkcu&dicu
f=vkc/k ik;k thrk g] ,Ydkou dgykr gA ,Ydkbuk dk
lell; 1= CH, , okrk gA vick e Iffefyr dicu
ijek.ksp Idfjr voLFik e gkr gA T;kferh j[k; gkrh g
vkj vikc/k dk.k dk eku 180°, C-C vic/k yEckb 1.20°A
rFk C-H vkc/k yEckb 1.06° A gA f=vic/k e nk kb (n)
rik ,d fhXek (o) vke/k gkrk gA bl ifjokj dk cFe
InL; ,InfVyhu g vt BEL.K Bfjokj ck;h , DnfVyhu
ifjokj d uke I Hh Ekuk thrk gA

,Ydkou d fojpu dh Rkekl; fof/k;k

(General Methods of Preparation of Alkynes)

1-  Mkbgyk,Yduk d fogkbMkgyktuidj.k 1 (By
Dehydrohologenation of Dihaloalkane) : 1,1 ;k 1,2-
Mkbgyk,Ydu dk ,Ydkgkyh KOH d BkFk viHkf@ ; k
djku 1j gyk,Ydhu curh g &t FkMk,ekbM d BkFk
vitki@d;k dj ,Ydkbu cukrh gA

KOH +CHOH _HEr

?Hz— |CH2 — (|3H2=CHZ NaNH, =5 CH =CH

Br Br Br
1] 2&Mkbckek, Fku ckek, Fhu ,Hkbu

2- VVikgyk,Yduk d fogyktuhdj.k I (By
Dehalogenation of Tetrahaloalkanes) : 1,1,2,2 VVk
ckek,Fku dk fed ,o0 ,Ydkgky d BkFk viHkf@;k
djku 1j ,Fkbu ckir gkrh gA

I|3r Br
|
H—C—C—H +2zn —=% 5 27nB, + CH =CH
[
Br Br ,Hkbu

1]1]2]2&V\Vkckek , Fu

3 dfY’k;e dickoM ij ty di viki@:k 1 By
the action of water on Calcium Carbide) : dfY’k;e
dickoM dh €y 1 vif@;k djku 1j , IfVyhu clir
gkrh gA

CaC, +2H,0——C,H, +Ca(OH),

4- DykjkQke ;k vk;kMkQke d fogyktuhdj.k 1

(By the Dehalogenation of Chloroform or lodoform) :

DykjkQke ;k vk;kMkQke flYoj p.k d BkFk vkt sk
djd fogyktuhdj.k }kjk ,Fkbu cukr gA

I;+ 6Ag + I3 - CH—6Agl + CH = CH
: ,Fikbu

CH
vic kMkae ..........................

5 dkcu vkj gkoMktu I 1’y'k.k (Synthesis from
Carbon and Hydrogen) : nk dkcu byDViM d e/;
ojr vid e I gtbMktu x I cokigr dh to rk
JFkbu sk, BfVyhu chir gkxhA

2C+H, HC =CH

6- 1&,Ydkbu d ,fydyhdj.k 1 (By Alkylation of
1-Alkynes) : 1&,Ydkbu dh ®o vekfu;k e BkiM;e
1 vitkid;k Hjk TkiM;e ,fYdukoM curk g &k
,fydy gykoMm 1 vitkid;k djd mPprj ,Ydkbu
cur gA

H-C=C-H+NaNH, —--—>H-C=C—Na+NH;
3

, Fkkbu 1M ;e , FikbukbM
H C C Na ClI CH, H C C CH; NaCl
1M ;e ,FikbukbM ikikbu

,Ydkbuk d mi;kx (Uses of Alkynes)
,Ydkbuk e , ItfVytu cgr gh mi;kxh g] b1d dN

mi ;kx futufyflkr gA

1 viDIh, IVyhu Tokyk x T ofYMx e ¢;Dr gkrh gA
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10-

11-

, 1hfvyiu x1 Qyk dk Ni=e
gkrh gA

, Ifvyiu 1 db mi;kxh ;kixd €1& , TVYMgkbM]
, 1IfvVd VvEy vifn cuk; tkr gA

, InfVyhu figkdj yEi% dkckbM yEi e ¢cniid d -1
e ¢;Dr gkrh gA

oLVku rFik oLVkIky uked mi;kxh foyk;d cuku
eA

, Infvyhu dk mi;kx Pyfhr jcj d fuek.k e gkrk
gA

zi Didkeg;Dr

egRoi.k fcln
IHh dicfud ;kixdk e dkcu vkj gkbMktu vko’ ;d
vo;od -iegirgA
dicu e Uk[kyu (Catenation) rik prill ;ktdrk ikb
thrh gA
dkcfud
gA
tc Ijpulfed x.kk e Tekurk j[ku oky ;kixdk d
leg d InL;k dk c<r g, v.likj d De e j[k
thrk g rkml J.k dk Tekrh; 3.5 dgr gA
nk vFkok nk 1 vi/kd ;kixd ftud v.kl= leku gk
1jUr BjpukRed rFk f=foe foU;kl fHklu&fHlu gkl
leko;o dgykr g vkj 1fjAVuk dk lefo;ork dgr
gA
IjpuiRed lelo;ork e leko;on ;kixd dk v.kl=
lelu gkrk g 1jUr Bjpulted I= flu&fklu gkrk gA
fLFkfr Deko;ork e ;kixd dk v.kl= Reku gkrk g
1jUr f}vic/] f=vic/] ¢frLFk;h Teg rAk cdk;kred
leg dh fLRfr fHklu&ftklu gkt gA
cdk;kRed leg leko;rk e ;kixd dk v.kl= leku
ijr cdk;iRed Neg fHUu&fHlu gkrk gA
e/;ko;ork e ;kixd dk v.kl= leku gkrk g 1jUr
cgl;kth cdk;iRed Beg 1 €M ,fYdy legk dh
Ijpuk e vrj gkrk gA
dkcfud ;kixdk d ukedj.k dh riu ¢.kyh cpfyr
g& =< ¢.kyt] 0;R1lu ¢.kkyh rFkk IUPAC ¢.kkyMA
;kixd dk luPAC uke bl ¢dkj I curk g& f}ri;d
ioyXu $ cififed iodyXu $ ey ’kn $ ciffed
vuyXu $ f}ri;d vuyXuA

;kixd Bgl;ked vic/k ik vikefir gkr

- ¢dk;ked Neg dh ojh; rk dk Je g& dickiDlfyd

vty > 1YQkfud vEy > ,fIM ,ugkbMkoM > |LVj
> ,fIM DykjkoM > ,fIM ,ekbM > ukbViby >
,fYMgkbM > diVku > ,Ydkgky > ,ehu

VH; kKR ¢'u

oLrfu'B ¢'u

1-

C.H,, Hik inf’kr Njpuided Neto;fosk di B[;k

vh 4 ick 5

i 6 int 3

,d T&rh; J.kh e&

v vif.od 1= letu gkr gA

ct  Djpulked 1= leku gkr gA

il Hkfrd x.k Beku gkr gA

int  Dkek); 1= leku gkr gA
futufyf[kr ;kfxd dk 1UPAC uke g&

CH,
CH; —CH| ~CH, -~ COOH
Vi 2&effky&0; Vukbd vEy
ich 3&effky&C; Vukbd vEy

it vib Bkikfry C;Vukbd vEy

int rri;d (;fVy (;Vukbd viy

CH; ~CH, -CH, -OH rFk CH,;-CH-CH,

oH

quufyf[ r lelo;r
i fLFfr Deko ,rk ick Uk[kyk Beko;ork

%I% el ;ko;ork Int  pyko;ork

RMgX 1 R-H cuku gr mi;Dr vikded gkxk&

Vi R-NH, ick ROH

i NH, int mi;Dr IHn

Fik;kQtu e dkullk fo'ke 1jek.k mifLFr g&

Ve N ich o

] FS int N rrks

n’kr g&

viry%Ukjiked i’u

1-
2-
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leko;ork fdl dgr g\
C,H, 0 v.kI=d e/;ko;oh leko;fo;k dh Hjpuk

4" 710

fyfLk.A



Ithrh; J.0 d nk y{k.k fyf[k,A

lep@h; ;kixd fdl dgr g\ mnkgj.k nifE,A
CH, - CH, - CH, - CHO dh ey Uk[kyk e fdru
dicu ijek.k g\ ;kixd dk TUPAC uke fyf[k,A

y’)kUkJ kRed c¢’u

5-

cdk;kked leg leko;rkfdl dgr g\ ,d mnkgj.k

nhft, A
foolk Uk[kyk ;kixd fdl dgr g\ mnkgj.k Ifgr
le>kb,A

,Yduk d fuek.k d fy, dkfc o]r vi%kvu dk
le>kb,A
futufyf[kr ;kixdk d 1UPAC uke crib,&

ivh CH, - CH, - CH = CH,
ich CH, - CH,- CHO
(¢]
11
il% cH; -C-CH, ~CH,
fLFfr Deko;drk dk ,d mnkgj.k ndj Li'V dift,A

fucl/kkked ¢’u

1-

gkoMkdkcu fdl dgr g\ gkoMkdkcu d oxidj.k
dk Te>kb,A

2-

3.

4-

[123]

lelo;ork fdl dgr g\ fofflu ¢cdkj di 1 jpuiRed
leo;ok dk mnkgj.k ndj Be>kb,A

futufyflkr 1j fVIi.k fyf[k,&
(i) oVt vitkid;k
(i) Dyteullu vip;u
futufyf[kr ;kxdk d IUPAC uke crib,&
(i) CH,CH,—-CH-CHO
Eh,
(i) CH,- CH, - COOH
(6]
(i) CH, écH2 CH, CH,
(iv) CH;—CH,—-CH-CH,
ot
(V) CH;-CH,-CH-C=N
oH
H H
(Vi) H |C| (:: C OH
OHH O

+14nk 2 in 3 ik 4 Ivih 5 ink 6 10%

mUkj ekyk



bdkb & X

v/:k; & 16

cgyd
(Polymers)

Hkfe dk

cgydk dh [kt vkj mudk nfud thou e vug;kx
cgr egloi.k gk x;k gA nfud thou e mi ;kx vku okyh
oLr, €l flkyku] IykLvd dh ckfYV;k ckry] Vh-ob-
dchuV] oL= Rkext] Vk; ji fo] rjii inkFk] idt e 1;Dr
gku oky Fky wkfn cgydk I cuk; tr gA e’fu d
dyit] cR;kLFk cgyd] IykLVd] j7kk vkj cyik iiVIy
d vk]kixd fuek.k u nfud thou d Bk & BkFk vk kixd
txr e difr yk nh gA

cgyd Likfyejt "in dh mRiflk xid HK'W 1 gb g]
tok ikfy dk vitkck; cg ivudh rFik el (meros) dk
vitkck; bdkb gA

mPp vkf.od ®0;eku (102 - 107u) oky o InkFk
vud By v.kvk d jkIk;fud vic/k d 1;Xeu 1 cuk;
thr gA bl ¢f@;ke 1jy v.kvk dk ,dyd dgr g] rkk
,dyd d ;Xeu I cu mPp vif.od &0;eku ficgn.ki oky
inkFkk dk cgyd dgr gA bl ¢f@;k dk cgyidj.k ;k
cgydu dgr gA

Vg, Fou dk Viiyku e = ikrj.k gD DkefFytiuMib, efu

rik ,tMfid vey dh vitki@;k 1 ukbyku& 6] 6 dk fojpu
fofthlu ¢dkj d cgydu d mnikgj.k gA

nF,C = CF, ;p—"j> {CF, -CF, },
VVITykjk, Fou cgydu Viyku
nNH, (CH,); NH, = nHOOC(CH,), COOH

gDllefFyhuMib, efu ,fid vEy

A n[lk x;k g fd ,d cgyd dn It ,dyd
bdkb;k Feku gk Ha Bdrh g ;k ugh Ha] €1 Viyku] ,d
gh ¢cdkj dh ,dyd bdkb VVKTykjk,Fau dh Tukofr 1
curk g b1 lecgyd (Homopolymer) dgr gA ukbykué&
6] 6 gD MkefFkytuMkb,efu rFk ,fMfid VvEy nk fofflu
,dyd bdkb;k dk cgyd g bl 1g&cgyd (Copolymer)
;k fefdr cgyd (Mixed Polymer) dgr gA

cgydk dk oxndj.k

(Classification of Polymers)
fof’k'V eglok d vk ij cgydk dk db ¢dij 1
oxiNr fd;k € 1drk gA cgydk d dN Bkekl; oxidj.k
futukulkj g &
IR & Wd R AETRa qEffevor
(Classification Based upon Source of Origin)
miflk d Bkr d vikMj ij cgydk dk ¢iNfrd]
vikl’yfkr vij I’yfkr cgyd d zi e oxiNr fd ;¥
X;k gA
1. ¢kNfrd cgyd (Natural Polymer) : 0 cgyd
ckNfrd Bkrk €1 iM&IK rFk trvk I chir gr
g] mlg ckNfrd cgyd dgr gA
mnkgj .kt LVip] ckvhu] ckNfrd jej] Byykt] U;Dyid
VEY VifnA

H H O o
e | | I
— N~(CH,), - N-C—(CH,), -C- ,

ubylu& 6] 6
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2- JH—[TANT IgADd (Semi-Synthetic Polymer) :
0 cgyd tk ciNfrd cgydk ij dN jklk;fud
fofék;k Hjk ckir gkr g] mlg v/k1’yfkr dgr gA
mnkgj.k d fy, Pyykl Mb, IV el fo’kk ¢dkj

dh fQYe o Xykl cuku oky inkFk e ¢;Dr djr g]
thfd byykl d , Infvyhdj.k Hgk 1Y];fjd viy
dh mifLFkfr e , Infvd ,ugkbMkbM d BkFk vtk 5 k
djkdj clir fd;k tkrk g] Tyykl u
rAk xUkd fefdr jcj vk 1yfkr cgyd d Biekkj.k
mnkgj .k gA

3- I’yf'kr cgyd (Synthetic Polymers): 0 cgyd
thg;kxkkyk e Jklk;fud fof/k;k Hk cuk; tkr gk
mlg 1’yf'%r cgyd dgr gA blg ekuo fufer cgyd
Hh dgr gA dN Bkell; mnkgj.k g & ihoh ] Vyku]
cdyikbV] Vijytu vkfnA

Ljpuk ij vilkijr oxndj.k
,dyd bdkb;k e 1;Xeu d vi/kj 1j cgydk dk

riu fkxk e oxiNr fd;k x;k gA

1- Jf[kd cgyd (Linear Polymer) : bl ¢dkj d
cgydk e Uk[kyk, yEch o Iikh gkrh gA ; jf[kd

Uk[kyk, ,d&nlj d Bk jckiNr gkdj 0;ofLFkr
I jpuk cukrh g ifp= 16-14] ifj.kkeLo =z i bud %uRo]
ruu BkeF; (Tensile Strength) rFkk xyukd mPp gkr
gA €l mPp %uRo iktyRbu] ihonllh- ukbyiu] ikfy,LVj
VifnA

/\/_\_/
e
—_————
/\/_\-—/
————
e
/_\—/_\-/

fp= 16-1 ¢ jf[kd cgyd

2- “Wf[kr Uk[kyk ;Dr cgyd (Branched Chain
Polymer) : bl ¢dkj d cgydk e ,dyd bdkb;k
I;fler gkdj yEch Uk[kyk cukrh g] b Uk[kyk dlk
e[; Ukkyk dgr gA bl e[; Uk[kyk 1 db wi;
Uk[kyk, fudyrh g] ftlg ik’o Uk[kyk dgr gA ;
viu;fer gkrh g ifp= 16-2% feld ifj.lkkelo:z
bud %uRo] ruu BkeF; rFk xyukd futu gkr gA

S

fp= 162t "Wk Uyt cgyd

ukbVV fixu dkVub

2- 1%uu cgyd (Condensation Polymer) :

t1 futu %uRo ikfyFu] Xykbdktu] ,ekbykifDVu
VifnA

3- fr;d cf/kr vFkok tky@e cgyd (Cross Linked
Polymer) : bl ¢cdkj d cgyd f}cdk;iRed k)
f=cdk;kked leg oky ,dydk I cur gA ble
,dyd bdkb;k 1;fXer gkdj f=foe tkyd Ijpuk
gl 8, F 98D FHOR IR WR B & (o 16.3) |

tl ! cdykbV] fyIVy] ;fj;k QkeYMigkbM jftu
VifnA

.

 fr; d cffkr vFkok tiyde cgyd

fp= 16-3 !

1'y'hk ij viddjr oxidj.k

(Classification based on mode of synthesis)
cgydk dk cgydu dh foftk d vik/kj ij nk Hkxk e

oxiNr fd;k x;kA

1-  ;kxt cgyd (Addition Polymers) : ;fn vud
,dyd bdib;k feuk fd I v.k d foykiu Hjk yxkrij
skx dj yEch Uk[kyk, cukrh g] rk mul cuk mRikn
;kxt cgyd dgyirk g vij ¢fd;k dk ;kxt cgydu
dgr gA ;fn ,dyd bdkb;k Leku gkrh g] rkml
lecgyd dgr g ftudk vif.od &0;eiu ,dyd
bdkb d vif.od &0;eku dk I[;lRed x.kd gkrk
gA
mnkgj.k d fy, &

CH, CH,
| cgydu |
CH=CH, 2 CH—-CH,j

ikihu ikfyakihu

CH =CH, CH CH,
@ cgydu
n n
LVkbjhu |kfyLka jhu

;fn nk gk
nk I vikd f}cdk;ied Teg okyh ,dyd bdkb;k
viil e viid;k djd ,d 1jy v.k tl & ty]
vekfu ;K HCI vkin dk foykfir djrh g] bul cuu
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okyk mRikn 1%uu cgyd dgyikrk g vkj ¢f@d;k dk
1%uu cgydu dgr gA
mnkgj.k d fy, &

gA blg Bkpk e Mkydj] xje dju ij WR;fkd fr;d
c/k cu tkr g] vkj nxyuh; vkj vioy; mRiknk e
ifjofrr gk thr gA €l & cdykbV] eyeiuA

I I
nHO—CHZ—CHZ—OH+nHOOC4©*COOH—> O—CHZ—CHZ—O—COC
n

,TFkyiu Xykbdky

JFU & 1] 2 Mkbwvkyh  dcthu 1] 4 Mkbdk

vif.od cyk d wviklij ij oxidj.k
(Classification based upon nature of molecular forces)

cgyd lkell; ri vrjkvif.od cy & oliMjokYl cy

vkj gkbMkteu vke/k I vicf/kr jgr gA ; cgydk d dN

;kf=d x.k €1 ruu BkeF;] iR;kLFkrk] n<iu wvikfn dk

iikfor djr gA cgydk e mifLFkr bu vif.od cyk d

ifjek.k d i/kj ij blg fukufyf[kr pkj mileg e oxiNr

fd;k x;k gA

1- CR;kLFk cgyd (Elastomers) : bu cgydk e
vrijkvif.od cy cgr de gkr g] ftld Qylo:i
FikMk Bk gh cy yxku i vklkuh 1 Qy tkr g tcfd
cy gVku ij 1oor vkdkj xg.k dj yr gA ¢R;kLFkrk
cgydk e fr;d vikc/k Mkydj c<k;h €k 1drh gA
tl ¢iNfrd jcj e 1YQj fefdr dju ij oYdutNr
jcj curk g] C;uk-S, C; uk-N vkj fuvkeiu b d vU;
mnkgj .k gA

2+ J°k skorUr (Fibres) : j’k ,d ¢dkj 1 /kx cuku
oky Bkl g] budh Uk[kyk e gioMktu vic/k €l ¢cy
vrijkvif.od cy gkr g] ftld QyLozi ijh Uk[kyk
dk ckkdj f@LVyh; ¢Nfr cnku djr gA bl ox |
LEcfl/kr dN cgyd ukbyku& 6] 6] Vijyhu]
ikfy , f@ykukbViby gA

3+ rkil%V; cgyd (Thermoplastic Polymer) Dl
j[; okbfuy cgyd g] budh Uk[kykvk e ncy
olUMjokYl cy gkr gA tc blg xje djr g rk o
eny vkj B.Mk dju I dBkj gk tkr gA bl ¢dkj
budk mi;Dr Bkpk }kjk foftklu cdkj d vkdijk e
<ty BIdr gA dN BRkell; mnkgj.k ¢ 1kfyFiul
ikfyokbfuy DykjkoM] ikfyLVkbjhu vkfn gA

4- rkin< cgyd (Thermosetting Polymer). ; cgyd
fr;dc) vFkok VvR;kAkd “Kf[kr gkr g] blg futu
vif.od ®0;eku oky v)a@l; inkFk T cuk;k tkrk

VjFiyd vty
ckiDlfyd VEy#h

Viivhu vFkok M@ku
of) cgydu d vk 1) oxhdj.k

(Classificaion based on Growth Polymerisation)
;i vij 1%uu cgydk dk mud fojpu e cgydu

f@;koflk d cdkj d vikkj ij Uk[kyk of) cgydu vij

in of) cgydu Hh dgr gA

J[kyk of) cgyd (Chain Growth Polymers)

;ixt cgyd] ,dyd bdkb;k d ;kx I cur gA
Skt ¢f@;k e Uk[kyk f@;kof/k Jkjk Uk[kyk cukrh g] v
cuu oky cgyd J[kyk of) cgyd dgykr g rHk iffAVuk
dk Uk[kyk of) cgydu dgr gA tl & ikfyFiu dk
1’y ikfyLVkbjhu dk 17y'k.kA
in of) cgyd (Step Growth Polymers)

bu cgydk e ,dyd bdkb;k 1jLij 1%fur gkdj
y% v.k tl ty] gloMktu DykjkoM] vekfu;k foykfir
djr gAbu viid;ke ,d d ckn ,d in Hkx yr g vkj
ink dh J.kh LRkfir gk krt g vri cuu oky cgyd in
of) cgyd dgykr g rHk 1fjAvuk dk in of) cgydu

dgr gA

mijior cgydu dk futufyf[kr cdkj 1 Hh Be>k;k
th Idrkg &
ArB > A-B inal
A-B+A —™ , A-B-A in&ll
A-B-A+B —™™ , A_B-A-B in&lll
fo'k’k in of) f@;k &
A-B ", A-B in&l
A-B W, A-B-A-B..(A- B) in&ll

cgyd

mnkgj.k& Vijyhu ;k M@ku dk cuukA
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0zkikfjd zi I egloi.k AN I’yfkr cgyd (Some Commercially important Synthetic Polymers)
ikfyckihu (Polypropene)

373K 0 10 ok;e.Myh; nkc ij Vkb,fry ,yfefu;e dh FkMh ek=k ;Dr n-gDlu e %uy’ky c¢ifiyiu d cgydu
I ikfyckihu cuk;h tkrh gA

X.k ,0 mizkx b 1kfyckfiyhu kakfyckihuy] akfy,Fou dh vi{k vikd dBkj ,0 n< gkrh gA
bhdk mi;kx
() vklu] [ky] dkyhu] j°K JfLD ;K] flkyku] 1kbi vkfn d cuku d fy, gkrk gA
(i) fjdiMk d [ky o diM cuku d fy, gkrk gA
1kfyLVkbjhu  (Polystyrene)
;0 LVibjhu ,dyd bdib dk cgyd g] LVkbjhu dk clekby ijkDIkbM dh mifLFkfr e eDr eyd f@;kfof/k Jjk
xje djd cuk;k tkrk gA

Xk ,0 mizkx b akfyLVkbjhu ,d 1kjn’kd FreklykLVd inkFk gA bldk mi;kx
(@) o]rjkkhd zi e gkrk gA
(i) fkyku] jiM;k vkj Viyfotu dfcuV cuku e gkrk gA
(i) d%] xe i; ihu oky di dk cuku d fy, gkrk gA
(iv) Nrko tetu dk <du e ¢;Dr gku oky VKoYl dk cuku d fy,A
ikfyokbfuy DykjkbM (Polyvinyl Chloride)
okbfuy DykjkbM dk tc Mkbcltiby ijkDIkbM dh mifLFkr e xje djr g] rk og ikfyokbfuy DykjbM e cgyiNr
gk tkrk gA

x.k,0mizkx | ;g ,d FellyifLvd cgyd gA IykLVilKoej dih Igh;rk 1 bldh I%AV; rk c<kb & Idrh gA
b dk miskx ¢

@) cjhkrh dkV] et doj] Fky] in] vifn cuku d fy, gkrk gA
(i) Nf=e Hry <du oky lokbfuy Q’k cuku d fy, gkrk gA
@iy 1honlh ikbi d fuek.k d fy, gkrk gA
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Vijyhu (Terylene)

bl M@ku Hh dgr gA bl ,fFkytu Xykbdky %, Fu&l] 2 Mbvkyt o VjTFfyd vEy icthu 1] 4&MkbdkckiD Ifyd
VEY% 420 1 460 K rki 1j ftd , IV rRk ,WWheuh VKkbwviD IkbM mRijd dh mifLRfr e B%uu cgydu Hjk cuk;k
thrk gA

; IkfyLVy J.h d cgyd gA

0 0
I [
nHO —CH,—-CH,—OH +n HOOC@—COOH—%[O —~CH,-CH,-0 -c:—<;>—cln
,TFkytu Xykbdky VjiFfyd vty
I,Fu & 1] 2 Mbvkyh lcthu 1] 4 MkbdkekiDlfyd vEy# Viviu vFkok M@ku

X.k ,0 mizkx ¢ Vijyhu jkbk;fud rHk tfod dkjdk I f@;k ugh djriA bld j’k etcr gkr gA

; @htjkh gkt gA budk Au sk Ir d IkFk feykdj ,fPNd 1%Vu d oL= Vijoy vFkok VijdkV Hi ikir dj
Idr gA

budk mi;kx ¢

(i) fofflu cdkj d oL= €l & VijdiVv] Vijoy] VijflYd viin d fuek.k e gkrk gA

(i) pEcdh; fjdkfMx Vi) vk]kixd etnjk d fy, ,cu vifn cuku e gkrk gA

ukbykuk dk fojpu (Synthesis of Nylon’s)
,ekbM vikc/k ;Dr cgyd 1°yfkr j’k d egUoi.k mnkgj.k g] blg uk;yku dgk tkrk gA

(i) uk;yku&6]6 (Nylon-6.6): bl dk fojpu gD LkefFkyhuMib,efu ,o0 ,Mfid vEy d mPp nkc vkj mPp rii 1j B%uu
Hjk fd;k thrk gA uk; yku&6]6 dk vif.od @0;eku cgr mPp 1jkI 12000 1 20000 d e/; gkrk gA pfd VvEy
,0 ,elu nkuk e cR;d d 1kl Nt dkcu 1jek.k gkr g] blfy, vuyXu 6] 6 nr g vij bl ukbyku & 6]6 dgr gA

X.k ,0 mijkx b ukbyku & 6]6 d Hjk fufer j’k dh ruu BKEFk; cgr mPp gkrh g] ;g dBkj o %'k.k d ¢fr
vojk/kd gkrh gA uk; yku&6]6 Ir dkru okyh e’ku d Fyk pknj WkVh 5k j*k e <kyk € Bdrk gA bldk mi;kx
(@) nlr c’kd j’k cuku e gkrk gA
(i) jLEh o pVkb okyh jLIN d fuek.k e gkrk gA
(iii) oL=m]kx e gkrk gA
ukbyku& 6 (Nylon - 6)

;g dckyDVe d cgydu dk mRikn g t RkbDykgDlu dh viDIhdj.k vitkf@;k d 1fj.kkeLoz 1 ckir gkrk gA
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dckyDVe dk fuek.k

ueh dh mifLRfr e dckyDVe dk xje dju ij dckyDVe dh oy; VV dj e—,ehuk dikijd vEy ;k 6-,ehuk
gDlukbd VEy nr g] & fd Ng dkcu 1jek.k okyk ,ehuk ekukdkciDlfyd vEy g] bld cgydu I ukbyku& 6 ckir

gkrk gA

=V RN S

T
el

x.k ,0 mizkx § ;g Ho ikfy,ekoM ¢Nfr d gir gA pfd dckyDVe ,dyd bdko d ikl doy 6 dkcu ijek.k

gkr g blfy, bl vuyXu 6 nr g vkj ukbyku& 6 dgr gA

bldk mi;kx ¢

(i) Vk;J dh Mkj;k cuku e gkrk gA (i)

@iy JfLA;k d fuek.k e gkrk gA

egRoi.k fcln

1. mPp vif.od ®0;eku oky o inkfk & vud ljy
v.kvk d jkIk;fud vick d 1;Xeu I cuk; thr g
cgyd dgykr gA bl ¢fd;k e i;0r 1jy v.kvk
dk ,dyd dgr g] rfk mPp vif.od &0;eku oky
inkFk dk cgyd dgr gA bl ¢@e dk cgydu dgr
gA

2- ,1 cgyd & lelu ,dyd bdkb;k I cur g] mlg
lecgyd dgr gA

3- .1 cgyd tk Hlu&fiiu ,dyd bdkb;k I cur g]
mlg Igcgyd dgr gA

4 mriflk d Mkr d wkkj ij cgydk di ckNfrd]
’yfkr vij vk’ yfkr e oxiNr fd;k x;k gA

5 Bjpuk d vi/kj ij cgydk dk jf[kd] "Wf[kr wij
fr;d cf/kir cgyd e oxiNr fd;k x;k gA

6- 1'y'%.k d vikj 1j cgydk dk ;kxt ,0 1%uu
cgyd e oxiNr fd;k x;k gA

7- wif.od cyk d vk 1j cgydk dk cR;kLF] j°K]
rki B4V ; rHk rkin< cgyd e oxiNr fd ;k xzk gA

oL= m]kx e gkrk gA

8 f@;koflk d ik i cgydk di Uk[kyk of) cgyd
rik in of) cgyd e oxiNr fd;k x;k gA

9-  rki n< cgyd nckjk <ky ugh €k Idr g] tcfd rii
17%V; cgyd nckjk <ky tk 1dr gA

10- Vijytu ikfy,LVj g] tcfd ukbyku&6]6 rFkk
ukbyku&6 tkfy,ekoM gA

11- ;kxt cgydu ck;b Uk[kyk of) cgydu gA

12- 1%uu cgydu ck;t in of) cgydu gA

VH kBKFK 17U

oLrfu'B 1’u
1- Viyku dk ,dyd g &
ivh CF, - CF, ich FCIC=CF,
ilh CF,=CF, int Cl,-CH-CH-CI,

2-  I’yfkr cgyd Vijyhu g &

Vb iikfy LV Ich  ikfybFkj

iy ikfy, ekbM Ink  ikfyFhu
dckyDVe d cgydu I curk g &

Vi uk;yku & 6 Ich uk;yku & 6] 6
il uk;yku 2] 6 Int  1kfyFkhu

w
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4-

cdykbV g &

Vi skxt cgyd  ich rkin< cgyd

e orki%v; int  ¢R;KLFk cgyd

gD LkefFkytuMkb, etu rFék ,fMfid vy d 1%uu
cgydu I cuk gvk inkFk dgykrk g &

v ijyhu ich uk;yku & 6

iy uk;yku & 6] 6 Int cdykbV

vfry’PkUkJ kRed c’u

1-

2.
3.
4

cgyd vij ,dyd ink dn 0;k[ ;k dife,A
cNfrd vij 1’yfkr cgyd e virj Li'V dift,A
cgydu “ikin dk ifjHkfkr dift,A

fubufyfkr dk ;kxt ,0 1%uu cgydk e oxiNr
dift, &

Vijyhu] cdykbV] ikfyFiau] i
Ljpuk d vilkj 1j cgydk d fdru Hkkxk e ckVk
X;k g\

yXUkjiked ¢’u

1-

lecgyd rFik Igcgyd e folkn dift, rFik ¢R;d
dk ,d&,d mnkgj.k nhft,A

fucl/kkred

I

(S}

[ 130 ]

futufyfkr cgydk dk ¢kir dju d fy, ¢;Dr ,dydk
dk fyf[k,A

(i) ikfyokbfuy DykjkbM (i) ikfyFku

(iii) ukbyku & 6] 6

;kxt rRk 1%uu cgydu e virj Li'V dift,A
rkin< rfk rki I%V; cgyd e virj Li'V dift,A
vif.od cyk d vikkj 1j cgydk dk fdru Hixk e
oxiINr fd;k x;k g\ ¢R;d dk ,d mnkgj.k nift, A
1’u

futufyf[kr cgydk d 17y'k.] Xk vij mi;kx nifte, &
(i) Vijyhu (i) akfy akihu

cgydu fdl dgr g\ cgydk d oxhdj.k dk
le>b,A

futufyfkr cgydk d 1’y'k.K x.k vkj mi;kx nifte,A
(i) ukbyku & 6] 6 (ii) 1kfy,Fhu

cgydu fQ):kfof/k d w/ikj 1j cgydk dk fdru
Hkxk e oxINr fd;k x;k g\ le>kb,A

1%uu cgydu fd1 dgr g\ mnigj.k Ifgr 1e>kb,A

mUkjekyk © 1 40% 2 vk 3 vk 4 4ch 5 4l



bdkb & X

v/zk: & 17

vkorchth ikn

ik dk oxndj.k

(Classification of Angiosperms)

iIfjp; (Introduction)
IFoh 1] yxtkx 4]00j000 1kni ¢Ekfr;k Kkr g ftue
I yxtHx 70 ¢frkr ¢tkfr;k i"ih; tknik dh gA ckphu
dky e iknik dk oxhdj.k mudh mi ;kixrk d vk €l
[]] VKA J'% vifin d vk 1) fd;k x5 yfdu
ouLifr fokku dh ¢xfr d Ik iknik dk oxhdj.k mud
ViNfrd yik.k (Morphological characters) £ 1 *id] {ki]
ofk] chci=k dh I[;K 1"1 dh Bjpuk viin d vk/ikj 1]
fd;k thu yxkA
ofxdh (Taxonomy)
ouLifr fokku dh og “K[k feld virxr iknik d
oxidj.k dk v/;;u fd;k tkrk g ofxdh dgykri gA
ofxdh *kn dk TogFke ¢;kx ouLifr™L=h ,-10-Mr dUMkyh
(A.P. de Candole) u 1813 e fd;kA
clFke ,0 gdj dh oxhdj.k 1)fr
(Bentham and Hooker's System of Classification)
1. ;g oxhdj.k 1)fr Mi diMkyh di oxidj.k 1)fr 1]
VI r gA
;g ,d ckNfrd oxidj .k
bl 1)fr e ,dciti=h1i
d ckn e j[k x;kA
4- ble f}citi=h iknik dk cFke leg ikyhiVyn
(Polypetalae) rHk ¢cFke x.k (Order) juYl (Ranales)
g] rfk bl x.k dk dy (Family) juudy I
(Rananculaceae) gA bl dy d ikni ;&k.Mih
(Apocarpous) FFk Tk;kx/jh (Hypogyenous) gA
5 bl oxidj.k 1)fr e iFkd ny;& (Polypetalous)

1)fr gA

knik dk f}ciEi=h 1knik

1"i oky dyk dk ikytivyh rfkk I;&nyh
(Gamopetalous) 1"l oky dyk dk xekiVyh leg e
JIHA

6- bl oxhdj.k i)fr e ekukDyekbMh(Monoclamydeag)
dk ,d iFd leg e j[KA

7- bl oxhdj.k e i'ih; iknik dk e[;rt ,d Ni=e
y{k.k d vy 1 dN cM legk e ckVk x5k g
feld dkj.k fudVv BEcUik oky dN dy ,d nlj 1
cgr nj py x;A

8- ble fttukLie dk f}citi=h
gA

9- ,dchti=h ikni dyk dk Ikr Jf.k;k (Series) e
ckVk x;k yfdu bue I dkb Hn Beg vikiud ifj.kkek
d vk 1j Bekx ugh gA

10- bl oxtdj.ke ,dchti=h tknik dk leg ekb@kLieh
(Microspermae) J.k B vkjEHk gkrk g rFk bl J.kh
dk loki/kd fodflr dy vifdMIh (Orchidaceae)
gA

11- bl oxtdj.k 1)fr e ,dchti=h tknik d leg dk
vilre dy xkfeuh (Graminae) ibl wvc ik, I
(Poaceae dgr giA bl dy dh ;g fLRfr tifrolin;
y{k.kk d vi/kkj 1] Bid gA

12- bl oxtdj.k 1)fr e lelr ikn
foHkfEr fd;k gA

clFke rFik gdj d
futufyflkr cdkj 1 Te>k

iknik d 1 [ x

ik dk 202 dyk e

hoxhdj.k 1)fr dk I{kir e
th Idrk g&
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clFke rFik gdj dh oxtdj.k 1)fr d
X.k ,0 nk%

X.k (Merits)

;0 oxhdj.k 1)fr iknik d okLrfod y{k.k 1j
Vigkfjr o] vri bld vikj ij iknik dh igpku djuk
vklku gA ;g gh dkj.k g fd fo'o e vkt Hh vud
gjcfj;ek e clFke rFik gdj dn oxhdj.k 1)fr dk gh
mi;kx fd;k tkrk gA
nk'k  (Demerits)

;g oxidj.k i)fr dyk d tifrolin; BEcU/k ij
Vigkfjr ugh g vrible iknik d fodklh; y{k.k ij é;ku
ugh fnzk x;k vri ble vud , 1 dy t tkfroli;
viekkj 1j vkil e BEcfl/kr ugh g mudh fLFkfr ,d nlj
d fudV gA bl d foijir dN , 1 dy #h g t tkrolk;
vi/kj 1j ,d nlj I REcfUkr gkr g, Ho bl 1)fr e
mudh fLFkfr ,d nlj I nj gA mnkgj.k d fy; clFke o
gdj d ;Qkjfc, Ih dy dk ekukDyekbMh e j[k tcfd
thfrolk; vilkj ij ;g dy ekvolh I REcflkr gA
1"t di Ijpuk o di;

(Structure and Function of Flower)
tnik dk Ziklrfjr ¢jkg (Modified shoot) tk fd

tknik dh ce[k tuu Bjpuk g] i"i dgykrk gA i'i d

VIdjh; Hikx 1 kb thu okyh iUk d Beku ,d - ikirfjr

Nkvh Bjpuk Bgi= (Bract) dgykrh gA rHk 1"iN= d

Viélkj 1j mifLlFr Bgi=k dk ifjp@d 1gi= (Involucre

bract) dgr gA 1'iolr 1 fodflr gku okyh dif;d

Igi= thh Ljpuk] Igif=dk (Bracteole) dgyrh gA og

i"i feld LF Dgi= gk ml Igi=h (Bracteate) rFk

ftle Bgi= vuiflFkr gk ml vIgi=h (Ebracteate)

dgr gA bl cdkj , Bk "1 fE0d BkFk Bgif=dk gk ml

Igif=dk; & (Bracteolate) dgr gA
,dck=fid i'i e pij pd e’ ckany 1t (Calyx),

nyit (Corolla), iexX (Androecium) ,0 tk;kx

(Gynoecium) gkr gA fEl 1'1 e ; pkjk p@ mifLFkr gkr

gml 1.k (Complete) rFkk , Bk 1" ftle pkjk pBk e 1

dib ,d ;k ,d I vikd Hkx ;k p@ v.k vuifLFr gk

ml vi.k (Incomplete) i"1 dgr gA 1"i d bu Hkxk dk

0.ku futu ¢cdkj g&

1. ckany 1t (Calyx)- ;g 1"i dk Icl clgjh p@
g rfk vud ckanyk (Sepals) I feydj cuk gkrk gA
cR;d ckany i=h d leku gjh Bjpuk, gkrh gA
viokn Loz1 dN iknik e ; jxhu Hh gkr g] mnkgj .k
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vibfjl ,0 V;fyiA budk dk; cdk™kB*y'k.k rFk
ckjfttkd voLFRk e 11 d vkrfjd Hiok oh j{ik djuk gA
nyit (Corolla)- ;g 11 dk nljk pd g t fd

ckanyit d Harj fLFkr gkrh gA ;g vud nyi=k
(Petals) I feydj cuk gkrk gA nyi=cM o vkd'id
Jxk d gkr gA vribul diV irx vidf'kr gkr g] &
1jkx.k e Bgk;rk djr gA

ckanyitonyit lefgd -1 1 ifjnyit dgyir
g ; 1'1 d dikf;d Hkx g VFkkr tuu e Hkx ugh yr
gA

1ex (Androecium) — ;g 1" dk uj €uukx gA
bldh ¢R;d bdib idlj (Stamen) dgykri gA
cR;d 1dlj d nk Hkx gkr g] 1rr (Filament) ,0

1jkxdk'k (Anther)A ¢R;d ijkxdk'k] nk ijkxdk'Bk

I feydj cuk gkrk g &k fd ;keh Alkdk(Connective)

Hykwvkil e €M gkr gA QR; d ijkxdkk e 1jkxd.kk
(Pollen grains) dk fuek.k gkrk gA

th;kx (Gynoecium) — ;g 1'i dk L=h ;k eknk

tuukx g & fd ,d ;k vilkd v.Mik (Carpels) I

feydj curk gA v.Mi e ,d v.Mk'k; (Ovary),

ofrdkx (Style), ,0 ofrdk (Stigma) gkr gA v.Mi

dk fupyk Hkx Qyk gvk gkrk g ftle chtk.M yx

gir gA HHb v.Mi feydj ;fn B;& i1 1 v.MEk;

cuk, rk tk;kx ;&k.Mih (Syncarpous) dgykrk gA

;fn ck;d v.Mi ,d iFkd v.Mk; cuk, rk

fo; &k.Mih (Apocarpous) dgykrk g ifp= 17-1%A

1"1 1kni d fy; ,d egRoi.k tuu vx g tk fd

tuu di dk; djrkg QyLozi Qy o cht cur gA

fp= 171 % ,d 1"t dh vun/; dkv e Bjpuk



1Jkx.k (Pollination)

1jkxd.kk (Pollen grains) d ijkxdkk (Anther) |
eda gkdj tk;kx (Gynoecium) d ofrdkx (Stigma) rd
igpu dh ¢f@d;k dk ijkx.k dgr gA

ijkxdkk di vUrifikilk (Endothecium) dh dkf*kdlkwvk
e a—lyykt I cuh gb j'knkj ifé;k (Fibrous bands)
iko krh gA bu j'knkj ifé;k di vierkxigh ¢Nfr d
dij.k 1jkxdk'ik dk LQVuU (Dehiscence) gkrk gA LQVu
vun/; njkj (Longitudinal slit) }jk imnkgj .k xMgy ,0
dikl dikv (valve) Hjk imnkgj.k cjcjiMih dy d
ikék]) fNeek (Pores) Fjk imnkgj .k Bkyueh vFkok vu;fer
(Irregular) =1 1 imnkgj.k ukekdy gkrk gA

1jkx.k d cdkj (Types of Pollination)
jkx.k e[;rink cdkj 1 gkrk g&
1- Loijkxk 2- ijijhx.k
1- Lojkx.k (Self pollination) - bl ¢f@;k d virxr

fdlh ,d 1"1 d 1jkxd.k dk LRkukirj.k mih 1'1 d

ofrdkx 1 gkrk gA ;g nk ¢cdkj I gk 1drk gA

(i) Lo;leu (Autogamy)-bl ¢dkj d Loijkx.ke ,d
1"l d ijkxd.k mIh 11 d ofrdkx 1j igpr g
VR 11 viu gh 1jkxd.kk Fhgk 1jkixr gir gA

i) BEkri'ih ijkx.k (Geitonogamy) — tc ,d 1'i
d ijkxd.k mih ikk e miflFkr fd0h nlj i"1 d
ofrdkx ij igpr gA Bthri"ih 1jkx.k ,d gh ik
e mifLFkr nk vyx&vyx 1"k d chp gkrk gA
Loijkx.k d fy, wvudyu (Contrivances or

adaptations for self pollination) — , I 1k/k ftue Lol jkx.k

rk g] dN fo'kkrk, ¢nf*kr djr g tk fd futu g&

(i) mik;fyxrk (Bisexuality) — , 1 k/kk e mhk;fyxh
(Bisexual) 1"I 1k, thr gA

(i) NedkyiDork (Homogamy) -, 1 ikl d i"ik e
1ex ,0 th;kx ,d DkF ifjiDo (Mature) gkr g
VHkr bue ledkyiDork (Homogamy) kb krh
gA 1jkxd.k ,0 ofrdkx ,d gh le; ifjiDo giu d
dij.k Lot jkx.k gku dh 1jh BHkouk jgrh gA mnkgj.k
fejkfcfy I (Mirabilis), dFkjUFkl (Catharanthus)A

(iii) vulehY;rk (Cleistogamy) —dN kK d 1"i cn gh
Jgr g] VFkkr ; dHkh ugh [kyrA vri bue viko®;d
1 1 Loijkx.k gkrk gA mnkgj.k dudkwvk
(Commelina), ok;kyk (Viola), Vk(tfy l (Oxalis),
tdl (Juncus), Mkl jk (Drocera) vifnA

2- 1jijkx.k (Cross pollination) — tc ,d ikk d
1" d oajkx.k mlh tfr d fdih nlj 1tk d 1"'1 d
ofrdkx ij LFkukUrfjr gkr g rk mI ijijkx.k dgr gA
bl ¢dkj ijijkx.k e nk fiku 1k/kk d uj ,0 eknk ;Xedk
e fu'kpu gkrk gA bl ¢f@d;k e €t iusktu (Gene
recombination) rfk fofklurk, (Variations) mRilu gku dh
IHkouk, jgrh gA

ijijix.k d fy, vudyu
(Contrivances or Adaptations for Cross Pollination)
1- Locl/;rk (Self sterility) — AN 1k/kk d 1"k e
Lo; d Hjk fodflr ijkxd.k dk mih 1"1 dh ofrdkx 1j
vdj.k ugh gk krk g] bl Locl/;rk dgr gA mnkgj.k
Jk[kcy (Passiflora), vxj (Vitis) ,0 Ic (Malus)A
2- ,dfyxrk (Unisexuality) — dN kK d 1"
,dfyxh gkr gA bue uj vFkok eknk nkuk e 1 dkb ,d
cdkj d tuu vx ik, thr gA mnkgj.k Tihrk (Carica)A

3- fHludky 1Dork (Dichogamy) — dN ik/kk d
1"tk e 1jkxdk’k ,0 ofrdkx d 1fjiDo gku dk vyx&vyx
gkrk gA DkfYosk (Salvia) e 1jkxdi% ofrdkx 1 igy
ifjiDo gkr gA ;g fLFkfr 11ork (Protandrous) dgykrh
gA clhdlh (Brassicaceae) ,0 Jkthh (Rosaceae) dy
dcgr I ik rik ,fjLVkykid ;k (Aristolochia) e ofrdkx
ijxdi’k 1 gy ifjiDo gkr gA ;g fLRfr L=hiork
(Protogyny) dgykri gA

4- gjdkxeh (Herkogamy) — ofrdkx ,0 ijkxdk’k
d chp ckNfrd Ijpulked vojk/k (Structural barrier)
1k;k &k gA mnkgj.k dfj;kiQy I (Caryophyllaceae)
dy d il e ofrdk dh yEckb id1j 1 dkQh vi/kd ghu
d dkj.k bud chp 1jkx.k BHo ugh gk TkrkA Xykfj ;KB
(Gloriosa) e 1jkxdk'k LQVu bl ¢dkj gkrk g fd ijkxd.k
nj tkdj fxjr gA vkd (Calotropis) € 1jkx.k i jkxfi.Mk
(Pollinia) e 0; ofLFkr jgr gA

5- fo'keofrdiRo (Heterostyly) — fceyk (Primula)
e nkcdkj d 1'1 1k, thr g& ,d ftue ofrdk yEch rfik
id1j NkV gkr g] nlj ftue ofrdk Nkvh rik 1d 1 yEc
gkr gA , 1 1"1 f}Z1h (Dimorphic) dgykr gA bu 11k
e Lojkx.k IHko ugh gk TkrrkA
Hjijkx.k dh fof/k;k
(Methods of Cross Pollination)

jijkx.k e ijxd.fk d LFkukiry.k
Rkekuk (Agent) dh vko®;drk gkrh gA ;

d fy, cla
1k/ku thoh;

[ 134 ]



VFHok viehoh; gk Idr gA bu Bikuk d vidkj 1§ ijaghx.k

futu cdkj dk gk Idrk g&
1= ok; 1jkx.k (Anemophily) — €C ijkxd.k dk

LFkkukUr .k ok; Hjk gkrk g rk b1 ok; 1jkx.k dgr gA

, 1 ijlx.k NkV] gYd] fpdu o *k'd gkr gA bu ijkxd.kk

dk mRiknu vikd B[ ;k e gkrk gA ok; 1jkixr 1"k e

ofrdkx e vudyu ik, tkr gA %0 e i{elH (Feathery)

VkbQk (Typha) e c'k d €k rFk vkd o gty (Oakand

Hazel) e 1"1 1 ckgj fudyk gvk ofrdkx ik;k €krk gA
2- £y 1jkx.k (Hydrophily) - ;g nk cdkj 1 gkrk

9&

(i) Vv/kkty 1jkx.k (Hypohydrophily) — €C Hjkx.k
ty d Harj gkrk g mb v/kty 1jkx.k dgr gA
ukekl (Najas), f1jVkfQye (Ceratophyllum),
ThLVjk (Zostera) vkin 1k/k fueXu (Submerged) gkr
g rfk bue v/kkty jkc.k ak;k krk gA

(i) vi/kty 1<k (Epihydrophily) - €c 11 ty db
Irgij |kaxr gkr g rkml vikty Iij kdgr
gA mnkgj.k ofy Rufj;k (vallisneria), 1kVekftVku
(Potamogeton), fefj;kfQye (Myriophyllum)
bR;kfin €yh; Tkk gkr g 1jUr bue ok; ijkx.k ik;k
thrk gA blh ¢cdkj fuffQ;k (Nymphaea) e diVv
jlck 1k tkrk gA
3- diV 1jkx.k (Entomophily) — e/kD[k;k (Bees),

efD[k;k (Flies), 1rxk (Moth), frryh (Butter fly), oLi

(Wasp), CIVY (Beetle) bR;kfn diV ijkx.k e Bgk;rk

djr gA , Ik vuelu g fd yxHx 80% diV ijkx.k

etkefD[k;k Hyk gkrk gA div ijkixr ikkk d i1 ¢k;h

Jxhu] pednkj] edjn ;& ,o0 x/k; & gkr gA
A- 1 {kh Tjkx.k (Ornithophily) —vud m".k dfVcék;

(Tropical) ik/k Tf{k;k Hjk ijkixr gkir gA bue 1"

ufydkdkj Imnkgj.k fudkfvVvkuki] 1;kyuek iimnkgj.k

dyiLVekut vFok dikkdkj imnkgj.k ,jidih dy d k/kk
gkr gA ; 1"l pednkj] vkd'%d rFk edjn;a gkr gA

edjn 1 vikdfir gkdj vk, 1f{k;k dh pkp ,0 “kjhj 1

1jkxd.k fpid tkr g rFk bud Bk gh nlj ik rd

igp tr gA
5- pexknM i jkx.k (Cheiropteriphily) — dN ikék e

1"l jkr e Hh f[kyr g rfk vikd ek=k e edjn L=kfor

djr gA pexinM fu"kkpj (Nocturnal) gku d dkj.k bu

ikékk d ijkx.k e Igk;d gkrk gA mnkgj.k dnEc

(Anthocephalus), dpukj (Bauhinia), ckye[khjk
(Kigelia), xkj[k beyh (Adansonia) bR;knA

bld virfja liofk (Arisaema) vkj vkfdM
(Orchid) e % Fkjk rik xyekgj vkj ley e fxygjh
Hk ajkx.k gkrk gA

vIXrrk (Incompatibility)
1.kr;k dk;{ke (Functional) ,0 tuu{ke (Fertile)
eknk ;Xedk ,0 uj ;Xedk d e/; fu'kpu e foQyrk dk
v Ixrrk vFok viu'kP; rk dgr gA ;g nk cdkj dh gkrh
0&
(i) VUrjktkrh; (Interspecific) — tc Vviu'lP;
thfr;k (SpeC|es) d InL;k d e/; gkrh gA

(i) VkUrjkekrh; (Intraspecific) — ¢ viu';rk ,d
gh tkfr d InL kdel; gkrh gA bl Loviu'kP; rk
VFkok Locl/; rk (Self incompatibility or self sterility)
dgr gA
1jkx&L=hd 1y akjLifjd f@;k (Pollen-pistil

interaction) d ifj.lkeLoz i 1k/kk e vIXrrk 1kb rh gA

bldfy mUkjnk;h dkjd dkf; dh; (Physiological) VFkok
kdkfjdh; (Morphological) gk Idr gA ;g vud ,yhy

(AIIeIe) a thuk (Genes) Hjk fu;f=r gkrt gA Rkekl; r

;0 ofrdix d ifjiDo gku d lBe; rFik 1jkxd.k db

ik d fuek.k d Ne; fodflr gkrh gA Lovfu'k; rk dk

fu/kkj.k ,0 fu;=.k ;fn uj ;Xedknfkn vFkr Tjkx.k d

thu ¢:1 (Genotype) Hjk gkrk g rk ml ;Xedknfn

Loviu'kP; rk (Gametophytic incompatibility) dgr gA bl d

foijhr chtk infikn Ard €01 d ijkxd.k mRilu gkr

gt d thu ¢z Hyk fulkkg.k gu i ml citk.knftkn

Lovfu'lP; rk (Sporphytic incompatibility) dgr gA
ik e Loviu'lP; rk d futu ifj.ke fn[lkb nr g&
1 1jkxd.k e vdj.k dk vHkkoA

rk fiku

2- 1jkxufydk dh of) u gk TkukA

3- 1jkxufydk dk Igh LFku i u igp ikukA
4- ijkxufydk dk ofrdk e QV thuk rkk
5 dledk e By;u dku gk TkukA

fu'kpu (Fertilization)

uj ,o0 eknk ;Xedk d I ;ktu dk fu'kpu dgr gA bl
f@;k dk v/; ;u Icl igy LVklcxj (Strasburger, 1884)
u ekukVkik e fd;kA
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ijixd.tk dk vdj.k Lo ijixufydk di of)

(Germination of pollen grains and growth of pollen tube)
—ofrdix dh Irg 1j igpu d i"pkr ijkxd.k e vdj.k
CckjEtk gkrk gA ofrdkx dh Brg 1j mifLFkr foftklu Bko

ftue fyfiM] "kdjk| jftu] ckjku bR;kin mifLFkr gkr g
ijkxd .k d vdj.k d fy, VPNk ek/;e ¢nku djr gA
ofrdkx 1j igpu d 1"pkr ijkxd.k d vdj.k e yxu
oky Be; dk vdj.k dky (Germination period) dgr gA
vdj.k d nkjku tuufNe 1 tuu ufydk fudydj ofrdkx
e co'k djrh gA ck;h ,d ijkxd.k 1 ,d gh ijkxufydk
fudyrtg] , I 1jkxd.k dk ,d ufydh; (Monosiphonous)
dgr gA ,d I vikd ijkxufydk, mRilu dju oky
1jkxd.k cgufydh; (Polysiphonous) dgykr g mnkgj .k
ddjfcVIih o eYolh dy d InL;%A bue 1 ,d g
1jkixufydk 1@;k*khy jgrh gA ijkxufydk dh yEckb ofrdk
dh yEckb i fulkj djrh gA feruh yEch ofrdk gkxh
mruh gh yEch 1jkxufydk gkxi eDdk (zea mays) e bl dh
yEckb 450 feeh rd gkrh g ifp= 17-24A

fp= 172+ ,d ifjiDo H.kdkk di 1jpuk

1jixufydk dk ekx

ijkxufydk dh of) e[;ri ofrdk dh vilrfjd cukoV
1 cHikfor gkrh gA fyfy ;e (Lilium) ,0 jkbcht (Ribes)
e ofrdk [K[kyh gkri gA bldh xfgdk *y'ed inkr 1
Hjh jgrh g rk ijkxufydk dh of) dk ¢fjr djrk gA
vigkdrj ki e ofrdk cn (Closed) VFkok Bkl gkrh gA
bu ik e ofrdk d dlzh; Hkx e miflFir Ard ifDvut
(Pectinase) uked ,Utkbe dh f@;k 1 u"V gk tr gA vr!
ofrdk d winj ,d ekx cu tkrk gA dN 1Kk €l
VkbukFjk] fiVviusk vifn e ijkxufydk ofrdk d digh;
Hix di dkf*kdkvk d e/; mifLFr virjdkf*kdh; vodk®kk

(Intercellular spaces) 1 xgjri gb of) djrh g ifp=
17:3 v] c] IHA

1jkxufydk dh of) Ino v.Mk; dh vkj gkrh gA
ofrdk v.Mk"; rFkk chtk.M e mifLFkr ;kf=d
(Mechanical), j IkBuorh (Chemotropic) dkjd 1 jkxufydk
dh of) dh fn*k dk fulkijr djr gA ;g Ino of) djrt
gb v.M"k; e mifLFkr citk.M dh vkj vxj gkrh gA

ijkxufydk dk citk.M e c¢o’k (Entry of pollen
tube in the ovule) — chtk.M e 1jkxufydk dk ¢o™ riu
cdkj 1 gk 1drk g&

th.M}kjh ¢o*k (Porogamy) - ,d citk.M e

ijkxufydk dk ¢o®k cirek.M }kj (Micropyle) I gkrk gA
mnkgj .k vikdkk 1Kk e ifp= 17-3 VA

2- fulkkxh c¢o'k (Chalazogamy) — chtk.M e
1jkxufydk dk ¢o™ futkkxh Nkj (Chalazal end) I gkrk gA
mnkgj .k dEjkbuk] feVyk] txyUl bR;kfn ifp= 17-3 ciA

2- v/ ;koj.kh o'k (Mesogamy) —ble 1jkx ufydk

v/;koj.kk (Integuments) dk c/rh gb citk.M e ¢ok
djrh gA mnkgj.k
lfp= 173 1A

ddjfcVk] tkiyl] ,Ypheyk bR;kin

fp= 173 1 1jkxuyh dk chtk.M e co'k
vk v.M}kjh co'k Hct fulkkxh o'k
il v/;koj.kh co™k

ijkxufydk dk Hk.kdk'k e co®k (Entry of pollen

tube in the embryo sac) — H.kdkk e 1jkxufydk Ino
th.M}j oky Nkj 1 fuku ekx }Hjk co’k djrh g&
(i) v.Mdkf*kdk rFk ,d Dgk;d dif*kdk d chp |

(i) He.kdk'k o iUk rikk ,d Igk;d dkf*kdk d chp 1
VFkok

(i) ,d Mgk;d dif'kdk dk tknr g,A
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jixufydk dk He.kdkc e ¢o®k futufyf[kr
pj.k e gkrk g&
@ nke I ,d Igk;d dkf*kdk ijkxufydk d H.kdk'
e co'k I 1o gh vigkflr gk tkrh gA
(i) 1jkxufydk nkuk Bgk;d dkf*kdkvk d chp dN njh
r; dju d cin vigkflr Igk;d dkf*kdk d rlr - ih
eP; (Filiformapparatus) }kjk mle ¢co' djrh gA
(i) Bgk;d dif"kdk d dif*kdke0; e igpu d 1°pkr
1jkxufydk d "K' Hix imnkgj .k fiViuvkh e vFkok
Wk 0 uhp Imnkgj.k dikl% ,d fN& fodflr gkrk
gA bl fN& e I nkuk uj ;Xed rFk dkf*kdkel; dk
dN Hkx Hh vigkflr Bgk;d dif*kdk e foe& gk
thr gA
(iv) nke I ,d uj ;Xed v.M dkf*kdk rd Igtrk |
igp thrk g rFk nljk uj ;Xed wvehch; vFkok
fuf'@; xfr Hjk f}rh;d dled rd igp thrk gA
fHu'kpu rFk f=d ly;u (Double fertilization
and triple fusion) — v.Mdk*kdk rFk ,d uj ;¥ed d
ly;u (Fusion) dk ;Xed ly;u (Gametic fusion or
syngamy) VFkok IR; fu'kpu (True fertilization) dgr gA
bld QyLo:i f}xf.kr ;Xeut (Diploid zygote) cu r k
gA nljk uj ;Xed f}ri;d diled itk /kon; dledk d
I;ktu I curk gh 1 1;ktr gkdj f=xf.kr ckFfed
H.kik' dled (Primary endosperm nucleus) cukrk gA
bl ¢fd;k dk f=d By;u (Tripe fusion) dgr gA
viorchft;k e fu'kpu dh ¢f@;k nk ckj gkrh gA ,d
uj ;Xed v.M dif'kdk I rFk nljk /koh; died |
I ;kEr gkrk gA vri bl f}Hu'kpu (Double fertilization)
dgr gA fHu'kpu dk v/;;u Bcl igy ukoki"pu
(Nawaschin, 1898) u fYfVyfj;k ,0 fyfy;e uked ik
e fd;kA
fofklu 1k/k e 1jkx.k o fu'kpu d chp 2&25 %.V dk
vrijky gkrk gA vkerkj 1j f=d ly;u v.Mdk*kdk o uj
;ed d Liktu 1 igy ghrk gA
f}u'kpu dk eglo (Significance of double
fertilization) - ,d uj ;Xed ,0 v.M dkf*kdk d I ;ktu
1 ;Xeut curk gA tk folktu Fjk H.k dk fuek.k djrk
gAnljkuj ;Xed f}ri;d died 1 1;kEr gkdj ciFifed
H.kik'k dUed (primary endosperm nucleus) cukrk gA
fEl b Hkikk dk ifjo/ku gkrk gA fodflr gk jg H.k d
fy, 1Kk dk ckjfEkd Bkr Hekik'k gh gkrk gA vri ;g

,d furkr vko*;d Ijpuk gA Hekikk e H.k d fy,
vio*;d ikkd rlo miythk gkr gA vud ikni H.k oKkfudk
dk ekuuk g fd He.kik'k e uj ,0 eknk nkuk d x.kI= ik,
thu d dkj.k ;g Idj vkt (Hybrid vigour) ¢nf*kr djrk
gA ciitk dh thou {kerk d fy, ;¥ed ly;u ,o f=d
I ;ktu nkuk gh vko®;d gA bl I thox); dk Tufol;kl
,0 uotuidj.k gkrk gA vri ; nkuk gh ¢f@;k, egloi.k
gA
Hk.kik"k  (Endosperm)

f=d ly;u d Hjk f=xf.kr ciFfed H.kik'k dled
Primary endosperm nucleus) curk g tk fodkl djd
Hk.kK'k cukrk gA vkorchtth;k e He.kikk f=xf.kr gkrk gA
bld foijir vukorcith;k e H.kik'k fukpu 1 o curk
g rRk vxf.kr gkrk gA H.kikk H.k d fodkl d fy,
viko®;d 1kk.k cnku djrk gA fodkl dh ¢f@;k d viekj
1 Hekikk ru ¢cdkj d gkr g&

1- dizdh;

2- dif*kdh; rFk 3- el/;e ;k ghykfc;y

1- dUedh; Hk.kikk (Nuclear endosperm) — bl
cdkj d Hekikk ifjofku e ciFfed He.kikk dled e
VkjEtk e Brr Lor= folktu gkr gA bl volLFk e dkb
Uk fuek.k ugh gkrkA bl cdkj cu dled ifjfk ij
fol;kflr gk thr g rHk e/; e ,d cMh fjadk cu tkrh
gA Tkekl; ri dN dled foHktuk d 1"pkr ¢R;d dizd
d phjk vkj Mkl fuek.k gk tkrk gA mnkgj .k vkD IRLakjk
(Oxyspora), BkVyfj ;k (Crotalaria) bR;knA ukfj;y dk
ikuh (Coconut milk) Hh dlaedh; H.kik'k dk mnkgj.k gA
ble H.kik'k e ,d ®0; Hjk gkrk g ftle cgr 1 dizd
rjr jgr g ifp= 17-4 viA

2- dkf*kdh; Hk.kik’k (Cellular endosperm) — bl
cdkj d Hekik'k 1fjofku e ckFkfed He.kik'k dizd e cFke
rrk mid ckn gku oky BHh forkkeuk o BKFK& KRk fHkfUk
fuek.k Hh gkrk gA BkekU; ribl ¢cdkj d H.kik'k e p'kdkx
fodflr gk tr gA mnkgj.k ddjfcvVih dy d ik
eXukfy ;k bR;knA ifp= 17-4 ch

3- ghykfc;y Hk.kdk'k (Helobial endosperm) —ble
CkFkfed H.kikk dlzd e cFke folktu d i*pkr fikilk
fuek.k gkrk gA fEl 1 ,d cMh o ,d Nkvh dikf*kdk curt
gA fulkxh Nkj okyh Nkvh dif*kdk d died e e& folkktu
gkr gA 1jUr dkf*kdk fikiUk ok fuek.k ugh gkrkA v.M}j
okyh cMh dki*kdlk e dlleed folkteu o fkilk fuek.k TRk BkFk
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= 174 % totklu cdkj d Hk.
Ivh dledh; ict dkf*kdh; il% gykfc;y
gkr gA bl ¢cdkj ;g dlzdh; o dkf*kdh; nkuk ¢cdkj d
H.kikk dk feykeyk -1 gkrk g ifp= 17-4 THA

Hk.kik'k dk dk; (Function of endosperm) — H.kik'k
dif*kdkvk e dkckgkoMV] ok o ¢kViu mifLFr gkr gA
;0 Bk ifjosku dh ckjfetkd voLFk e mb ik'k.k miy(
djokrk gA dN knik e dki*kdh; He.kik'k e p'kdkx ik,
thr g ek Hekikk vFok mid ckgj mifLFr dkf*kdkvk I
Hktu dk p.k djr g H.kik'h etk e it d vdj.k d
le; H.kikk uoknftkn dk Hk€u ¢nku djrk gA

cit dk fodkl (Development of Seed)

fHu'kpu d i'pkr Hekdkk e Hek o Hekikk dk
ifjoéku gkrk gA bld BkFk gh DEik chtk.M ,d cit d
zi1 efodflr girk gA bl le; chtk.M e vud ifjoru
gkr gA ciitk.M e mifLFkr nkuk v/;koj.k (Integuments)
I cithoj.k (Seed coat) cu thrk gA cka v/;koj.k |
VLV (Testa) rfkk viri v/;koj.k 1 Vxeu (Tegmen) curk
gA chtk.M olr cit dk olr (Stalk) cukrk g ukfkdk
(Hilum), chtk.M}j (Micropyle), JkQ (Raphe) Vkj futkx
(Chalaza) dkb fo*k'k ifjoru ¢nf*kr ugh djr gA bud
Ardk e ifjiDork vk thrh gA ciek.Mdk; dk e[[; Hix
H.k; fodkl e dke vk tkrk gA dN 1k e idkytfeph
cpk gvk Hkx ,d iryh f>Yyh (Papery membrane) d
zi e fnflkb nrk g] fEl ifjHk.kik% (Perisperm) dgr gA
dN ik e chek.M d pkjk vij ,d vkoj.k feyrk g fEl
Iy (Aril) dgr gA yhph e [ku ;K Hkx ekly Lfjy

gkrk gA ; Qkfc, Ih dy d iknik e citk.M}j oky Nkj ij
10Qn jx di 1jpuk 1kb tkrh gA fEl djldy (Caruncle)
dgr g imnkgj.k vj.Mp vikdi'k ,derti=h iknik e
chek.M}kj oky Nkj 1 lyxuek Bjpuk ikb tkrh gA fEl
vkijdye (Operculum) dgr gA

citk.M 1 cht cuu dh vof/k e giu oky ce[k ifjoru

@-1- chtk.M d Hkx cht d Hkx
1- citk.M olr olr
2- ukfHkdlk ukftkclk
3 citk.Mdk; vigflr gk thrk gA
dHh&dHkh 1fjHk.kikk cukrrk gA
4- v/ ;koj .k ciithoj .k
5 Hekik'k
& lgk;d 0
cfre[k dkf*dk,  vigkflr gk thrh gA

& v.M dif*kdk He.k
& fyrh;d died  Hkikk

Qy dk fodkl (Development of Fruit)

fu'kpu d 1"pkr v.Mk*k; Qy d :i e fodflr gkrk
gA citk.M ,0 v.Mk; fikilk e 1*yfkr of) gkeku d
ckko 1 v.Mkk; Ardke rth I dif*kdk folkktu gkr g
rrk v.MeCk; i) Qy fkilk e ifjofrr gk krh gA
dHb&dHk feuk fu'kpu d gh v.Mk’k; Qy e ifjofrr gk
thrk g bl viukdQyu (Parthenocarpy) dgr g imnkgj .k
dyk] 1rji] vulukl] i ibed ukkiket viiniA b1 cokj d
Qyk e cht vuifLFkr jgr gA db ckj ofrdkx 1j gkeku
ivifDlu ,o fecfyul fNMdu T Hh viu'kdQyu gk tkrk
g bl ¢fjr viu'kdQyu (Induced parthenocarpy) dgr gA

egRoi .k fcln

1 ckphu dky e 1knik dk oxhdj.k mudh mi ;kixrk d
VI 1] fd;k thrk FA

2-ouLifr fokku dh og "K[k feld virxr iknik d
oxidj.k dk v/; ;u fd;k tkrk g ofxdh dgykrh gA

3- clFke ,0 gdj dh oxidj.k i)fr Mi d.Mkyh db
oxidj.k 1)fr ij vi/kfjr gA

4 ;g ,d ¢Nfrd oxidj.k i)fr g vRkr iknik dk
oxidj .k mud ckNfrd yk{kf.kd y{.k 1j vikkidjr gA

5 ble f}eiti=h iknik dk cFke Beg tkyniVyh rkk
cRke x.k juYl g rFk x.k dk dy juudy Ih gA

6- bl oxidj.k e fetukLie dk f}chti=h 1knik d
BEF gk x5k gA
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10-

11-

12-

13-

14-

15-

16-

17-

18-

19-

20-

bl oxtdj.k 1)fr e ,dchti=h tknik dk vflre
Xk ik, YH rik bl x.k dk dy ik, Ih ixfeul gA

;0 oxhdj.k 1)fr iknik d okLrfod y{k.k 1j
Viekfjr g virs b1 il 1 iknik dh igpku djuk
vilku gA

;g oxidj.k i)fr dyk d tkfroli;
Vi r ugh gA

1"l ini dk ,d tuu tkx g tk fd e[;r;k
ckanyit] nyit] iex o tk;kx 1 feydj cuk
gkrk gA

1ex 1'1 dk uj tuukx tcfd tk;kx eknk tuukx
gA

ijkxd.kk d ajkxdkk 1 ofrdkx rd igpu dh
¢fd;k 1jkx.k dgykrh gA

Loajkx.k ,o 1jijkx.k d fy; 1"ik e fo'k% ¢dkj d
fofllu vudyu 1ik; tkr gA
jijkx.k e[;ri ok;] ty] div] i{in
Hjk gkrk gA

dk; {ke ,0 tuufle gkr g, Hkh eknk ,o0 uj ;Xed e
fu'kpu u gkuk vIxrrk dgykrk gA

V.Mck; e chek.M gkr gA ciiek.M e He.kdk'k fodfllr

gkrk gA tk.kdkk e v.M BePp; riu cfre[k dkf*kdk,
rik ,d f}rh;d died girk gA

,d uj ;¥ed v.M lePp; e miflFkr v.M dkf*kdk
I rfik nljk f}rh; died 1 Dyf;r gkrk gA bl
fHukpu dgr gA

f}rh;d died nk /koh; dledk I feydj cuk gkrk
g bldkuj ;Xed 1 ly;u dkf=d ly;u dgykrk
gA

fu'kpu d 1"pkr ;Xeut B H.k rRk ckFkfed He.kik'k
died 1 f=xf.kr H.kik'% dk fuek.k gkrk gA

fu'kpu d 1*pkr BEL.k chitk.M ciit e rFik v.Mk";
Qy e ifjofrr gkrk gA

VH; kKK ¢*u

LEcUi i

,0 pexinik

oLrfu'B ¢'u

1-

clFke ,0 gdj oxhdj.k i)fr e iFkd ny;a i'i
oky wknik dk futufyf[kr e 1 fdl leg e j[k&

Ve TkyhiVyh

ich  xekiVyh

il 1kyh o xekiVyh nkuk e
int nkuk e 1 fdlh e ugh

clFke ,0 gdj oxidj.k 1)fr e ,dci€i=h iknik d
leg dk vilre dy g&

vt Bkyulh ich juudy I
it xfeun ik, It ink ekyolh
ckFkfed He.kik'k dled gkrk g&

Vi n Ich 2n

% 3n in  4n

f=0y;u d ifj.kelo:i fodflr gkrk g&
Ivh Hk.k Ich H.kik'

iy Hekdk'k Int cht

chtkoj .k dk fodkl gkrk g&
Ve vlkoj.k 1 ich chtk.Mdk; 1
il chek.Molr 1 ink ukitkdk I

viry%Ukjkked i'u

1-

2
3
4-
5

clFke ,0 gdj dn oxhdj.k
Dfr 1j vidkfjr g\
fo'keofrdifo D;k g\
vIxrrk fdru ¢dkj dh g\
1jkxufydk dk chek.M e ¢ok dgk 1 gkrk g\
vifdM e 1jkx.k fdl ¢dkj gkrk g\

i)fr fdl oxidj.k

y2klkjiRed i"u

1-
2-
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X NP ga e

chptu dky e iknik d oxidj.k dk vikkj D3k F\

clFke ,0 gdj oxtdj.k 1)fr e ,dciti= iknik
dh D;k fLRfr g\

1"l d ce[k Hkxk d uke ,0 mud dk; fyf[k,A
Loijkx.k gr 1"tk e 1k; thu oky nk vudyu fyf[k,A
f}Hu'kpu D;k g\

f=d ly;u I vki D;k Ie>r g\

Hk.kik'k dk egRo crib;A

ijixufydk dh of) dk dkul dkjd cikfor djr g\



o ijix.k D;k g\ 3 ijixk fdru cdij dk ghrk g\ ijix.k gr itik e

10- vIxrrk D;k g\ 1k; thu oky foflu ¢dkj d vudyuk dk B{ki e
ucleed it 0.ku diftc;A

wepmed e 4 HKiRE D3k g\ HkikY ifjoAu ok Tp= Telb:A
1-  clFke ,o gdj dh tkni oxtdj.k 1)fr dk H{kir e bldk dk- crib:A

(.)'Fu dhft;{*_ _ 5 fu'kpu D;k g\ fu'kpu d i*pkr H.kdk' e gku oky
2- 1" D;kg\i"t dv Bjpuk ,0 bld foftkiu Hkxk d ifjoruk dk o.ku dift;A
di;k dh foLrr 0;k[;k dift;A ’

mUkjekyki 1 dvi 2 %1% 3 4Bk 4 dch 5 Ivi
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v/k; & 18
e[; tkni dyk dk okuLifrd o.ku

(Taxonomic Description of Main Plant Families)

dy & ekyolh
(Family —Malvaceae )

oxINr fLRfr (Systematic Position)
cHkx (Division) - Qujkxfe;k (Phanerogamia)
micHkx (Subdivision) — ,fIt;kLiel (Angiosperae)
0X (Class) — MkbdkVkbytMuh (Dicotyledonae)
mioX (Subclass) IkyhiVyh (Polypetalae)
J.K (Series) Fky elfykjh (Thalamiflorae)
X.k (Order) ekyoYl (Malvales)
dy (Family) — ekyollh (Malvaceag)

Lotkko (Habit) — ,do't; “kd & BkbMk (Sida),
ekYok (Malva) 0 ,C;fVyku (Abutelon) ;k {ki (Shrub)
tl xMgy (Hibiscus) rFk dHh ofk LobkkoA

t™ (Root) - ¢k;t elyk tMA

ruk (Stem) - Bkl] cyukdkj] jkfey] igy kdh;
ckn e dk'Bh;] “Kkf[krA

iU (Leaf) — ,diUrj] Rolr] Bjy o vui.kA

1"1de (Inflorescence) — ,dy d{iLFk (Solitary
axillary)A

i"i (Flower)— Holr] Bgi=h] i. fu;fer] tk;kx&j
(Hypogynous) ,0 1pr;h (Pentamerous)A

vuckany (Epicalyx) - 3-7, gj] Lor=A

ckanyit (Calyx)-ckany 5] I ; anyt] dkjLi ‘A

nyit (Corolla) - ny 5] Lor=] 0;kofrr] "y'ef]
Jxiu] vkd'kdA

iex (Androecium) — idlj vI[;] ,dl%
(Monoadelphous), ,d dk'Bh;] ijkxdk’k oDdkdkj] 1rlr
1'B yXuA idlj nyyiu] idlj d irr feydj idljh
uky cukr gA

th;kx (Gynoecium) — 1p V.Mil ;k ;ak.Mif
ofrdkx Lor= vrt tk;kx vi.k ;ak.Mih (Incomplete
syncarpous) gkrk gA v.Mk; e dk'Bk dh B[ ;k v.Mik
d cjkcj gkrh gA vrt v.MCk; ipdk'Bh; ;k cgdk'Bh;
gkrk gA ofrdk ,0 v.Mk; 1dljh uky e cn jgr gA
chek. MUK LirEHkn; sk w{h;A

Qy (Fruit)—dk'B fonkjd dily Idikl% ;k fHknj
lekYok o BkbMK: sk xnnky Bj1A

1"l 1= (Floral Formula) —

fgfcLd 1 jkek Dkbufil |

VkfFkd egRo  (Economic Importance)

1- Hktu d -1 e (As food) —
f.Mh (Okra) — ,cyeiLdl ,LdylVI

2- ry (Oil) (i) dikl chtk 1] i) fgfcLd I eiLVVI d
chek I eld ry chir gkrk gA

3- 'k (Fibres)— (i) Drgh j*k & chek dh Brg 1 chir
gkr gA fgfcLd 1 dukicl 1 1VHu clir gkrk g &
jLIh 0 ckj cuku d dke vkrk gA ckkcDI Bhck dh
Qyfikilk 1 dikd (Kapok) uked j"k curk gA

4 K%k (Medicine) — ekYok of By Vk dh €M] dkyth
[N ; jhuk ykeVk di €M o NkyA gkbMkQkfC sk Jkx
d mipkj e yiiknk;d gA bl ¢cdkj ey@k dfiVVk
dh €M xfB;k jkx o dej nn d mipkj e dke
vkrh gA
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5 ItkoVh 1kni (Ornamental plants) — pkbuk jkt
d nyi=k I yky cV ikfy"k r;kj dh dh thrh gA
gkyh gkd - iflk;k B uhyk jx ckir fd;k Ehrk gA
dkVu jkt (Hibiscus mutabilis) Icg 1Qn o fnu e
xykeh jx dk gk tkrk gA blh ¢cdkj ikl ihiy
(Thespesia populnea), ekYok fIYoLVAl (Malva
sylvestris), 10kfu;k VkMkjVk (Pavonia odorata)
vifn TtkoVh 1kni g ifp= 181 v&jHA

dy & ddjfcVIt
(Family — Cucurbitaceae )

oxiNr fLFKr (Systematic Position)

cHikx (Division) - Qujkxfe;k (Phanerogamia)

micHkx (Subdivision) — ,fIt;kLiel (Angiospermae)

0X (Class) — MkbdkVkbytMuh (Dicotyledonae)
MioX (Subclass) — TkyhiVyh (Polypetalae)
J.l (Series) — dfyflfykjh (Calyciflorae)

X.k (Order) — 1fITykjY R (Possiflorales)
dy (Family) - ddjfcVIh (Cucurbitaceae)

LoMkko (Habit) — ; 1kni ,do"h; “kkd (Herb),
Vkjkgh (Climber) ;k ryLikh (Trailing) gkr gA

tM (Root) - ¢k;t elyk eyA

ruk (Stem) - “kdh;] "Kf[kr] 1pdk.ki;] gjk rk
ks [K[kyk gkrk gA

iUk (Leaf)— BoUr] Lrfkd] "i[k; (Ramal), ,dkirj
1jy] vuvui.l] glrkdkj ikfyr (Palmately lobed) 0
thfydkor fkjkfoU; kI ;& gkrh gA

1"1@e (Inflorescence) — ,dy d{kLF dHh&dHkh
I Ihek{k XPN (Cymose cluster) it ik;k krk gA

1"l (Flower) — vIgi=] Bolr] vi.f ,dfyxi]
f=T;krlefer] ipr;h o tk;kxkifjd gkrk gA doy
Lkbtkiiku (Schizopepon) e mHk; fyxh 1" ik;k thrk gA
uj 1"i (Male Flower)

ckanyit (Calyx) - ckany 5 1;& o dkjLi’
gkr gA

nyit (Androecium)—doy uj 1'i e 1k;k tkrk
gA bld LFku 1j eknk i"1 e ¢/; 1dlj (Staminodes)
ik; tkr gA ikp idljk e 1 pkj 1dBj nk €Mk (Pairs)
e rik ikpok idlj Lor= gkrk g VvFkr ikp idlj
[(2)+(2)+1] e e gkr gA

bl dy d iknik d 1"ik e fofflu ¢cdkj d 11tu
ik; thkr g €1 ifd idljh ,o f}vi'Bh (Polyandrous,
dithecous), Qfofy ;k (Fevillea) e rFk iFkd idljh ,d
VI'Bh (Polyandrous, monothecous) mnkgj .k yQk (Luffa)
rHk ekekjfMdk (Momordica), ddfel (Cucumis) o f1VI
(Citrus) e liexh voLFik gkrh gA

eknk 1"I (Female Flower)

ckanyit (Calyx)-ckany 5] 1;& o dkjLi’k
gkr gA

nyit (Corolla) - ny 5] nyit %.Vidkj] 1;8]
dkjLi™h ;k dkjNknhA

th;kx (Gynoecium) - ;g uj 1"1 e ugh ik;k tkrk
gA tk;kx f=v.Mih (Tricarpellary), ; &k.Mih gkrk gA
V.Mk; vikorh (Inerior), ,d dk'Bh; gkrrk gA cirek. Mk ki
fkflk; yfdu citk.Mklu d Qyu I ;g LrEHh; crir
gkrk gA ofrdk (Stigma) ,d yfdu ofrdkx riu] *kf[krA
ble idlj c/; gkr g ifp= 18-2 V&y#A

Qy (Fruit)— Qy ck;h 1hik (Pepo), dHh&dHkh cji]
mnkgj .k Qfofy;k o bdcfy;e (Ecballium) vkfnA

cht (Seed) — VH.kikkh gkrk gA

1jkx.k (Pollination) — i"1 diV ijkfxr gkr gA

cdh.ku (Dispersal) — ¢dh.ku Tf{k;k o 1 kvk Jjk
gkrk gA

1"l 1= (Floral Formula) —

VkfFkd egRo (Economic Importance)

1- Hktu d :-i e (Asfood) - bu wknik I B0E;k
0 Qy ckir gkr g €1 f&;k rkjb & yQk flfyfiMdk
(Luffa cylindrica), ykdh & ythufj;k fhjfj;k
(Lagenaria siceraria), [kjk & ddfel 1Vibol
(Cucumis sativus), [kjctk & ddfel eyk (Cucumis
melo), rjct & fIVyl oYxfj I (Citrullus valgaris),
djyk & ekekjiMdk djfi*k;k (Momordica charantia)
VifnA

Vvik'kf/k d -1 e (As medicine) - bl dy d db
tknik 1 wviki/k;k B ckir gkrt g €1 blek;u &
fIVy 1 dkykfRfUFkE (Citrullus colocynthis) I ckir
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fp= 18-1 } ekyolh & fofeLdl jitt Htbufild
Ive 1'eh; TRk Yk @i dk owvun/; dkV LR §'T dk tuukx Hikx
int 1dlj 4% v.Mk; dk vucLRk dkv djk i1'i fp=
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fp= 182 % ddjfcVIh & diDlfut bfiMdk
Ive 1'ih; "Kk[k dck eknk 1"t dk vucLFk dkv il uj 1"t dk vun/; dkV
int v.Mk'k; dk vugLFk dkv i3k ug 1"t dk 't fp= ik eknk 11 dk 1'1 fp=
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dkykfilfiFku e= o xfB;k jkxk d mipkj e rkk
bdcfy ;e byVij;e (Ecballium elaterium) I cklr
byVij;e 1 ckir byVij;e eyfj;k o gkbMkQkfc;k
e ylikdkjh gA

3-  IthoVh 1kni (Ornamental plants) — bdcfy ;€]
HbDyfRgk diDBifu;k o Ihfd;e di AN ¢tkfr;k
IthoVh iknik dh rjg %jk o mJkuk e mxkb thrh gA

dy & lkyulhs
(Family — Solanaceae)

oxINr fLRr (Systematic Position)
cHkx (Division) - Qujkxfe;k (Phanerogamia)
micHkx (Subdivision) — ,fit;kLiel (Angiospermae)
0X (Class) MkbdkVkbyMuh (Dicotyledonae)
mioX (Subclass) XekiVyh (Gamopetalae)
J.l (Series) ckbdkj iy Vi (Bicarpellatae)
X.k (Order) ikyhekfu, Y1 (Polymoniales)
dy (Family) Tkyulh (Solanaceae)

Lotkko (Habit)—bl dy d vi/kdk’k ikni ,do'lh;
;k cgo'kh; "kd gkr gA €1 lkyue ukbxe (Solanum
nigrum) 0 fudkfVvkuk Vcde (Nicotiana tabacum) dN
{ki ilkyue Vkjoeh rFk NKV ofk Bkyue ocIhQkfy ; el
VFkok vkjkgh kBkyue MYdekjkiA

t™ (Root) — elyk ey gkrh gA

ruk (Stem) — m/o] di'Bh; ;k “kdh;] jkfey ;k
dvdh;] dN Hfexr ru - ilrfjr gkdj [k] Ixg djr
g tl vky & Rkyue V;cjkle (Solanum tuberosum)A

iUk (Leaf) — Ijy] vuvui.ki] Bor] Lrftkd ;k
"W[;] ,dilrj yfdu i"ih; {=d ikl vitke [k(Opposite)
fkjkfol; kN &, df*kjh; Ekfydior] fiPNkdkj 1;& iflk;k
VelVj e 1kb thrh gA

1"1@e (Inflorescence) — ,d"kk[kh B Bhek{k
(Monochasial cyme) ¢dkj dk gkrk gA

1'i (Flower) - Igi=f] 1.k] fHyxi) tk;kx/kj] ipr;h
,0 f=T;krlefer gkrk gA viokn Lozi IhEUFkl
(Schizanthes) 0 BkYinkykfl I (Salpiglosis) € ,d 0kl
lefer gkrk gA

ckanyit (Calyx)-ckany 5] 1;&] dkjLi'k ,0
fpjyXu (Persistant) gkr gA cxu e ckany Qy d IkF& BIF
of) dj eV o cM gk tkr g blg ,@NIUV (Accrescent)
dgr gA

ny it (Corolla)-nyi= 5] ;8] dkjLi" ilkyue:
] dkjNknh #krr jki] dhikdky FiViu; k] %.Vkdkj 1Qkb I fy THA

1ex (Androecium)—1d 1j 5] iFkd 1d i) nyyXu]
vire[k rik 1gkxdi’ f}vi'Bh; gkr gA

th; kx (Gynoecium) — v.M"k; THv.Mih ; &k.Mil]
f}dk'Bh;] chiek.MU; kD v{kn; gkrk gA tk;kx e f=;d 1V
(Oblique septum) 0 Qy g, citk.McBu dh mifLFkfr bl
dy dk ce[k y{k.k gA

Qy (Fruit)—ck;t Ij1 Qy tcfd Arjk o fiViu;k
e dily Qy gkrk gA

cht (Seed) - piV] mioDdkdkj] ekly] H.kikk ;&
gkr gA

1jkx.k (Pollination) — 1"i ¢k;4 dhV 1jkixr gkr g]
yidu vky e Loijkixr gkr gA

cdh.ku (Dispersal) -bl dy d iknik e cith dk
cdh.ku 1f{k;k ,0 17kvk Hjk gkrk gA Arjk , Vkik viin
dh dN tkfr;k e chek dk ¢dh.ku €y Hjk gkrk g ifp=
18-3kA

iI"l 1= (Floral Formula)

VkfFkd egRo  (Economic Importance)

1- Hktu d :-i e (Asfood)-bl dy d db ikni
0 1kni Hkx Hktu d - i e dke e fy; tir g €l
CXU (Solanum melongena), VekV] (Lycopersicum
esculentum), fep (Capsicum annum), f'keyk fep
(Capsicum fruitescence), Vvky (Solanum
tuberosum) VkfnA

2- VKk/k d z1 e (As medicine)-bl dy d wknik
I db ¢dkj db vkkf/k;k ckir gkrh g €k fd vud
ekuo jkxk e yiHkdkjh g €1 viox/Ak (Vithania
somnifera) efLr'd VkfudA /rjk (Datura alba) d
chiek 1 LVkekfu;e ckir girk g ftle Ldkikyketu
(Scopolamine) uked , YdykoM gkrk g % nn fuokjd
0 ‘"keudkjh gA rEckd (Nicotiana tobacum) e
,ukcflu (Anabasine) 0 fudkfVu (Nicotene) uked
nk ce[k ,YdykbM gkr gA

3- ItkoVh 1kni (Ornamental plants) - bl dy d
dN ikni €1 jkr dh jkut A LVe ulDpjue & Cestrum
nocturnumi] fnu dk jkek il LVe Mkb; jue & Cestrum
diurnumf] cVjTykb 1"i if*k€UFI & Schizanthes]
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fp= 18-3 1 lkyulh t Ftyue utbxe
Ivh 1'ah; TRk[K ek ati dk owvun/; dkVOLRY dex
ink th;kx 3k ovoMkk; dkovucLFk dkv o i T fp=




dy vkt dy icuQfYl;k gituk & Brunfelsia
hopeanat vkfn BtkoVh tknik d -1 e cxipk e
mxk; Tkr gA

4- m]kxk e (Inindustry) — rEckd (Nicotiana tobacum)
dh iflk;k dk mi ;kx chMi] fEXjV vkfn cuku e fd;k
thrk gA

dy & ik, If
(Family — Poaceae)
oxiNr fLFkfr (Systematic Position)
tXr (Kingdom) — Ini (Plantae)
MIEXr (Subkingdom)— i"i (Phanerogams)
cHkx (Division) - ,dciti=h (Monocotyledonae)
J.k (Series) - Xyell (Glumaceag)

dy (Family) — 1k, Ih ;k xehuh (Poaceae or
Graminae)
LoHkko (Habit) bl dy d ikni ,do'lh;] f}o'h;
VFkok cgo'lh; “kkd (Herb) gA

™ (Root) bue €M vilLFkfud ,o0 j'knkj gkrh gA
eDdk (zea mays) ,0 et (Saccharum) e VOLFEH (Stilt)
t™ k0 thrh gA

ruk (Stem) - ruk of;
gr gA

(Leaf) iflk;k ,dirj] cR;d ilki ,d Lrfjdk

(Lamlna) rrk 1.kviPNkn e folkfnr gkrh gA LrfEHdk
yEct] 1dh. ]jf[kd VFkok Hkkykdkj vFkok wvUrofyr gkrh
gA ;g ck;h 1.kviPNkn I €Mh gkrh gA 1.kviPNkn dYi
dk pkjk vkj 1 %j jgrk gA i.kviPNkn o Lrfjdk d €M
ij ,d NkVk f>Yyhe; vFok jifey fyX;y gkrk gA

1"1@e (Inflorescence) - bl dy d iknik e db
cdkj d i"i@e ik; tir g €l Likbfddk dk Likod
(Spike of spikelets), Likbfddk dk ifudy (Panicle of
spikelets), eDdk dk uj 1"1A Likbfddk dk LifMD1 (Spadix
of spikelets), bl 1'1de d pkjk vij jxtu Bgi=k dk
vkoj .k gkrk gA

1" (Flower) — 1'I ¢k;% NKV] vukdkd mHk; fyxh
leDdk e ,dfyxit Igi=h ,d0;kl lefer] f=Hkxh rk
th;kx/j gkr gA mojk Bgi=] mojk r'k (Fertile glume or
lamina) dgykr gA jkfey i"tolr jfgr Igif=dk, miflLFr
gkrh g blg ify;k (Palea) dgr gA

of;] "kdh; sk dBkj di'Bh;

ifjnyit (Perianth) — Ifjny (Tepals) 2, Lor=]
f>Yytuek t fd vx&ik'o e miflFr gkr g felg ykivD; Y1
(Lodicules) dgr gA

1ex (Androecium)-idlj 3] ,d p@ e (;ofLFkrA
f}ikfyr o vire[k gkr gA ckclk (Bambusa) 0 Vkjkbtk
(Oryza)e 6 idlj nk p@k e 0;ofLFkr gkr g] ! 3$31

th; kx (Gynoecium) - v.M*k; f=v.Mil] ; &k.Mif]
v.Mkk; méoort] ,d dk'Bh;] ciek.MU; kI &fikilk ;] ofrik
2] 1jUr ctclk e 3 ofrdk 1kb tkrh g yfdu eDdk e nk
ofrdk, 1;& gkdj ,d ofrdk cukrh gA ofrdkx ck;!
fIPNdh; gkrk gA

Qy (Fruit) -1k, Ih dy e ,dcit/jh Qy dfj ki1l
gkr gA bl Qy dh Qyfiflk] chkoj.k (Seed coat) d
IkFk €M jgrh gA ;g bl dy dk ce[k y{k.k gA yfdu
ckclk e Qy uV (Nut) ;k cjh gkrk gA

cht (Seed) — cit H.kikk ;& gkrk gA

1jkx.k (Pollination) - bl dy d ikni Loijkixr

VFkok k; 1jkfxr gkr gA
ku (Dispersal) -bl dy d vi/kdk'k iknik d

cht NkV gkr g budk cdh.ku ok; Fkjk gkrk gA yfdu
ftu tkfr ke rk “kye; gkr g] mudk ¢dh.ku €Urvk
Hjk Hh gkrk gA

1 |— (Floral Formula)

vkfFkd egRo  (Economic Importance)

1- wvukt d :i e (Inform of cereals) - bl dy d
vud iknik 1 turk dk vuke ckir gkrk g €1 xg
& fvivde ,LVkboe (Triticum aestivum), /ku &
vkjkotk BVkbok (Oryza sativa), eDdk & (Zea
mays), tk & gkfM;e oYX]J (Hordeum vulgare), Tokj
& lkjxe oYXj (Sorghum vulgare), ckEjk &
1fulliVe VkbQkbMIt (Pennisetum typhoides) VkfnA

2- pkj d -1 e (In form of fodder) - bl dy d
vud iknik dk mizkx i%kvk d pkj d fy; fd;k
tkrk g €l BkbukMku MDVkbyku (Cynodon
dactylon), ikvk ,uvk (Poa annua), MDVkbfy I

XykejVk (Dactylis glomerata) vkfn %kl 1kyr
thuojk d fy; ce[k pkjk gA
3-  BtkoVh 1kni (Ornamental plants) - fyfy &

fyfy;e cffcQje (Lilium bulbiferum), Mfluk
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fp= 184 % ik, 10 b fVfVde ,LViboe
Ivh 1'ih; K[k dck i"ide DY foPNfnr i'ide
ink 1ex ;b tkikx 4k v.Mkk; dk vucLFk dkv ok 1'i fp=
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10-
11-

12-

13-

(Dracaena), Irkojh (Asparagus) 0 V;fy1 (Tulip)
vifn TthoVh Tknik d -1 e mxk; €r gA
VK'k/kh;  1kni  (Medicinal plants) — pkc phub
(Smilax zeylanica) chtk dk mi ;kx e= jkxk e fd ;k
thrk gA blh ¢cdkj In'tu & Gkbue ,fl,fVde
(Crinum asiaticum) dh iflk;k dk j1 dku nn o
xfB;k jkxk e jkgr igpkrk gA yglu & an; jkx|
xiB;k o efkeg jkxk e yitkdkjh gA dygjh
Xykfjvklk Bijck (Gloriosa superba) d'B jkx]
coklhy ,0 Bki o fcPN d dkVu 1j mi;kxh fl)
gkrk gA

ry (Qil)-bl dy d dN iknik 1 ol'i*ly ry
cklr gkrk g feudk mi ;kx b= Dkexi] ePNj ¢frd'kd
Zhe d zi e fd;k tirk g €l yeu %I &
fRECKikxku TEVVE o iflk;k B ry ckir gkrk gA

egRoi .k fcln

dy ekyoIh ox MbdkVkbyiMuh rAk miox kyniVyn

d virxr virk gA

bl dy dk 1"ide ,dy d{iLFk gkrk gA

ekyolh dy dk 1"t BoUr] Dgi=l] i.{ fu;fer]
th;kx/kj L0 pr;h gkrk gA

bl dy d i'1 e iex VI[; rfk ,d
bl dy dk Qy d'B fonkjd dily
xnnkj 1j 1 gkrk gA

bl dy d ikni Hkeu] j* vi'ki/;k rik 1€kovh
inik d -1 e die e fy; thr gA

dy ddjfcVIh d ikni ,do'lh; "kd ;k vkjkgh sk
ryLi*h gkr gA

ddjfcvih d tknik dk i"ide ,dy dfiLFk ;k
dtih&dHih I Ihek{k xPN gkrk gA

bl dy dk i"1 vIlgi=f] Folr] vi.k ,0 ,dfyxh
gkrk g VFRkr vikdik iknik e uj o eknk 1"
VyX&Vvyx gkr gA

bl dy dk Qy ck;i inik cdkj dk gkrk gA
lyulhdy d |kn|k dk miox xekiVyh rrik J.k
ckbdkjityVh d virxr j[k x;k gA

Tkyulh tknik dk 1"i@e ,dy k[ 1 Ihek{k cdkj
dk gkrk gA

bl dy dk i'i Bgi=h) .k fHyx)] €;hx/Aj)]
ipr;h ,o f=T;krlefer gkrk gA

1% gkr gA
Sk fHkng sk

14-

15-

16-

17-

18-

19-

20-

th;kx e f=;d iV (Oblique septa) ,0 Qyk gvk
citk.Mlu dy HkyjIh dk ce[k y{k.k gA

dy lkyullhe Qy ck;t Ij1 tcfd /frjke dily
Qy gkrk gA

dy ik, Ih ixfeutt d 1kni ¢k;4 ,do'lh;] fro'k;
VFkok cgo'lh; "kd gkr gA

ik, It dy d tknik e db ¢cdkj d 1"1de 1k; tir
g tl Likbfddk dk Likbd] Likbfddk dk ifudy
,0 Likbfddk dk LifMDI wkfnA

ik, Ih dy d "t mitk;fyxi] Bgi=] ,d 0;kl
lefer] f=tkkxh rFk &k;kx/kj gkr gA bu 1"tk e
mojk Bgi=] mojk r'k dgykr g tcfd jkfey 1"iolr
Jfgr Igif=dk, 1fy;k dgykri gA

bl dy d 1'i e ifjny 1t] 2 ifjnyk (Tepals) 1
feydj cuk gkrk gA ;g i"i dk f>Yyhuek Hkx g
ftlg ykiMD; Yl dgr gA

ik, It dy e ,dcit/ijh Qy dff ;KL 1k;k thrk
gA

VH; KBk c'u

oLrfu'B ¢"u

1-

;A% iex futufyf[kr e I fdl ikni dy dk
y{k.k g&
Vi Tkyullh
iy ddjfcVin %nv
ihik cdkj dk Qy 1ik;

Vi ddjfcVin e %c% lkyulhe
iy ik, Ihe Int ekyolh e
f=;diV ;a Qyk gvk citk.MBu y{k.k

v TkyuIh dk fich ddijV'hdk
il ekyolh dk Ink ik, Ih dk
jkfey 1"iolr jfgr Igif=dk, dgykrh g&
Ve mojk r'k ich 1fy;k

il ykiMD; Y int - Likbfddk

ich ekyolh
ik, If
krk g&

viry%Ukjkred i'u

1-

2.
3.
4

[ 149 ]

ekyolh dy e fdl cdkj dk i"ide 1k;k &krk g\
ekyo It dy d dkb nk vkk/h; tknik d uke fyf[k; A
ddjfcVinh e fdl c¢dkj dk Qy ik;k tkrk g\
ddjfcvih dy dk i'i fdl ¢dkj dk gkrk g\



10-

Tkyullh dy d tk;kx dk e[; y{k.k fyf[k;A
Tkyullh dy e fdl ¢dkj dk i"ide ik;k thrk g\
,dl?% 1ex D;k gkr g\

ik, Ih e fdl cdkj dk Qy ik;k thrk g\

ik, Ih dy d nk vifFkd egro d iknik d uke fy [k
th Hktu d -1 e dke vir gA

ykiMD;YH Dk g\

y2klkjiRed i"u

1-

ekyolh dy dk 1"i dlk gkrk g\ bl dy dk i"i
1= fyf[k;A

ekyolh dy d iknik dk viffkd egro B{ki e
crkb;A

3-
4.
5-

dy ddjfcVIh dh oxiNr fLFr crib;A

dy ik, Ih e i"ide d ckj e crib;A

dy ik, Ihd 1" d fofflu Hkxk dk ukekfdr fp=
cukb; A

fucl/kkked 1'u

1-
2-

[ 150 ]

ekyolh dy d i1"ih; Hixk dk Ifp= o.ku dift;A
Tkyullh dy d i1ex o t;kx dk o.ku dift;A bl
dy d 1'i fp=,0 1'1 1= fyf[k;A

ddjfcVih dy dk vifFkd egRo fyf[k;A

ik, Ih dy 1"1 dk Ifp= o.ku dift;A

ik, It dy dk vifFkd egRo crib;A

mUkjekyk 1 4ch 2 4vh 3 vk 4 ich



bdkb & XiI1

v/;k; &‘19
vilrfjd Bjpuk & €M ruf il f}ri;d ,o0 vIxr of)

(Internal Structure — Root, Stem, Leaf, Secondary and Anomalous Growth )

i1fjp; (Introduction)

t™ ikni dk og Hkx g tk eykdj 1 fodflr gkrk
g rRk cdk*k d foijhr] iFoh d x#Rokd'k.k cy dh rjQ
Hfe d vinj of) djrk gA €M 1.k o 100f/k;k e foHkinr
ugh gkri gA bl 1j ,ddk’ih; ey jke 1k; thr g rfk ey
d "Wk Hkx 1j eyxki ikb thrh g €k bl enk d A%k
I cpkrk gA eyjke enk I ty ,o [kut yo.k dk
vo'lk.k djr gA 1knik d fofflu Hkxk dh vilrfjd
Ijpuk d v/;;u dk 1kni “Kjhfjdh (Plant anatomy)
dgr gA

t™ db “Kjifjdh (Anatomy of Root)

Jdciti=h iknik e vilRkfud ey (Adventitious
root) gkr g tk fd eykdj d vylkok tkni d vU; fdlh
Ha Hkx I mRilu gkrh g tcfd feiei=h iknik e elyk
ey (Taproot) gkrh g & eykdj 1 gh mRilu gkrh gA

ey e Icl ckgj cka ijr ;k vikpe gkrh g tk fd
feéh d d.kk 1 jxM [Kdj u'V gk &rh g vri oYdv
(Cortex) di Icl cka ijr eyh; Ropk (Epiblema) ;k
Jke/kj (Piliferous layer) ;k jkbtkMfel (Rhizodermis) e
cny tirh gA bl ij ,d ,ddk'h; eyjke 1k; thr gA
bl 1j miRopk (Cuticle) ,0 jUk ugh ik; Tkr gA eyh;
Ropk d uhp Bfodflr oYdV ik;k tkrk gA ey dhb
VUri*pe (Endodermis) L1"V gkrh gA budh AN dif*kdlkvk
e dLifj;e 1éndk, ik;h tkrh gA ifjjH (Pericycle) ,d
Lrjh; rfk enlkdh; ghrh gA

ey e logu 1y vjh; (Radial vascular bundle) gkr
g VFkr tk;ye rRk Tyk,e vyx&vyx f=T;kvk ij
,dlrj @e e (;ofLFkr gkr gA logu iy ck& vifnnk-d

(Exarch) gkr g VFkr ckvktk;ye ifjf/k dh vk rFk
eVktk; ye die dh vkj gir gA ,dciiti=h ey dh eTtk
cMh ,o fodflr gkrh g tcfd f}ehti=h iknik dh ey
eTtk vYifodflr gkrh gA ,dciti=h o f}citi=h iknik
dhey e nljk cMk virj ;g gkrk g fd ,dchti=h ey
e loguiykdh I[;k6 I vikd gkrh g tcfd f}citi=h
iknik dh ey e loguiyk dh B[;k2 1 6 rd gh gkrh
g ifp= 191 v 0 CciA

fp= 191 Ivk b ,dchti=h €M dk vucLFk dkv
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fp= 191 lch t fjchti=h €M dk vugLFk dkv

ru dn vidrfyd 1jpuk

(Internal Structure of Stem)

i1fjp; (Introduction)

ruk ikni dk og Hkx g tk ¢kdj 1 fodflr gkrk g

rrk iFoh d x#Rokd'k.k cy dh vkj of) djrk gA ruk
1.kr;k 10 0 10 f/k;k e fotkfnr gkrk gA bl dh vi/kpe
1j cogdki*kdh; LrtHk jke ik; thr gA ,dciti=h ,0
fyeiti=h iknik d ru vyx&vyx vilrijd 1jpuk n*ikr

gA

| ,derti=h ru dv vilrfjd Bjpuk sk Wjifjdh

(Structure or Anatomy of Monocot Stem)

Jdciti=h ru d vuclLFk dkvV e futufyf[kr Hkx

Li"V fin[kkb nr g&

1-

vilkpe (Epidermis) - ;g ,d Lrjh; ekVk ck& Hikx
gkrk gA ;g enlkdh; dif*kdkvk dk cuk gkrk gA bl
ijr 1j ,d ekvh miRopk (Cuticle) 1k;h €krh gA
vitpe ij txg&txg j/k (Stomata) ik; thr gA
v/k*pe (Hypodermis) - vf/kpe d ulp ,d ekVk]
n<klkdh;] cgLrjh; vA"pe ik;k tirk g] ;g ru dk
n<rk ¢nku djrk gA dN tknik e v/k*pe Li'V ugh
gkrh gA mnkgj.k %1 ,0 BrkojhA

3-

4-

[ 152 ]

Hj.k Ard (Ground tissue) - V/i"pe d ulp okyk

lelr Hix Hj.k Ard dgykrk gA ;g enlkd I cuk

gkrk gA ;g oYdV] vUriRopk (Endodermis), 1fjjHk

,0 eTtk e fotkfnr ugh gkrk gA bldh dif*kdk,

cMh] xkykdkj ,0 wirjdif*kdh; LFky ;& gkrh gA

bl #j.k Ard e loguiy fc[kj g, iM jgr gA

viokn Loz i xg d ru dk e/; Hkx [k[kyk gkrk gA
bl [K[ky Hkx dk eTtk xgk dgr gA

loguiy (Vascular bundle) — ,dchti=h ru d

loguiy 1;& (Conjoint), Hikf"kod (Collateral),

virivkfnnk- d (Endarch) rFik cn (Closed) gkr gA

; loguiy die di rjQ cM rFk ifjf/k dh vkj

@e'kh NKV gkr tkr gA budh B[ ;k die dh vkj de

rik ifjf/k dh vk vikkd gkrh gA cR;d Toguiy d

pkjk vkj n<ilkd dif*kdkvk I cuk ,d iyh; ViPNkn
(Bundle sheath) gkrk gA bl loguiy dh tk;ye

dkf*kdk, vxth d vikj v ;k Y viNfr e 0;ofLFkr

JogrhgAbu loguiyk e vud ckVktk; ye ,0 tk;ye
enlkd dkf*kdk, u'V gkdj y;tkr xfgdk, ;k ty

xfgdk, (Lysogenous cavity or water cavity) Cukrh

gA %01 d ru e ; xfgdk, vuifLFkr gkrh g

ifp=19-2 %A



2-
fp= 192 vk ¢ ,dciti=h ru d vuglLFk dkv
dk vikjf[kr fp=
3-
4.
fp= 19-2 ick t ,dchti=h ru d wvuclLFk dkv
dk dkf*kdh; fp= 5.
0-
7-

fp= 192 ¥l% % ,dciti=h ru dk logu 1y
[153]

I ferti=h ru dh virfid Bjpuk sk kit

(Structure or Anatomy of Dicot Stem)

freiti=h ikni dh vilrfjd Ljpuk sk "Wjifjdh ok

le>u d fy; bl iLrd e ge 1jte[lh (Sunflower =
Helianthus annus) dk mnkgj.k yxA bl ikni d vugLF
dkv e futufyf[kr Hkx L1"V fn[kkb nr gA

1-

vi/kpe (Epidermis) - ;g enlkd dkf*kdkvk dh cub
ckad ,d ijr gA bldh dif*kdk, pivh o vkil e
IVh gb gkrh gA bl vi/kpe ij D;fVu d teko d

dkj.k miRopk curh gA vi/kpe ij db cgdkh; jke
Jloik; tr gA

v/li*pe (Hypodermis) — ;g Vi/kpe d uhp okyk
Hkx gkrk g €k fd 4 1 7 1jrk 1 feydj cuk gkrk
gA ;g LFydk.k mikd 1 cuk gkrk gA budh dif*kdlkvk
e gfjryod ik;k tkrk g rFk bu dkf*kdkvk e
vUrjkdikf*kdh; LFkyk dk vhko gkrk gA

oYdV (Cortex) — ;g Vv/i*pe d uhp cglrjh;

enlkd dikf*kdkvk dk cuk Hkx gA budh dikf*kdkvk
d chp Vrjkdk“kdh; LFky ik; tkr gA bl 1ini d
ru d oYdV e jky xfgdk, (Resincanal)0 "y'e
xfgdk, (Mucilage canals) 1k;h tkrh g & fd xfgdk,
xtrky dkf*kdkvk I <dh jgrh gA

viri'pe (Endodermis) — ;g oYdV d Icl vinj

dh ijr gA ;g <kydkdkj (Barrel shaped), 1Vh gh
dif*kdkvk I feydj curh gA bue d"ifj;u ifé;k
ryulfed nf'V I de gkrh gA bu dkf*kdkvk e LVip
dh ek=k vikd gkrh g] vri bl LVkp VIPNkn (Starch
sheath) Hh dgr gA

ifjjHk (Pericycle) - Bjte[k ru e ifjjik nk cdkj

dh dif*kdkvk 1 feydj curt gA vri ;g fo'kekxh
(Heterogenous) gkri gA logu iyk d Aij ;g

cgLrjh;] violikdkj n<klkd dh cuh gkrh g fEll

Iy xki (Bundle cap) Hh dgr gA

loguiy (Vascular bundle) - bl ru e ¢R;d

loguiy 1;&] Hikf*kd] viriviinnk=d rfk [kyk
(Open) ¢cdkj dk gkrk gA bue TyVviPNkn rRk y ; tkr
xfgdk dk vHkko gkrk gA Boguiyk dk vkdkj rFk
I[;k fuf*pr ugh gkrt g yfdu IH4 Roguiy ,d

oy; e fLRr gkr gA

eTtk (Pith) - ;g {k= enlkd dkf*kalkvk dk cuk gvk
gkrk g rFk ru d die e Qyk gvk gkrk gA budh
dki*kdkvk d e/; virjkdkf*kdh; LFky ik; thr gA



fp= 193 | freiti=h ru dk vuclFk diV & vk VAJf[ir fp= ict dif*kdh; fp=

loguiyk d e/; n<ilkd dif*kdkvk I cun eTek I clgj fudyrh gb eTtk jLe (Medullary rays) 0 ik;h tr

g ifp= 19-3tA
Jdciti=h ,o f}chti=h ruk db vilrfjd Bjpuk e virj
yik.k ;deiti=h ruk frehti=h ruk
1- vifkpe dikf*kdk, Nkvi] jke jfgr dif*kdk, cMi cgdk*kdh; jke mifLFkr
2- viii"pe n<kkd d LFkydk.k mkd dif
3 oYdv violkinr gkrk gA fotkinr gkrk g] enlkdh; gfjr mlkdh;
4-viri"pe VulfLrkr mifLFkr
5 ifjjk VUuifLrkr mifLFkr
6- loguly @ 1;&] Lk od] cn 1;&] Lik"od ;k If}iki"od rFk [ky
Gi) Ni.k tj.k Ard e fc[kj g, ,d sk vikd %jk sk oy;k e 0;ofLFkr
(i) Boguiyk ij n<klkdh; iyh; VIPNkn gkrk gA | yh; VIPNkn dk vikko gkrk gA
(iv)tk; ye okfgdk, “v~ ;k “y” viNfr e 0;ofLFr vjh; jIkvk e 0;ofLFkr
v) Tyk,e enlkd dk vHio fyk, e enlkd mifLFkr
(vi)y ; tkr xfgdk mifLFkr y; tr xfgdk vuifLFr
7- eTtk viotkinr foHkfnr
8- eTtk fdj.k | vuifLFkr mifLFkr
9- f}rh;d of) | vuiflRr mifLFkr

il di vilrfjd 1jpuk
(Internal Structure of Leaf)
i1fjp; (Introduction)

il ikni dk og Hkx g ik Vkid (Leaf primordia)

gkrh gA ,d fodfhr 10k i.k/kj] i.kolr o i.kQyd riu
Hkxk e folkfnr gkrh gA iflk;k dk viurfjd 1jpuk d
Viekkj 1 nk cdkjk e ckVk x;k g 414 i"Bk/Kkjh sk f}i"Bh
(Dorsiventral or bifacial leaves) rFik 12k lef}ikf*od ;k

Hjk ru d 1o Ik 1 ik*o mikx (Leaf appandages) d
21 e fodflr gkrh g rik bld d{k e d{iLFk dfydk
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lei'Bh; i.k (Isobilateral or equifacial leaves)A

1- i"BUMjh ik & bl cdkj di ik e VAj (Adaxial)



,0 1'B (Abaxial) Irg vleku gkrh gA bl 1.k dh vij
Irg I; difdj.kk d Tkeu jgrh g vri vikd gjh gkrh
g tecfd 1'B Irgifupyt brg iy 1; difdj.k de iMu
d dij.k de gjh gkri gA b1 iUk e j/k doy i'B Irg
ij oh gkr gA mnkgj.k frciti= ikniA
2- lef}iki"od i.k & bl cdkj dh ilh dh nkuk
Irg Deku gkri gA ;g i.kru aj mnx i 1 yxh jgrh
gA vri L; dk cdk’k nkuk Brgk ij Beku i 1 ckr
gkrk gA bl ik dh nkuk Brgk ij j/k Beku =i T ik;
thr gA bue Bekukirj ¢dkj dk fkgkfoU; kD ik;k €krk gA
mnkgj.k ,dciti=h 1kniA
bu nkuk cdkj dh iflk;k di vidrfjd Bjpuk e Li"V
virj fnkb nrk gA
I 1"Bk/kjh ;k fieiti=h 1.k db vilrfjd Bjpuk
;b "Kgjhfjdh
(Structure or Anatomy of Dorsiventral or Dicot Leaf)
,d 1"BiMkjh sk freiti=h 1.k d vuglF dkv e
futufyfkr Tjpuk, Li'V in[kb nri g&
1- vflkpe (Epidermis)
() Aijh vilkpe (Upper epidermis) — ;g ,d Lrjh
ck& ijr gkrh g t fd enlkd dkf*kdkvk 1 cuh gkrh
g rfk bl 1j ekvh miRopk (Cuticle) gkrh gA ble
J/kk (Stomata) dk vhkko gkrk gA dN e nftkn Tknik
tl duj (Nerium) 0 cjxn (Ficus) e ;g cgLrjh;
gkrh gA

(i) fupyh vi/kpe (Lower epidermis) — ;g Hh ,d
Lrjh; gkrh g rik entkd dikf*kdkvk di cub gk gA
bldh miRopk (Cuticle) iryh gkrh gA bl ij j/k
ik; thr gA gfjryod doy j/ik dh j{kd ;k }j
dkf*kdkvk e gh 1k; tkr gA ck;d j/k d vinj dh
vij ,d xgk ikb trh g fEl Bj/Ah; XghSubstomatal
cavity) dgr gA bl xgk 1 iflk;k e x 1k dk fofue;
gkrk g rFk 1.k ok"ikRl€u gkrk gA
2- i.ked;klkd (Leaf mesophyll tissue) - 1.k di Aiijh

rRk fupyh vifkpe d ef; fLFkr Belr ¢cdi’k 17y'i

dif*kdk, i.ke/;kkd dgykrh gA i'BKKjh ik dk

i .ket;kUkd nk cdkj d Ardk e fotkinr gkrk g i) [k

Ard rFi i) Lith ArdA

() [k Ard (Palisade tissue) — ;9 Ard vi/kpe d
uhp] [iEHkkdkj dkf*kdkvk dk cuk ,d ;k cglrjh;
Ard gA bl Ard dh di*kdk, vkil e IVh gb
jgrh g rfk bue gfjryod vi/kd ek=k e 1k;k tkrk
g rkrk bud e/; Wrjkdkf*kdh; LFky cgr de ;k
VHko gkrk gA duj (Nerium) rRk cjxn e ;g cgLrjh;
gh gkrk g rRk duj e dfYl ;e viDtyV d rkjuek
fOLVy 1k; thr g flg LQjk JQkoMI (Sphaero
raphides) dgr g tcfd cjxn di iUk e dfY*k;e
dickuv d cu vxj d xPNuek fALVy ik; tkr g
blg fELVKYFk (Cystolith) dgr gA

@ Lith Ard (spongy tissue) - ;g Hkx i.k e [iek
Ard d ubp fLRr gkrk g rik fupyh vikpe rd

fp= 104t i'BKMjh iUk ok vucLFk dkv
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Qyk gkrk gA ;g xkykdkj ;k v.Mkdkj ;k cghkth;

Lituek Qyh gb dk"kdkvk I cuk gkrk gA bu

dif*kdkvk d chp vUrjkdki*kdh; LFky vikd rFk

gfjryod de 1ik;k tkrk gA bUgh vUrjkdki“kdh;

LFkyk I x Bk dk follj.k gkrk gA
(i) Boguiy (Vascular bundle) — f}chti=h .k dk

Toguiy I;&] Lik"od rkk c/k (Closed) ¢dkj d

gkr gA Bcl cMk Roguiy e/;f'kjk e tcfd 1.k

et:klkd e NkV ,0 cM ,dilrj @e e 0;ofLFkr gkr

gA /;ku jlku ;KX; ckr g fd 1.k e loguiy mYV
0;ofLFkr gir g vFRkr tkye Aij di rjQ rfk
fiyk,e uhp dh vkj fLFkr gkrk gA chVktk; ye ge'k

Aijh vikpe dh vkj gkrk gA ¢R;d loguiy enlkd

dif*kdkvk 1 cu ,dLrjh; yh; VIPNkn T fXjk

jark g ifp= 19-4%A
I lef}ikfrod ;k ,dciti=h i.k di vilrfjd

Ijpuk (Internal Structure of Isobilateral Leaf or

Monocot Leaf)

lef}ikf*od iUk dh vilrfjd Bjpuk d v/;;ud
fy; bl iLrd e eDdk (zea mays) dh ilkn dk VugLFk
dkv dk mnkgj .k ydj Li"V dju dk ¢;kI fd;kk x;k gA
eDd dh iUk d vucLFk diV e futu Bjpuk, Li"V fn[kb
nr g&

1- vilkpe (Epidermis) - lef}ikf*od ;k ,dchti=h
iUk dh Aijh o fupyh nkuk vikpe Beku girh g vRkr
nkuk vikpe ,dLrjh; enlkdh; dif*kdkvk dh cuh gkrh
gA bu nkuk 1j D;fVu teko d dkj.k miRopk curh g
LKk gh nkuk vi/kpek 15 /& Beku -1 1 forfjr gkr gA

bl ¢dkj dh iUk dk mHk; j/a iUk (Amphistomatic leaf)
dgr gA

bl ¢dkj di iUk di Aijh vifkpe e dN dif*kdk,
yEch 0 Qyh gb gk g blg cyiQke dkf*kdk, (Bulliform
cells) ;k ekVj dkf*kdk, (Motor cells) dgr gA ; dikf*kdk,
vikerkxkgh gkrh gA ty dh deh ;k "k'd okrkoj.k e ty
di deh d dkj.k ; dkf"kdk, fidMdj Ifiykdkj Qe e
eM tkrh g fEN D oK'tk €tu dh nj fu;f=r gkrh gA ;g
'I'd okrioj.k e bu iflk;k dk vudyu gA

2- 1.k e/;kUkd (Leaf mesophyll tissue) —
Lef}ik*od iflk;k e doy Lith ¢cdkj d Ard ik; thr
gA bue [iek Ard vuifLRr gkr gA bu Lith Ardk dh
dkf*kdk, Bel;khh gkrh gA bu dkf*kdkvk d chp
vUrjkdk“kdh; LFky NKV rFik de gkr gA bue gfjryod
ik;k thrk gA ik e/;kkd d nkuk vij vikpe d ikl dN
Lith Ard gV thr g fEl1 ,d cMi 1j/kh xgk cu tkr
oA i.ke/;kkd dh dkf"kdkvk e T.kgfjr gku d dkj.k ;
cdkk 1y'k.k dk dk; djrh gA

3- Togu 1y (Vascular bundle) — bl cdkj dh
ifl;k dk Boguiy 1;&] leik*od rAk cn gkr gA
thkfd igy o.ku fd;k tkpdk g fd 1.k e ; logu 1y
mYV 0; ofLFkr gkr gA bu iflk;k e Ha frciti=h iknik dh
ifli;k d leku e/;f'%kjk e Icl cMk logu iy rFik
i.ked;kkd e cM o NkV Rogu iy ,dirj @e e 0;ofLFr
jor gA ck;d Bogu iy enlkd dif*kdkvk I cu ,dLrijh;
1yh; VIPNkn | %) jgrk gA e/;f'kjk e fLFkr logu 1y
Aij o ubp nkuk rjQ n<ilkd dkf*kdkvk d v/i*pe |
<dk jgrk g lfp= 19-5¢A

i'BUKjh L0 lefyikfod iflk;k db vkirfid Njpuk e Virj

yik.k i "Bk/kkjh 1.k lef}ikf"od 1.k
1- vifkpe Aijh o fupyh vikpe vletu Aijh o fupyh nkuk vi/kpe Teku
2- JUlk iU V/KjUA (Hypostomatic) gkrh g iUl mik; jUA (Amphistomatic) gkrh g VA

ij fLFkr gkr gA
3- cyiQke dkf*kdk, VUifLFkr gkrh gA
4 ik el;kkd

5 1yh; VIPNkn

viki"pe gkrk gA

VFkr jUk doy ,d gh vilkpe ifupyhh

[iEtk o Lith Ardk e folkinr gkrk gA
;g enlkdh; gkrk gA Bogu iy d nkuk
vij #Aij o utpk Lrkydik Ard ok

JUK nkuk Brgk 1j Reku i 1 forfjr gkr gA

Aijh vilkpe e mifLFkr gkrh gA

;g doy Lith Ardk I cuk gkrk gA

;g Ho enlkdh; gkrk gA yfdu logu iy
d niuk vij ¥Aij o utpt n<ilikd dt
v/ki"pe gkrk gA
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fp= 195 i lef}ik'od iUk dk vuglFk dkv

f}cici=h €M e f}rh;d of)
(Secondary Growth in Dicot Root)

f}ri;d of) doy f}citi=h €Mk e gh gkrt g
,dechti=h t™k e ;g of) ugh gkrh gA f}chi=h iknik
dh tM e , /i (Cambium) ,0 dkx, /i (Phellogen) f}ri;d
folkT;kkd cdkj di gkrh gA vri €M e f}ri;d of)
ckjedk gku 1j Noguh /& curh g ,0 bldh If@;rk
dix,/kk 1 10 ckjEk gkrh gA

1- Toguh ,/k db mRifUk ,0 Bf@;rk (Origin
and activity of vascular cambium) — €M e logu 1y
vjh; rFk ckad vifnnk-d gkr g ,0 ,d f}citi=h t™
e budh I[;k2 1 6 rd gkrh gA logu iy e tk;ye
,0 Tyk,e vyx&vyx f=T;k 1j ,dilrj @e e 0;ofLFkr
gkr gAfiyk,ed 1kt enlkdk dh 1f@;rk ,0 @ ;K" ky rk
d dkj.k Tyk,e d vinj dh vkj ,/kk db piVvh ifé;k cu
thrh g] BkFk g ifjjHk dkf*kdkvk din 1@ ; rk 0 folkktu
d dkj.k , /A dh NKVh&NKVh 1€ ;k cuuk wkjH gk tkirh gA
Qylo:i fyk,e d vinj dh vkj rFk tk;ye d ckgj dh
vkj Mk dh 1fé;k cu tkrh gA bu /i 1f€;k e fujlr]
viur follktu d dkj.k ,d ygjnkj (wavy) loguh , ek
curh gA

bl ¢cdij dh ,/k 1@; rk e flurk n®ikrh gA ¢kjfttkd
VOLFk e fiyk,e d utp dh ,/ vikd 11@; gkrh g
feld Qylo:zi /M dk ,d xkykdkj %jk cu tkrk gA
Lk dh 1f@; rk o0 f@;kyrk d dkj.k ,/k d vinj db
vij f}rh;d &;ye rfk clgj dh vij f}r;d fyk,e cu
thrk g blg f}ri;d Ard H dgr gA bu f}ri;d Ardk
e fujlrj of) d dkj.k Toguh {= d ckgj d Ardk e

fujirj ncko iMrk g feld dkj.k ckgj d Ard tl
clFkfed fyk,e] viri"pe oYdV vkfn VWV tkr g rHk ,d
Nky (Bark) e cny tkr gA

o dh jite chjfftkdk, enlkd dikf*kdkvk d vih;
leg cukrh gA ; vjh; leg f}ri;d tk;ye ,o fyk,e
e fdj.lk d -1 e fLFkr gkrh g blg f}ri;d jf"e fdj.k
dgr gA

2- dkxtu dh mriflk ,0 Bf@;rk (Origin and
activity of Phellogen) — ifjjH dkf*kdkvk di Bfd;rk ,0
fotkktu d dkj.k dkxtu dk fuek.k gkrk gA dixtu
dkf*kdk e 1fjur foHktu (Periclinal division) d dkj.k
ckgj dh vkj dkx (Phellem) rFkk wvinj dh vkj dkxLrj
(Phelloderm) curk gA vix tkdj dkx e dkf*kdkvk e
fujlrj viur o ifjur folktu d dkj.k dkd (Cork) dk
fuek.k gkrk gA BkFk gh QykMe dh dkf*kdk, foHkftr
gkdj f}ri;d oYdV (Secondary cortex) cukri gA dkx
(Phellem) dkx, /ik (Phellogen) rFk dkxLrj (Phelloderm),
riuk dk feydj ifjRop (Periderm) dgr g lfp= 19-6%A
f}ri;d of) d dkj.k €M dh ekVkb e of) gkrh gA

fycici=h ru e f}rh;d of)

(Secondary Growth in Dicot Stem)
fyehti=n di'Bh; rFk cgo'vh; iknik d ruk e
f}ri;d of) ,d Bkell; y{k.k gA ;g of) ,/kk(Cambium)
,0 dkx,/kk (Cork cambium) di Bf@; rk d dkj.k gkrh
gAbll ru dhekVkb c<rh g bl f}rh;d of) dgr gA
;g f}rh;d of) ¢R;d __r e thoui;r gkrh jgrh gA
iknik e f}rh;d of) Mkek);r;k f}ehti=h iknik
,0 ftEukLie e gh 1kb thrh g 1jUr viokn Lozi dN
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fp= 196 Iv4 dck] 4BY] Ink b f}citi=h €M e f}rh;d of) dh foffklu ckoLFk,

,dchti=h tknik €1 MIhuk (Dracaena), ;Ddk (Yucca),
,YK; (Aloe) 0 VX0 (Agave) e f}ri;d of) kb tkrh
gA

fyehti=h ru e f}rh;d of) bld futufyfkr nk
Hkxk e gkrh g&

- ru d jH {k= e f}ri;d of) (Secondary
growth in stelar region of stem) — Jtk {k= e f}rh;d of)
e dh 1@ rk d dkj.k gkrh gA ;g /K nk cdkj dh
gkrh g (i) logu 1y e tk;ye ,0 fiyk,e d chp ikb thu
okyh ,/k vUrtiyh; ,/k (Intra fascicular cambium) rF
nk logu 1yk d cip cuu okyh ,/lk virjiyh; ,/k (Inter
fascicular cambium) dgykrh gA ; nkuk ,/K, vkil e
tMdj ,d REi.k /& dk oy; cukrh gA Roguh ,/k
rd:ih ckjftkd ,o jf*e ckjfttkd uked nk dkf*kdkvk 1
feydj cuh gkrh gA

logu iyk e ckFifed tk;ye ,o ciFfed Tyk,e d
ifjoDo gu d i"pkr f}ri;d loguh Ardk dk fuek.k
gkrk gA f}ri;d of) d ckjttk e ,/kk dh cR;d rdzin
ckjftkdk e afjur foiktu 1 ,d viny dh vij tk;ye
ckyfetkdk rrk ckgy dh vkj Tyk,e ckjftfkdk curh gA
bul vix @e’li f}rhi;d t;ye ,o f}ri;d Tyk,e curk
g Ufp= 19-7%A BkFk oh ,/k dh fdj.k ckjfEtkdk, winj o
ckgj nkuk vkj enlkd dkf*kdk, cukrt g blg f}rh;d
eTtk fdj.k dgr gA Logun , /i ifjur folktu d BKF& BiF
vud viur o fr;d folkk€u (Obligue division) Hh gkr g
fell ru dh ifjf/k; of) gkrh gA

ru dhf}ri;d of) d le; ,/ikdh If@;rk  rvk
ij fulkg djrh gA clir _r e ,/k dn 1f@; rk viikd
tefd xi'e _r ;kir>Md le; H@;rk de gkrh gA
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2- ru d jtk d ckgjh {k= e of) (Secondary
growth in extra stelar region of stem) — ru d jH d ckgjh
{k="e f}rh;d of) dkx ,/kk (Cork cambium) ;k dkxtu
(Phellogen) di 1@ ; rk Hjk gkrh gA bl /K dk fuek.k
viri*pe ;koYdV ;k ifjjH dh dkf"kdkvk Fjk gkrk gA
bu dkf*kdkvk dk 3 ri; d folkT ;Klkd Hio dgr gA viskdk'k

tknik e dkx ,/k oYdV Fjk curk gA

dkx ,/kk e ifjur folkktu 1 ckgj dh vkj dkx ;k
Qye (Phellem) rfk vUnj dh vkj dkx Lrj (Phelloderm)
curk gA dkx dif*kdkvk e fujirj fotkku I dkd (Cork)
rRk dix Lrj difkdkvk | f}rh;d oYdV curk gA dikx]
dkx] dixtu rAk dix Lrj riuk feydj ifjRop (Periderm)
cukr gA

3- Nky (Bark) — loguh ,/kk d ckgj fLFkr BHkh er
Ard Nty dgyir gA ble ciffed Tyk,e] f}ri;d
Tyk,e] oYdV ,o ifjrod Iftefyr gA

4- okrj/k (Lenticels) — dkx ,/k }jk ifjlod e
x Ik d fofue; d fy; mtkj g, I{e fNa& gkr g blg okrjek
dgr gA okrj/k Rkekl; r;k j/ik (Stomata) d uhp cur gA
vikpe d u'V gku 1j j/k o u'V gk tkr g QyLo =i bud
uhp okrj/k cu tkr gA bu okrj/ik d LFkku ij dkx ek
I tMh gb <hyh enlkd dikf*kdk, ghrt g blg ijd dif*kdlk,
(Complementary cells) dgr gA bu 1jd dkf*kdkvk d
et; Wrjdk*kdh; LFky gkr g feul x Bk dk fofue;
gkrk g ifp= 19-T4A

ru dn vixr 1jpuk,

(Anomalous Structures of Stems)

ru dh Lkekl; cFkfed ,o0 f}rh;d Bjpuk dk ve; ;u
ge 1gy oh dj pd g rFk geu ;g n[k fd vi/kdk
fychi=h ruk e logu iy ,d oy; d :1i e 0;ofLFkr
gkr g tefd ,derti=h ruk e ; Hj.k Ard e fc[kj iM
Jgr gA f}ehti=h ruk e Virjiyh; rfk virjkiyhn; ek
feydj ,d Irroy; cukr gA bl ,/k d oy; I Dkekl;
f}ri;d of) d le; ckgj dh vikj f}ri;d fyk,e ,o0
vinj dh vkj f}rh;d fyk,e curkgA ,/kdh bl 1 rk
d dkj.k f}rh;d Tyk,e ,o f}ri;d t;ye dk ,d 1.k
flfy.Mj curk g yfdu dN ,dciiti=h ,o f}citi=h
ruk e dN , It Ijpuk, ikb tkrh g & bu Bkell;
Ljpukvk 1 Hlu gkrt gA bu fiklu 1jpukvk dk v Lkell;
;kvIxXr Bjpuk, (Abnormal or anomalous structures)

dgr gA db iknik ; vIxr Ljpuk, vkjEsk 1 gh mifLRr

gkrh g] €1 eTtk e Rogu iy] oYdV e logu 1y]
th;ye e okfgdkvk di vuiflFfr vikfnA blg ciFfed
vIxr Ljpuk, dgr gA bld foijir dN iknik e vIxr
Ijpuk, ruk e vlkell; f}rh;d of) d dkj.k mRilu gkrh
g th Virjk virfjDr (Intra and extra) tk;yeh Tyk, €]
virfjDr /i ifé;k dk fuek.k vifnA ; Belr Bjpuk,
f}rn;d vIxr 1jpuk, (Secondary anomalous structures)
dgykrh gA
MIuk ru e f}rh;d of)
(Secondary Growth in Dracaena Stem)

lkell; r;k ,dchti=h tknik d ruk e f}rh;d of)
ugh gkrt gA bu ruk e Togu 1y cln (Closed) gkr g
VFkr Iogu iyk e ,/lk vulfLFr gkrh g yfdu viokn
Lo- 1 MIhuk (Dracaena) e vIXr f}ri;d of) gkrh gA
bld vfrfjDr ;Ddk (Yucca), ,Yyk; (Aloe) ,0 VX0
(Agave) tki , I mnkgj.k g & ,dciti=h gir g, Hh bue
vixr f}rh;d of) n'kr gA bl ilLrd e ge doy
MIhuk ru db vIxr f}ri;d of) ;k Ijpuk dk gh o.ku
djxA

MIhuk d ru d vugLF dkV e futufyf[kr 1jpuk,
fn[kb nrh g&

ifjRod (Periderm) - ;g dkd] dkx, /k (Phellogen
or cork cambium) rFk f}ri;d oydV 1 fufer {=
dkd dh dif*kdk, ck;b er] vk;rkdkj ,o0 Icjiu ; Dr
gkrh gA bl {k= e dN okrj/k Ht fLFkr gkr gA dkx , &k
,d sk nkLryh; exVvh gkrh g rFik bEdh dif*kdk, 1ryh
ik ;0r ,o0 Ifnfkr gkrh gA

oYdV (Cortex) - ;g ru dk viotkinr ,0 enlkdh;
{k= gkrk g bl dh dki*kdk, LVkp ;Dr gkr gA bu dikf*kdkvk
d cip wrjdkf*kdh; LFky mifLFr gkr gA

foHkT ;klkd {k= (Meristematic region) — ;g {k=
oYdV d uhp fLRr gkrk g rik bldh dkf"kdk, vk; rkdkj
o Intf%r gkrh gA ; dkf*kdk, vud 1fDr;k e fLFkr
gkrh gA

logu r= (Vascular system) — folkT;klkd {i= d
utp Hj.k Ard gkrk gA bl {= e vud logu iy
viu;fer rjid 1 fc[kj iM jgr gA bue ckFifed logu
iy dizh; Hkx d ikl fLRr gkr gA ; leikf*od
(Collateral) ,0 cln (Closed) ¢dkj d gkr g tcfd f}rh;d
fogu 1y ifjf/k ;k ckgj dh vkj gkr gA ; wkdij e
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fp= 197 & f}chti=h ru e f}ri;d of) dh foftklu ckolFkk, vk 1 in%A
;b g d ckgjh {k= e f}rh;d of) ijk okrj/k dk dkf*kdh; fp=

Ciffled Bogu iyk I NKV gir gA cR;d logu iy  tk;ye e okfgfudk, ,0 tk;ye enlkd tcfd f}ri;d
I dlz (Concentric) ,0 Tyk,e dledh (Amphivasal) gkr ~ fyk,e e pkyuh ufydk rRo ik; tkr gA
gA bue tk;ye Ard fyk,e dk %j jgrk gA f}rh;d
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MItuk ru ch f}rh;d of) di ge[k fo'kkrk ;9 g fd ,abojired ru db vixr Bjpuk,

(Anomalous Structures of Achyranthes Stem)
,dkbjUFl ru d vucLFR diV e futufyf[kr 1jpuk,
Li"V fn[kb nr g&

,JcHary dh vk ;ye L0 Tyk,e nkuk Ardk dk ,0 ckgj
dh wkj enlkd dif*kdkvik dlk fuek.k djrk g t fd f}citi=h
ruk di f}rh;d of) 1 feydy fu g ifp= 19-8tA

fp= 198 vk & MIhut ru d wvuclFk dkv dk wvkjf[kr fp=

fp= 198 lch ¢ MIhut ru d vuglFk div dk dkf*kdh; fp=
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vi/kpe (Epidermis) - ;g Bcl ckgjh 1jr gkrh gA
bldh D;fvdy ;Dr rFk bu ij cgdkf*kdh; jke gkr gA

oYdV (Cortex) — oYdV {i= LFkydk.k Ard] gfjr
Ard ,0 enlkd e folkinr gkrk gA Lrkydk.k Ard Ukxk
(Ridges) d ulp pEik (Patches) d i e xr {k= vflkpe
d uhp gfjr Ard (Collenchyma) ik;k Ekrk gA

viri'pe (Endodermis) - ;g oYdV dh Icl vilre
ijr grt gA bldh dN dkf"kdkvk e dLifj;u ifédk,
iko tkrh gA f}rh;d of) d ckn ;g 1jr VV thrh gA

ifjjhk (Pericycle) - ;g ijr logu Ardk d Bid
ckgj fLFkr gkrt gA bl dh dkf*kdk, n<kkd legk d :i
e kb tkrh gA

logu Ard (Vascular tissue system) - blle ¢R;d
logu iy] 1;Dr] Leikf"od] [kyk rFk vUrtvkfnnk-d

gkrk gA Bogu Ard r=e f}ri;d of) d dkj.k /A d

Aij db vij 3rh;d Tyk,e rik ifjik dh vij ciFfed

Tyk,e tcfd ,/ik d Bid uhp f}ri;d tk;ye rfk die

dh vkj ckFkfed tk;ye fLFkr gkrk gA ,/Ak ,d oy; d

2i e ikb thrh gA tk;ye dif'kdkvk d e/; vrfo'v

Tyk,e (Included phloem) ;k vlrjtk;yeh fyk,e

(Interxylary phloem) ik;k tkrk gA
eTtk (Pith) — ru d dlzh; Hikx e Li"V] enlkdh

eTtk ikb &krh gA eTtk d chpkchp nk eTtk logu 1y

ik; thr gA bu eTtk iyk d cififed tk;ye Ard ,d

nlj d lkeu gir gA

vixr Ljpuk d fo'k'k yik.k

(Important Characters of Anomalous Structures)
,dbjUFkl ru e vIxr Bjpuk d ce[k y{k.k

futufyf[kr gkr g&

1- f}ri;d t;ye dif*kdkvk d cip iryh fikil;Dr
fyk,e Ard] Li'V plik (Distinct patches) d :i e
mifLFkr gkrk gA bl vrfo'V {yk,e (Included
phloem) ;k vrjtk; yeh fyk,e (Interxylary phloem)
dgr gA

2-  ,dkbjUrkl ru dheTtke nk logu 1y 1k; thr g
ftlg eTtk logu 1y dgk tkrk gA ;g Hb ru dh
vIxr of) dk n'krk gA Bekl; f}ri;d of) e
eTtk e logu 1y ugh ik; € kr g lfp= 19-9%A

fudViEkl ru dh vixr Bjpuk,
(Anomalous Structures of Nyctanthes Stem)

fudVFE ru d vucLFk dkV e futufyflkr Bjpuk,

V o1 1 in[kb nri g&

vi/kpe (Epidermis) — ;g Icl clkgjh ijr gkrh g
th fd <kydkdkj dikf*kdkvk dh cuh gkrh g rFk ,d 1f0r
e 0;ofLFkr gkri gA bl 1j exVh D;fVdy dk vikoj.k ,0
cgdkf*kdh; jke gkr gA

oYdV (Cortex) - ;g {k= pkj&ikp 1jrk e 0;ofLFkr
gkrk g rikk Lrkydk.k ,0 enlkd e Li"Vr;k fotkfnr gkrk
gA LFkydk.k cigj dh vij tcfd enlkd vinj di vkj
fLFkr gkrk gA oYdV {k= d pkjk mHkjk oky {k=k e pkj
cfrykekufir (Inversaly oriented) logu iy 1k; tkr gA
cR;d logu iy B;Dr] leikf"od] [kyk rHk cka
vifnnk=d gkrk g blg oYdVh; logu iy (Cortical
vascular bundle) dgk tkrk gA

vUri*pe (Endodermis)—oYdV {k= d Bid uhp ;g
ijr fLFkr gkri gA ;g enlkd dif*kdkvk di cuh ,d oy;
d -i1egkrhig bldh dN dif*kdkvk e dLifj;u 1fédk,
ikb thrh gA

logu Ard r= (Vascular tissue system) — ;g
r=f}rh;d of) ¢nf'%r djrk gA ble ,/k ,d oy; d
zi e ugdj pridi.k; gkrh gA L1'V f}ri;d of) d
dkj.k Mk d Aij f3rizd Tyk,e rik ifjik di vkj
ClFkfed Tyk,e ik;k tkrk gA ,/&k d Bid uhp f}ri;d
th;ye ,0 diz Hkx dh vkj ciFkfed tk;ye k;k thrk
gA logu iy I;Dr] Leiki*od] [kyk ,0 vlrivifnnk-d
cdkj dk gkrk gA

eTtk (Pith)— ru d dizh; Hkx e Li"V] enlkdh
eTtk mifLFr gkrh gA

fudViFkd ru db vixr Bjpuk dk fo"k'%
y{k.k (Important Character of Anomalous Structure
of Nyctanthes)

ru dh vilrfyd Bjpuk e pkjk mHkjk d vinj oydv
{i= e pkj cfrykekufir (Inversaly oriented) oYdVh; Togu
Iy (Cortical vascular bundle) 1k; tkr gA ;g ru db
Rell; Bjpukugh g vri ,dibjUFk vl r of) (Anomalous
growth) n"kkrk ifp= 19-10%A
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fp= 199 ict t ,cbjlFid ru d vuglFt dkv dk dif'kdh; fp=
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fp= 19-10 Wvh & fudVUFKE ru d vuclFk dkv dk vkjf[kr fp=

fp= 1910 Ych ¢ fudViFI ru d vuclFk dkv ok dikf*kdh; fp=
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fp= 1911 ¥ fexutfu;f ru dk vuglFk dkv
v vkjf[kr fp= lct dkfkdh; fp=
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fexukfus;k ru dh vIxr Bjpuk,
(Anomalous Structures of Bignonia Stem)
fexukfu sk ru d vuclLFk dkV e futufyflkr
V o1 1 fin[kb nri g&
vilkpe (Epidermis) — ;g <kydkdkj dkf*kdkvk dh
cuh Bcl cigjh 1jr gkrt gA bl 1j D;fvdy dk ,d ekVk
vkoj .k k;k Ekrk gA
oYdV (Cortex) — ;g enlkd dikf*kdkvk dk cuk nk
;k riu 1fDrsk dk {k= gA bu dkf*kdkvk d chp
virjdif*kdh; LFky 1k; thr gA
viri*pe (Endodermis) - ;g enlkd dkf*kdkvk dh
d ijr g budh dkf*kdkvk e dLifj;u ifédkvk d
LFkku 1 LVkp ik;k tkrk gA
ifjjik (Pericycle) - ;9 {k= n<klkd ;Dr] plik
(Patches)d -1 e ik;k thrk gA ; n<klkd leg vyx&vyx
keki (Size)d gkr g rFk vrr oy; d -1 e fLRr gir
gA

1jpuk,

logu Ard r= (Vascular tissue system) — ru dh
f}ri;d of) d le; Mell; /i d vilkekl; 0;00k) ,0
f@;kkyrk d dkj.k A d pkj Li'V [Kpk (Wedges)
fn[kb nr gA bu [kpk 1j dN txg Tyk,e ckgj dh vkj
Tyk,e vikd curk g rik dN txgk 1j deA tgk 1j
Tyk,e vikd curk g ml LFku 1j ,/k vinj dh vij /Kl
thrh gA bl ¢dkj ,/k dh pkj Li"V Hek, (Arch) fn[kb
nri gA Tyk,e dvdk dh mifLFkfr d dkj.k pkj LFkuk ij
th;ye di xre; gk thrk gA , /A d Bid Aij f}rh;d
Tyk,e ,d oy; cukrk gA BkFk gh pkj f=;d {k=k (Four
diagonal regions) 1j ;g f}ri;d €k;ye 1j ncko Mkyrk
g fell vxth d v{ij “u” viNfr di 1jpuk curh gA
;g ViNfr ,d nlj d Ikeu gkrh gA bu Ty, e [kpk d
dkj .k pkj LRkuk 1j f}rh;d t%;ye ckgj dh vij ciFfed
th;ye gkrk gA Togu iy 1;Dr] Heiki*od] [kyk rFk
virivifnnk=d c¢dkj dk gkrk gA

eTtk (Pith)— ru d dlzh; Hkx e ILi"V] enlkdh
eTtk kb thrh gA

fexutfu;f ru dh vixr Bjpuk dk fok'k
y{k.k (Important Character of Anomalous Structure
of Bignonia Stem)

f}ri;d of) d Ne; ikni ruk e ,/k Bkell; 0; o0k
,0 @k khyrk d dkj.k Beku -1 1 f}rh;d Jyk,e ,0

f}ri;d tk;ye curk g] QyLozi ,d leku Roguh
flfy.Mj curk g yfdu fexukfusk e Bek); ,/k d
v ilekl; 0500k ,0 f@;kkyrk d dkj.k pkj [¥pk ;Dr
Toguh flfy.Mj curk g vFRkr pkj LRkuk 1] ,/k d ckgj
dh vkj vilkd ek=k e fiyk,e d fuek.k gkrk g] bld
foijhr Harj dh vkj de ek=k e f}r d tk;ye dk
fuek.k gkrk g bld ifj.kkeLo:- 1 p f}ri;d yk,e dh
Xgjh [¥p (Deep wedges) cu tkri g tk fd f}rh;d
th;ye e xgjkb rd /Klh gkr th Mk dh, Ih v IkekU;
f@;kkyrk ru dh Dkell; f}rh;d of) e ugh n[kh Ekrh
g vri ;g vIxr f}ri;d of) dkmnkgj.k g ifp= 19-11%A

egRoi .k fcln

1- €M 1kni dk og Hkx g tk eykdj I fodflr gkrk
g rfkk 1; d ¢cdi’k d foijhr x#Rokd'k.k cy dh
rjQ tefu e of) djrk gA

2- ey dh Icl cka ijr feéh d d.kk 1 jxM [kdj
u'v gk tkrh g rfik oYdV dh ck& ijr vi/kpe db
rjg dk; djrh g fel eyh; Ropk (Epiblema) dgr
gA

3- ey ij ,ddif*kdh; ey jke ik; tr gA

4- ey dk logu i1y vjh; gkr g rik th;ye cka
vifnnk=d gkr gA

5 ,dciti=h ey e logu 1yk dh I[;k6 1 viikd
tefd f}ehti=h iknik e Togu 1yk dh B[;k2 1
6 rd gh gkrh gA

6- ,dciti=hru d logu iy Kj.k Ard e fc[kj g,
gkr gA

7- ,dciti=h ru d logu iy 1;Dr] leik"od] cln
rFk virivifnnk- d gkr gA

8- ,dciti=h ru d ¢f;d logu 1y d pkjk vkj
n<ilkd dki*kdkvk 1 cuk ,d iyh; vIPNkn gkrk gA
bl iy e tk;ye dif'kdk, v’ ;k v’ d viNfr e
0; ofLFkr gkrrh gA

9-  bu logu 1yk e ckVktk;ye d ulp y; thr ;k ty
xfgdk, kb tkrh gA

10- f}citi=hrue logu iy ,d oy; d zi e dlz
e 0;ofLFkr jgr gA

11- f}chti=h ru dk Togu 1y 1;Dr] Reiki*od] [kyk
0 virivkfnnk=d gkrk gA
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12-

13-

14-

15-

16-

17-

18-

19-

20-

21-

22-

23-

24-

25-

26-

21-

iU ikni ok og Hkx g t .k vk] d (Leaf primordia)
Hjkru dio Ik b ko mikx d -1 e fodflr
gkrh g feld dfk e d{iLFk dfydk mifLFkr gkrh gA
JieviLien iknik e iflk;k nk cdkj db gkrh 9 &
,denti=h tknik e Tef}iki*od ,o f}eiti=h iknik
e 1"Bi/kkjh 1.kA

1'Bi/kjh iU e doy fupyh vikpe ij j/k(Stomata)
ik; thr g tefd lef}ik'od iUk di Aijh o
fupyh nkuk vi/kpek 1j j/k Betu =i 1 forfjr jgr
gA

"Bk ik ok i.ke/;kkd [k o Lith Ardk e
fotkfinr jork g tcfd lef}iki*od ilki e ;g doy
Lith Ard dk cuk gkrk gA Lith Ard dk cuk gkrk
gA

i.ke logu 1y I;Dr] leikf*od rfi c/k ¢cdkj d
gkr gA

i.ke logu iy mYV gkr g vFkr tk;ye Aij db
Vkj rRk Tyk,e uhp dh vk fLFkr gkrk gA

t e f}ri;d of) doy f}ehti=h iknik dh €Mk
e gh gkrh gA

fyciti=h iknik di € e ,/kk ,0 dkx,/k
(Phellogen), f}ri;d folkT;kkd ¢dkj dh gkrh gA
vri t™ e f}rh;d of) ckjEdk gku iy Boguh ,/k
curf gA

tk e /K dh 113;
gA

tvk e dkx,/lk (Phellogen) dh
ifjlod (Periderm) curh gA
f}citi=h ru e f}ri;d of) bld jh
ckgjh {k=k e gkrh gA

JHk {i= e f}rh;d of) /M dh If@;rk d dkj.k gkrt
g fell f}ri;d yk,e o tk;ye cur gA

ru d clkgjh {k= e f}rh;d of) dikx,/k dh 1@; rk
d dkj.k gkr gA

loguh , /i d ckgj dh vkj fLFkr B4 er Ard Nky
dgyir gA

dix, /kk Jjk ifjRod (Periderm) e x Bk d fofue;
d fy; mij g, 1{e fN& gkr g blg okrj/k dgr gA
MIhuk ,dciEi=h ruk gkr g, Ho ble f}ri;d of)
ikb tkrh gA ble nk ¢cdkj d Bogu iy ik; tir g

rk d dkj.k f}ri;d of) gkrh
1d;rk d dkj.k

0 ji d

28-

29-

30-

(i) ckFkfed Rogu 1y rFk (i) f}rh;d Togu iyA
,dkbjURl ru d tk;ye e virfo'V ;k virjtk; yet
fyk,e ,o0 eTtke nk eTtk 1yk dk ik;k thuk bl dh
vIxr of) dk n"krk gA

fudViFkl d ru d oYdV e pkj cfrykekufir
(Inversaly oriented) oYdV 1y ik; tkr g tk bl dh
vIxr f}rh;d of) dk nkr gA

fexukfu sk e Bkell; ,/k dh v lkek); f@;k"hyrk d
dkj.k vIxr Ljpuk curh gA

VH; KBk ¢'u

oLrfu'B ¢"u

1-

ikni dk og Hkx tk eykdj 1 fodflr gkrk g
dgykrk g&

Vi ey Ich  ruk

1 E) ik mijka IHh

2&6 rd logu iyk dn I ;k gkrh g&

Vi, dciti=h €M elch f}eiti=h tM e

it ,dciti=h ru e int f}citi=hrue

Hj.k Ard e fc[kj g, Jogu iy ik; tkr g&
Vi ,dciti=h ru e ict ,dciti=hey e

iy fehti=h ey e Int f}citi=hey e
eTtk e nk eTtk 1yk dh mifLFkfr dk mnkgj.k g&
ivh MThuk ich , dkbjUrl

% fudVird Int - fexukfu 3k

1;Dr] Lef}iki"od] [kyk o virivifnnk=d logu
1y ik;k thrk g&

Vi ,dchti=h ru e

ich f}chti=hrue

iy Def}ik'od il e

ink f}chti=hey e

viry%UkjiRed i'u

1-
2.
3-

5-
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ey e fdl c¢cdkj d ey jke gkr g\
ey e logu 1y fdl c¢dkj d gkr g\
Jdciti=h ey e logu 1yk dh I[;k
o\

,dehti=h o f}citi=h
crib;A

;denti=h ru d logu 1y dh fo'kkrk fyf[k;A

fdruh gkrh

ru e dkb nk e[; virj



y2klkjiRed i"u

1-

,dehti=h o f}erti=h ru dh vilrfjd Bjpuk e
virj crib;A

"Bkt o Bef}ik*od iUk di vilrfjd Ijpuk e
virj crib;A

lef}iki*od il dh viirfjd 1jpuk dk ukekfdr
fp= cukb;A

fychti=h €M e f}ri;d of) dk ukekidr fp=
Cukb; A

MIhuk e vExr Bjpuk d y{k.k fyf[k;A
,derei=h il d vuglFk dkv dk ukeifdr fp=
Cukb; A

fexukfu sk ru d vucLFk dikv dk dkf*kdh; ukekfdr
fp= cukb;A

8-
0-

i d logu iy ij Hr Ik fyf[k;A
frciti=h ru e fdl ¢dij dk Togu iy ik;k Eirk
gh bl dk ukekfdr fp= cukb;A

10- ifjlod D;k g\ bld ce[k %vek d di; fyf[k;A
fucl/khed i'u

1-
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fychti=h ru e f}rh;d of) fdl cdkj gkrh g\
foLrr 0;k[ ;k dift; A vko® ;d ukekidr fp= cukb;A

1'Bikgh 1.k dh vidrfyd Bjpuk dk o.ku dift;A
vio®;d ukekfdr fp= cukb;A

fudVUFKI ru e vIxr of) dk Ifp=o.ku dift;A
,dkbjUrkl ru e vIIxr of) dk Ifp=o.ku dift;A
futufyfkr 1j H{kir fVIi.h fyf[k; &

vk Boguh ,/k Yick 1fjRop

mUkjekyki 1 vk 2 ich 3 vk 4 ick 5 ic



bdkb & Xill

v/ik: & 20

vi'kf/k; eglo d e[;

tknik dk Bkell; fooj.k

(General Account of Main Medicinally Important Plants)

euo di mRiflk d NkFk gh ekuo Hjk iknik dk
mi ;kx foftklu ¢dkj dh chekfj;k d mipkj e fd;k Ekrk
JokgA _Xon e mknik dk vikf/k d zi e mi;kx dko.ku
feyrk gA pjd&lfgrk rik 1J3r Rfgrk felg fpfdrik
txr dk tud ekuk tkrk g] e yxHx 700 vK'kf/k; Tknik
dk o.ku feyrk gA

VKkE/k; tknik dk egRo mue ik; thu oky fofklu
cdkj d jklk;fud inkFk d dkj.k gkrk gA ; nkFk
,YAykoMI (Alkaloids), Xykbdk koM (Glycosides), Vfuu
(Tanin), Jftu (Resins) ok'1"ly ry (Volatile oils), "y"ek
(Mucilage), Xkn (Gums) vkfn gkr gA blg tkni viu
foflu Hikxk €1 Qy] cit] Nky] €M] ilkh vikin e Ixfgr
djr gA vikdk'k viki/k; Tknt txyh ;kol; (wild) gkr
gA dN iknik dk %jK cxipk sk [krk e vK'k/k; mi;kx
d fy; mxk;k H tkrk gA lelLr ;ukuh ,0 vk;ofnd
Vikfeksk iknik 1 gh ¢kir gkrh gA

bl v/;k; e ge dN egRoi.k vk'kf/k; 1kn
mull ¢kir gku okyh wk'kf/k;k dk o.ku djxA
1- JimfYQ k Hi1UVibut (Rauwolfia serpentina)
oxhNr fLFkr

ik rfk

mifotkkx & wvkorchth (Angiospermae)
0X & f}citi=h (Dicotyledonae)
mi 0X & XekiVyh (Gamopetalae)
J.kn & clbdkiyVh (Bicarpellatae)
X.k & tfl*kfu,Yl (Gentianales)
dy & ,1klkbullh (Apocynaceae)

0k & JkmfYQ;k (Rauwolfia)
thfr & HilVkbuk (Serpentina)
Blek); uke & BixU/ik

;0 1kni Hkjr e m".kdfvel/in; fgeky; {k=] nkftfyx]
ithc] flfDde d rjkb {k=] vklke] 1f"peh KVk d 1Bkjk
rrk v.Meku d B.M {k=k e cgrk;r I feyrk gA bld
virfjdr vitdy mlkj ¢n'] egkjk'V] tte ,o0 d'elj]
fcokj] djy] e/; ¢n'k ,0 xtjkr e bl dh [krh Hh dh &k
Jgh gA

JmfYQ;k dk 1kni1 cgo'lh; >kMh (Perennial shrub)
gkrk gA bldh yEckb 15 1 45 Ieh gkrh gA bl ikni dh
diiny €Mk B vk%/k; ckir dh thrh gA ble yxHkx 80
cdij d ,ydykbMI 1k; tr g] ftle vtiefyu
(Ajamaline), vtkefyfuu (Ajamalinine), BilVkbu
(Serpentine), B1UVkbfuu (Serpentinine), jljfifuu
(Reserpinine), Jljfiu (Reserpine), jkmfYQfuu
(Rauwolfinine), M1 jfifMu (Deserpidine) vkfn e[ ; gA

VK'kE/k; mi kX (Medicinal Use)
JmfYQ;k d e[ ; vk'kf/k; mi;kx futufyf[kr g &

(i) ekufld jkxk ,0 mPp japki dk de dju d fy;
WVR;Ur mi;kxh gA

(i) bl tkxyiu dhnok Hh dgr g D;kfd bR dk mi;kx
rio tkxyiu dk de dju e fd;k tkrk gA

(i) eyfj;k Tin'] viuak ehxh vifn d mipkj e ;g
mi ;kxi gA

(iv) clo dky d le; xHk';
mi;kx fd;k tkrk gA

Idpu d fy; Hi bl dk
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(v) nLr] ifp* ,0 vkrk d nn e bldh tMk dk dk<k
Jxh dk fiyk;k thrk g € fd vR;Ur mi;kxh gA

i) ;g Nfegj gkrh gA

2- djdet yixt (Curcuma longa)

oxiNr fLFkfr

mifolkkx & vkorchth (Angiospermae)
0X & f}eiti=h (Dicotyledonae)
J.h & bfixkbuh (Epigynae)

dy & felthcjIh (Zingiberaceae)
0"k & djdek (Curcuma)

thfr & ykxk (Longa)

lkell; uke & gynh
gYnh mRiknu e Hkjr fo"o dk Bcl cMk n*k gA Hkjr
e bldh [krh egjk'V] rfeyukM] dukvd] mMilK] vilgkenk
0 djy e dh tkrh gA
bhdk ikni ,do'h; "Wd (Herb) g rFk bldh
Apkb yxikx ,d eiVj rd gkrh gA gYnh ikk d Hfexr
¢din (Rhizome) I cklr dh tkrh gA ble e[; zi |
djD;feu (Curcumine), fEflitctju (Zingiberine), Vjefjd
ry (Termeric oil) rFk ok'i*ky ry (\olatile oils) 1k;
thkr gA g¥nh dk ihyk jx ble miflFkr djD;feu d
dkj .k gkrk gA
gYnh d wikkf/k; x.k futufyflkr g &
(i) gYnhj& "lAd (Blood purifier), Nfegj rfi ok;uk'kd
(Carminative) gkrfi gA
(i) Inh tdke o [kkIh e xuxu n/k d BkFk gYnh
feykdj jki= dk Bkr De; 1hu I vijke feyrk gA
(i) Wify ;K ne nLr] Toj ,0 ;Nr jkx d jiix;k d fy;
gYnh mi;kxh gA
(iv) ck& ,o vkrfjd "Kjhfjd pkvk e n/k d BkFk gYnh dk
fou x.kdkjh gkrk gA
(v) Ropk Dc/h jkxk| pkv ,0 %o ij g¥nh dk yi
x.kdkjh gkrk gA
3- iifoj IteurQje (Papaver somniferum)
oxiNr fLFkfr

mifolkkx & wvkorchth (Angiospermae)
()4 & f}citi=h (Dicotyledonae)
mioX & TtkyhiVyh (Polypetalae)

J.k & Fhyehfjkjh (Thalamiflorae)

X.k & 1JkbVY T (Parietales)
dy & 11koj I (Papaveraceae)
0"k & 11koj (Papaver)
thfr & lkeunQje (somniferum)
lkell; uke & ikLr ;k vQhe
Hkjr e vQhe (Opium) jch dh Qly d =1 e mxk;k
thrk gA Hikjr e bldh [krh mUkj ¢nk e/; ¢n'k fcgkj
,0 JKELFku ckrk e dh tkrh gA b dh [krh gj 0;f& ugh
dj Idrk gA bldh [krh d fy; Bjdkj 1 wvkkk yuh
iMrh g rFk bEdh [krh i Bjdkjh fu;=.k gkrk gA
vQhe dk tkni ,do'; g rik ble ,dy vUrLFk
(Solitary Terminal) 1'I rFk Qy dlly (Capsule) gkrk
gA vQne] 1kni d dPp Qy dily 1 (;klr d thrh gA
dPp Qyk 1j fo"k'k cdkj d Akjnkj pkd ik phjk(incision)
yxk;k tkrk gA phjk yxku 1j g¥d ihy jx dk n/k ;k
yVDI fudyrk gA ;g n/k I[ku ij Hj dky jx dk gk
thrk gA
vQie e yxHx 30 ¢dkj d ,Ydyk,MI 1k; thr gA
bue e[; ,Ydyk,MI g &
ekfQu (Morphine), Tikojiu (Papaverine), dkM
(Codelne) ukjdkViu (Narcotine), fFrkcuhu (Thebenlne)
Ihu (Narceine) VkfnA
vQhie d vkkf/k; mi;kx futufyflkr g &
(i) VvQhe "ked (Sedative) ,0 "okid (Narcotic) X.k
okyh gkrt g vri bldk mi;kx nn fuokjd vk'ki/k d
o1 e fd;k thrk gA
(i) ;g virlij (Diarrhoea) ,0 nLr (Dysentry) e
yitknk; d gA
@iy dkMhu dk mi;
e fd;k thrk gA
(iv) vQbe mktuk ,0 cpuh I jkgr fnykdj uin dk ¢fjr
djrh gA
(v) vQie d vikd mi;kx I H[k de yxuk] dit]
viuzk] ydok] eNk (Coma) vkin 0;kf/k;k Hh mRilu
gk Idrh gA
4- Q:zyt vilkQtbfVMk (Ferula asafoetida)
oxiNr fLFkfr
mifolkkx & vikorchth

0X & fieit

x [KIf] tdke ,0 uty d mipkj

(Angiospermae)
=\ (Dicotyledonae)
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miox & ikyhiVyh (Polypetalae)

J.h & dYIykjh (Calyciflorae)

X.k & vicyYl (Umbellales)

dy & VEcyIQjh (Umbelliferae) ;k
Lfi, I (Apiaceae)

0"k & Q:yk (Ferula)

thfr & VkQkbfVMK (asafoetida)

Bkell; uke & ghx
fogx if"peh vOQxkfuLrku] bjku rFk Hkjr e ik;k
thu okyk 1kni gA Hkjr e bl |tkc rFk d*efj e mxk;k
thrk gA ghx dk 1kni cgo'lt; *kkd (Perenial herb) gA
ghx bl ikni dh ekVh o ekly t™M 1 chir grh gA ghx
ckir dju d fy; bldh ekvh o exly €M ij dV yxkd]j
nf/k; jx dk rjy inkrk ckir fd;k tkrk gA ;g nf/k;k
rjy inkfk ok; d IEid e vku 1j xgj Hj jx d Bkl
InkFk e cny tkrk gA bl xgj Hj jx d Bk inkFk dk
ghx dgr gA
ghx VR;Ur dMok ,o rifkn x/k oky INkFk gkrk gA

blee[; -1 1Q: fyd vEy] ok'i"ky ry] vecyiQjil
(Umbelliferons) rAk dicu Mo IYQkoM e[; -1 I gkr gA

ghx d wkkf/k; miskx futufyflkr g &

(i) g vip] dQ o nekd mipkj e VR;Ur yifnk; d gA

(i) ghx dk mi;kx ditgj (Laxative), i 1kpd (Digestive),
ok; ukkd (Carminative), Nfegj (Antihelmintic),
nLrkoj ,o miked d -1 e fd;k thrk gA

(iii) ghx cPpk e U;ekfu;k rik “okBuyh “IkFk (Bronchitis)
e VR;Ur x.kdkjh gA

(iv) fexh d mipkj e ghx dk mi;kx fd;k €krk gA

5 fludtut vifQflufy I (Cincona officinalis)

oxiNr fLFkfr

mifolkkx & vkorchth (Angiospermae)
0X & f}citi=h (Dicotyledonae)
mioX & T1kyhiVyh (Polypetalae)
J.kn & buQjh (Inferae)

X.k & :fc,Yl (Rubiales)

dy & :fc, Ih (Rubiaceae)

0"k & fludkuk (Cincona)

tifr & viiQlufy I (officinalis)

lkek); uke & duu (Quinan)

duu mRiknu d cef[k n*k Hkjr o b.Mkuf'k;k gA
Hkjr e fhfDde] uhyfxjh] 1f*peh cxky] e/; ¢n'k o
nf{k.lh tkjr e duu 1k;k €krk gA duu nf{k.k vefjdk dh
bf.Mt 1gkfM;k dk ey fuoklh gA
duu ,d Inkcgkj ofk gkrk gA vk'k/k iduut bl dh
Nky B ckir dh tkrh gA f1- dfy 1k; ;K f1- yMfEfjuk]
f1- IDEhzck] Fl- jkxLVk vkin dh Nky dk B [kdj ml1
,Ydyk,MI ckir fd; tkr gA bue ce[k ,Ydyk,MI
duu (Quinan), fludkfuu (Cinconine), fludkfuMiu
(Cinconidine) rFk fDofuMiu (Quinidine) gA
duu d wikf/k; mi;kx futufyffkr g &
(i) duu eyfj;kc[kj d mipkj e vR;Ur cHikodkjh gA
i) bldk mi;kx dkyh [kIh ,0 fr¥yh d foo/ku
(Enlargement of spleen) e fd;k tkrk gA
(i) duu dk mi ;kx jixk.kjk/h ,0 diV fodkd(Repellant)
d -1 e fd;k trk gA
(iv) elnkfku] vefcd ifpk (Amoeboid dysentry), fuekfu ; k
vifn e Hh bdk mi;kx fd;k thrk gA
(v) xfB;k ,0 VKURY "WFk (Tonsilitis) d mipkj e H
bidk mi;kx fd;k trk gA

egRoi.k fcln

1 wvifndky T gh iknik dk mi;kx foftlu cdkj d
ekuo Jkxk d mipkj e fd;k tkrk gA

2- VKY/; iknik e fofflu cdkj d ,YdykoMT ik;
thr gA vri budk mikx vk d -1 e fd;k
thrk gA

3- lelr ;ukuh ,0
dh thrh gA

4- JkmfYQ;k dk 1kni ,d cgoth; >kMh gA bldh
dfiny €Mk I vk'ki/k ckir dh thrh gA

5 JimfYQ;k ekufld jkxk| tkxyiu] eyfj;k Fin'{
fext kan Jkxk e VR;Ur ykdkdkgh gA
g¥Ynh 1k/k d Hfexr ¢cdin T ¢klr dh tkrh gA
gynh dk ihyk jx ble miflFr djD;feu d dkj.k
gA

8- vQhe 1kn1 d dPp Qy dilly e phjk yxkdj ckir
dh tkrh gA ckjftkd volFk e ;g nf/k; jx dk
yVDI gkrk gA ckn e ;g I[kdj xgj jx dk gk &krk
gA bl gh vQie dgr gA

vk;ofnd vi'kf/k; knik 1 gh ckir
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10-

11-

12-

ghx Q:-yk ikni dh ekvh o ekly €Mk I ckir dh
thrh gA

ghix ,d WVR;Ur dMok ,o rh[kh x/k okyk InkFk g
blee[; -1 1 Q:zfyd VEy 1k;k tkrk gA
duu fludkuk uked 1kni dh Nky I ckir dh tkrh
gA

duu nf{k.kv vefjdk dh bf.ME i1gkiM;k dk ey
fuoklh Tkni gA

VH;kBKFk ¢'u

oLrfu'B ¢'u

1-

LilVkbu ,YdykbM ckir fd;k €krk g &

ivh Tix/k dh ey |

ichk viox/ik dhey 1

il fludkukd ru 1

int 11koj d dily |

vQle dk egRoi.k ,YdykbM g &

Vi duu ick  BilVkbu
ekfQu In% VKV Dohu

ikxyiu dh nok ¢kir dh trh g &

v vrox/ik 1 Ichk Bix/k 1

i vQne 1 int  fhudkuk 1

g¥Ynh dk ihy jx dk ce[k ,YdykbM g &

iVt djD;feu ich fefitcfju

it Lilvkbu Int Tikojhu

ghx ckir dh thrh g &

Ve rul ick €M 1

il dPp Qy 1 int ot 1

viry%Ukjiked ¢'u

1- Lix/k dk okuLifrd uke fyf[k;A

2-g¥Ynh ikni d fdl Hkx 1 ckir db thrh g\

3- vQie 1kni d fdl Hkx I ckir dh thrh g\

4- ghx D;k g\

5 duu ikni dk ey LRku dkulk g\

yAUkjkred ¢'u

1 VKK gnku dju oky pkj tknik d okuLifrd uke
fyf[k; A

2- ghx e miflFkr ,YdykoMI d uke fyf[k;A

3- vQhe e 1k; thu oky ,YdykoME d uke fyf[k;A

4- vQhe dk wR;f/kd Bou gkfudkjd D;k g\

5 iknik e wK'ki/k; x.k D;k gkr g\

6-  Dix/Mk d vik/k; x.k fyf[k;A

7- gYnh dk mRiknu dgk 1j gkrk g\ ble 1k; thu oky

ce[k nk ,YdykbMI d uke fyf[k;A

8- vQie d ikni dk okuLifrd uke fyf[k;A bl
vQie dI ¢kir dh thrh g\

9- gix dI cklr dh tkrh g\ gix e ik; thu oky
JkIk;fud inkRk d uke fyf[k; A

10- duu d VK/k; miskx fyfk;A

fucl/kkked c¢'u

1 fukufyf[kr iknik d okuLifrd uke] dy rFk mi ;kxh
ini Hkx dk uke fyf[k; &

v- LixMkk c-g¥nt 1-vQhe n-ghx ;- duu
2- duu di oxiNr fLFr crkb; rfik bld Wi/
mi;kx crib;A
3- ghx dk forj.k rFk vk'k/k; miskx crib;A

mUkjekyk & 1 40% 2 4wk 3 ick 4 4vk 5 4ch
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bdkb & XIv

v/zk; & 21

1ni

Wihj f@;k foKiu & cFle

(Plant Physiology - I)

ikni €ty IEcl/k (Plant Water Relationship)
ikni thou d fy, ty dk egRo

ty ,d WR;Ur egRoi .k fof*k'V ,0 v Ik/Mj .k ;kixd
g bld fof*k'V Hkfrd ,o jkBk;fud x.k €1 mPp fof'k“V

m'ek] mPp ok"'tu m'ekl mPp 1 1tu ,0 vkl tu cy] rh

voLFkkvk VFkr Bkl] ®o ,0 xI e miyt/krk] Bof= d
foyk; d] ¢Nfr e cigY;rk viin d dkj.k ty dk fo*K
egro gA 1k/k d Hkkj dk vi/kdre Hkx ty gkrk g ,0 ;g
thoxl; dk ce[k %vd gA ty fofflu tfod f@;kvk |
viuok; -1 1 1Ec) g D;kfd IHh tfod @k, tyh;
ek/;e e gn DEiu gkrh gA bu B0 f@;kvk dk Te>u d
fy, mul REcfl/kr fof/k;k dk Be>uk vR;Ur vko®;d gA
; fof/k;k futu gA

Wh fol gk 124 1jkby.k 13k

i LQIfr 5% WU k.
ty d lir ,o c¢dkj

enk e ty Ino otk d dkj.k vkrk gA o'k e vk;k
ty /Mj&/j feéh e fjlrk g ijlr vikdk'k ty ciNfrd
<ykuk 1 cgdj unh] ukyk] rkykck e ,df=r gkrk trk gA
;0 cgu okyk ty viokfigr ty (Runaway water) dgykrk
gA feéh e fjlu okyk ty pkj ¢dkj dk gkrk gA
1- X :Roh; ty (Gravitational water) i ;g ty

X -Rokd'k.k d dkj.k dkQh xgjkb rd tkrk g ,0

tkni dk vo'k'k.k d fy, miyCk ugh gkrk gA
2- Vierk ty (Hygroscoplc water) t enk d.k dh

Irgij ty di,d l{e |Jrvf/kkkfkrgkhgbl

vierk ty dgr gA ;g ty Hh iknik dk miyCk ugh

gkrk gA

thozl; dpu

3- & ty (Bound water) ! enk e mifLFkr foftklu
JhIk; fud kfxdk e fih ty dh dN ek=k 1kb €krh
gthi dk ckir ugh gkrh gA

4-  df* kdk ty (Capillary water) § enk d.kk d e/;
vodi“k e ,df=r ty df'kdk ty dgykrk g ,0
inik }jk €M d el/;e 1 doy blh ty dk
vo'lk'k.k fd;k tkrk gA

folj.k (Diffusion)

ty e "iDdj Mkyu 1j og %y tkrh gA bl ¢cdij
cln dej e b= dn "*kh [kyu 1j bldh Ix/k LK) dej
e Qy tirhgA, IkD ;kgkrk g\ TeLr inkFk d v.k plg
0 BkI] 20 ;k x1 voLFi e gk xfrt Atk d dij.k fujlirj
xfr djr jgr gA ,o ,d LFky I nlj LFky dh rjQ
LFkukUrfjr gku o ¢Nfr n"kr g] fE1 foll j.k dgk thrk
gA ifjHkkulky Bkl] 2o vFkok xI d v.kvk dh mudh
mPp Rkierk I futu Bkerk dh rjQ LRkukUrfjr gku db
cofr follj.k dgykrh gA

folj.k f@;k Bkl] ®o0 ,0 xI
thrh gA x1k e bldh rhork okf/kd gkrh g] &0 e
vi{kNr /eh xfr I rfk Bkl e ugh d cjkcj gkrh gA

1jkBj.k (Osmosis)

ijkhj.k folj.k dv ,d fof*k'V ¢f@;k g ftle ty
VFHok foyk;d d v.kviu mPp Bke.k {k= 1 futu Bkle.k
{k= db rjQ v)ikjxt; f>Yyh 1 LRkukirfjr gkr gA
kb .k dk futufyf[kr “kink e 1fjHkfr fd;k € Idrk
g &"tc ,d foy;u ,0 ty V) ikjxE; f>Yyh Hjk ,d
nlj 1 ifkd dj fn; tkr g rk ty d v.kvk dk bld
mPp Bkle.k {k= 1 futu Dke.k {k= dh rjQ v) IkjxE;

riuk voLFkvk e ikb
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f>Yyh I gkr g, folj.k gku yxrk g fe€l ijklj.k dgk
thrk gA 13k0j.k ,0 folj.k e AN virj futufyf[kr gA

ijkbj.k dk ¢cn*u vky ijklj.kekih (Potato
osmoscope) Hjk fd;k &k Idrk gA

rk ;g nkc ijklj.k nkc dgykrk gA bl ok;e.Myh; nkc
bdkb e ¢nf'kr fd;k tkrk gA

foll j.k

K.k

1- ble v.kvk dk follj.k Lor= zi 1 fcuk fdlh
jkd Vkd d gkrk gA

2- folj.k fd;k Bkl] @0 ,0 x1 riuk e gkrh gA

3- folfjr gku oky v.k It/ IEid e jgr gA

ble doy ty d v.kvk dk folj.k v)ikjxE; f>Yyh e
I gkrk gA

1jk1j.k doy ty@foyk;d d v.kvk e gkrk gA
ijklj.k dju oky v.k V)ikjxe; f>Yyh Hjk ,d nlj 1
iIfkd jgr gA

vky ijklj.kekih (Potato Osmoscope)

vky dk fNydk gvkdj mle pkd 1 ,d xfgdk cukr
gA xfgdk e “kdjk foy ;u tjdj foy;u Lrj 1 fiu yxk
nr gAbl vc ty I Hj cidj e j[kr g dN le; ckn
iji{k.k dju 1j n[kr g fd xfgdk d ty Lrj e of) gk
thri gA bldk dkj.k cidj 1 ty d v.kvk dk vky db
irk 1 gkdj xfgdk d foy;u e igpuk g] & 1jkbj.k
f@;k dk cnf*kr djrk g ifp= 21-1kA

1jkIj.k nkc (Osmotic Pressure)

nkc &k ty d v.kvk d v) ikjxe; £>Yyh | gkr g,
tyt; foy;u e co'k dju I brut zdkoV mRilu dj n
fell fd foy;u d vk;ru e of) u gk Id 1jklj.k nkc
dgykrk gA nlj "iink e ;fn fd I foy ;u dk V) 1kjXxE;
f>Yyh Hjk foyk;d 1 iFd dj fn;k €; vkj fd 1h nkc
Hjk foyk;d d v.kvk dk foy;u e co'k gku 1 jkdk &;

ijklj.k d cdij
ijkj.k nk cdkj dk gkrk gA
1% vUrtijkbj .k (Endosmosis)

24 ckaijklj.k (Exosmosis)

- virigklj .kt ty@foyk;d d v.kvk dk 1tho
dif*kdk d Harj fjfordk d dif*kdk j1 e o'
virtijklj.k dgykrk gA B[k fd kfe*tk dk ty d
vinj j[ku 1j budk ty vo'k'k.k dj Qy thuk
virtijklj.k dk mnkgj.k gA

2- ckaijkij.kt Itho dif*kdkvk e ty d v.kvk dk
ckgj fudyuk ckaijklj.k dgykrk gA ;fn dN vxj
ydj mlg 25-30% “kdjk foy;u e j[k fn;k €k; rk
dN le; ckn vxj fldM dj fipd tkr g D;kfd

fp= 21-1 wvky dk ijklj.kekmn&ajkhj.k db f@;k dk ¢n*fu djr g,
ivh ckjfttkd Lrj dch vilre Lrj
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virlkle *kdjk d %y d cHko 1 vxj ty dkR;kx
dju yxr gA ;g f@;k ckaijklj.k dgykrh gA

LONfr (Turgidity)

k0. @5k Hik volkfkr ty dkf*kdk dh fjfDrdk
e ,df=r gkrk jgrk g feld fjDrdk d vk;ru e of)
gkrh g ;g fjfOrdk dkf*kdk &0; 1j ncko Mkyrh g tk
lykTek £>Yyh vkj vir e dki*kdk ik rd igp tkrk gA
bl nkc dk LQhr nkc dgr gA LQIr nkc (Turgor pressure)
d dij.k dif*kdk d Qyu dk LQfrrk (Turgidity) rFi
dif*kdk dk LQhr dikf*kdk dgr gA bl LQir nic d
cfri@;k d dkj.k dki*kdk ik foifjr "k e fjfDrdk
dh £>Yyh ij nkc Mkyrh g FEl fikilk nkc (Wall pressure)

fp= 212 ¢ ikni dk

dgr gA fikflk nkc dk eku Ino LQir nkc d cjicj fdur
fn*lk e foifjr gkrk g Yfp= 21-2¢A

folj.k nkc Usurk rFk p'k.k nkc
(Diffusion Pressure Deficit (DPD) and Suction
Pressure)

') ty difdlhfoy;u I ryuk dj rkfoy;ue
tkun dh def gkrh gA bl deh dh ifr gr ty ge'lk "k)
ty 1 foy;u dh rjQ tkrk gA ekuk fd foy;u db
Ilerk 5% g rk mle ty dk folj.k nkc 95 gkxkA pfd
ty dk forj.k nkc 100 gkrk g vri nkuk d fol j.k nkc dk
wvirj folj.k nkc U;urk dgykrh gA vFikr DPD = 100~
95=5n1j "Knk e ok;e.Myh; nkc 1j foyk;d ,o foy;u
d e/; tk folj.k nkc flurk gkrh g ml folj.k nkc
U;urk dgr gA

folj.k nkc U;urk dh deh ifr gr foy;u Hjk ty
dk vo'i'k.k gkrk g vri b1 p'k.k nkc Hb dgk tkrk gA

ijk1j.k nkc (OP), LQbr nkc (TP), fkilk nkc (wp)

f'kdk e foftklu nkc

rAk folj.k nkc U;urk e REcUk dk bl Teldj.k Hjk
le>k;k € Idrk gA

DPD=0OP-TP

ijlr TP=wp

vrt DPD = OP-WP

1jklj.kfd;k e ty dk cokg ge'kk de DPD {k= 1
vi/kd DPD {k= dh rjQ gkrk gA i.k LQr dkf*kdk e
dif*kdk ®0; dk ijklj.k nkc ,0 LQIr nkc cjkcj gkr g
vri folj.k nkc U;urk dk eku *iU; gkrk g bIfy, bl
dif*kdk }jk £y dk vo'ik'k.k ugh gkrk g bld foifjr
"yH dif'kdk e LQhr nkc cgr de ,o 1jklj.k nkc
vidkdre gkrk g vrt follj.k nkc U;urk dk eku vi/kd gku
1 ;g ty dk vo'k.k djrh gA

thoxl; dpu (Plasmolysis)

;fn tifor dkf*kdk dk “kdjk d WR;fAd Tk foy ;u
e j[ik tho rk cfgrijklj.k d Hjk fjfDrdk 1 ty dif*kdk
I clgj thu yxrk gA bl ¢dij 1 €ty R;kxu d dij.k
thoxl; ,0 dkfkdk fHflk fldMuk ckjk dj nr gA
dif*kdk fikilk ,d Ifer volFk rd gh vidpu djrh g
ijUr tho@); ch;kdf'kr gkdj dki*kdk fHkilk I vyx gk
thrk g vij vir e dif*kdk d e/; ,d xkykdkj fi.M d
Zi e jg thrk gA thoxl; d fdlh ckgjh virigklj.
foy;u d cHko d dikj.k vkdpu dh bl 1@ ;k dk €hoal;
dpu (Plasmolysis) dgr gA

;fn thozl; dfpr dif'kdk dk ") ty ;k
vekijklj .k foy;u e jIk t; rkckgj 1 ty dkf*kdk
d tkrj cfo'V dju yxrk g fel 1l thozl; ,o dkf*kdk
Uk iut viuh olLrfod fLFfr e vk €kr gA bl @k dik
fothon(; dpu (Deplasmolysis) dgr g ifp= 21-3tA
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fp= 213 1 tho ®0;dpu i vk LFkfyr dkf*kdk] 4ch virijklj.kh foy;u e
Jku d i'pkr dkf*kdk dk f1dMuk

VU kk'k.k - (Imbibition)

VUrKkk dh ¢f@ sk Hk ijklj.k d Beku ,d fo"K'
cdkj dnfollj.k f@;k g fele “k'd inkFk €y dk "K'k
djd Qy thr gA ifjHkkulkj fdh Bkl inkrk d d.k
Hjk fd b &o dk fcuk foy;u cuk; vo™k'k.k dju dk
wirt''k.k dgr g ;k ty Lugh dkykoMk Hjk ty d
vo'kk.k dk vUri'k'k.k dgr gA

cht tkh vdj.k d Be; vUrk'k.k djr gA B[k citk
e folj.k nkc "KU; gkrk gA €l gh ; €ty d IEid e vir
g bue ty dk DPD LFikfir gk thrk g rfk ty citk e
co'k dju yxrk gA folj.k nkc d VIrfjDr virt*k'%.k
f@;k gr ;g Hh vio®;d g fd cka el/;e ityt rFk
vUr'kkd inkfk d v.kvk d ef/; ik Ikfjd vid'k.k Ho
gkA ;fn nkuk d v.kvk d chp vkd.k dk viko gk rk
wvUrikkk.k ugh gkxkA €01 "'k o ty rHk jcj o tyA
i Mk €y vo'ik.k
(Absorption of Water by Plants)

ik €Mk Hjk €ty dk vo'lick.k djr gA ki dh
e[; t™ ,o bldh "k[k, Hfe d vinj ,d tky Ik
Qyk; jlkrh gA cR;d r:.k ey d futu Hkx gkr g&
1- ey xki (Rootcap)!ey d "Wk 1j ,d NkVh Tryh

Vkihuek Bjpuk gkrh g fEldk ey xki dgr gA ;g

"Wk 1j fLFkr forkT;krd dkf*kdkvk dk %X'k.k u'Vv

gku I cpkrh gA bl {k= dh €ty vo'k'k.k e dkb
Hkfedk ugh gkrh gA

2-  dki*kdk folkktu {k= (Region of cell division) !
ey xki d Bhd ihN “K'LFk fotkT;krd (apical
meristem) gkrk g feldh dkf*kdk, fujlrj forkkitr
gkdj ub dikfkdkvk dk fuek.k djrh jgrh g

3- dki"kdk nh”hdj.k {k= (Region of cell elongation)
- dif*kdk foHkteu {k= dh Bid 10N dkf*kdk ni?kdj .k
{k= gkrk g ftle uofufer dkf*kdk, vkdkj e of)
djrh gA

4- dkf*kdk nh?ndj.k {k= (Region of cell maturation)
+ dkf*kdk niadj.k {k= d Bid ihN dikf*kdk ifjiDou
{k= okrk gA bl {i= e di*kdk, HBjpuited ,0
f@;kRed fotknu d dkj.k viuk vilre Loz i xg.k
dj yri gA bl {k= d cka dif*kdh; Lrj 1 diey]
yEch virof) ;k d -1 e ey jke fodfllr gir g
ftud }Hjk ty dk vo'ik'k.k gkrk gA ey jke dkey
,ddif*kdh ,0 1-10 feel- yEc gkr gA ey jke dh
dkf*kdk iUk e[; =i 1 1Y;ykt dh cuh gri gA
ble dN ifDVu Hh ik;k thrk g ftld dij.k ey
Jke enk d.k I fpid jgr gA ey jke dk thoudky
dN fnuk dk gkrk gA T;k&T;k €M fodflr ,0 yEch
gkrh jgrh g] ijku Hkx d ey jke u'V gkr thr g ,0
"Wk Hkx 1j u; ey jke fufer gkr jgr gA

ty vo'lkk.k dh f@;k fof/k
(Mechanism of Water Absorption)

@ej (Kramer, 1949) ,0 dN wU; oKkfudk d vu lkj
ty vo'lk.k dh ¢fd;k nk cdkj 1 BETUU gkrh g&
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fp= 214 1 ty vo'lhk dk eix

1. H@; vo'k'k.k (Active absorption) : ;fn ty dk

Vvo'l'k.k ey e fodflr fo'k’k cy gk BEiUu gkrk

g rkml 1@; vo'lkk.k dgr gA
2- fu'@; vo'lk'k.k (Passive absorption) i 0g cy ;k

dijd & vo'lkk.k ¢fjr djrk g €tM e fodflr u

gkdj wkni d wvU; Hkxk €l iflk;k ,0 "k [Kkvk e

fodflr gkrk g rk ml fu'@d; vo'lkk.k dgr gA
1- ty dk Hd; vo'k'k.k

1@; vok'k.k nk fof/k;k Fkjk BEiUu gkrk gA

(i) 1jk0j.k fof/k Fkjk (Osmotic absorption)

(i) vijkl.k fof/k Hjk (Non - osmotic absorption)

(i) 1jkBj.k fof/k Fkjk ¢ ijklj.k fof/k Hjk ty
vo'lkk.k dk f)Kr ,VidU (Atkins) rik fcLVy (Pristley)
Hjk cLirr fd;k Xk FKA

bl fofk e BogFre eyjke dh ck& ifDVu fHkilk enk
foy;ue I ty dk virt'k'k.k djri g € ty vo'ik'k.k
dh cFke volLFk gkrt gA bl fLFfr e enk foy;u db
folj.k nkc U;urk (DPD) de rFik ey jke dh foll j.k nkc
U;urk vifkd gkrh g] fELD ty enk foy;u I eyjle e
vk tkrk gA bl ey jke LQhr dh fudVLFk dkf*kdk dk
DPD vi/kd giu I ty eyjke 1 fudVLFk dif*kdk ,0
bl rjg vix dh rjQ folj.k nkc U;urk co.krkulkj
cokfgr gkrk jgrk g vir e oYdV dh Harjh Lry dh
dif*kdkvk rd igp tkrk gA oYdV 1 vir'pe dh 1Fk
dif*kdkvk Fjk ifjjetk e 1 grk gvk tk;ye e ijklj.k
Hjk co’k djrk g vri ty ijklj.k f1)Kr d vulij
folj.k nkc U;urk dh co.krk d Vi 1j eyjke 1

th;ye rd igp thrk gA Lkjk'k e b1 fof/k Hjk Hfexr
ty tMk e c<rh gb ijkbj.k nkc go.krk dh vkj cokfigr
gkrk g VvFkr Hfe e fLFkr ty eyjke o oYdV] vir*pe
o ifjjdk B gkrk gvk tk;ye okfgdkvk rd igprk gA

@) vijklj.kn fof/k 1 1@; vo'k'kk ¢ ;g
fl)Wr @ej (Kramer, 1959) Hjk cfrikinr fd;k x;k
FhA b1 fD)Wr d vulkj €Mk Hjk Bilerk co.krk d
foifjr fin*k e €ty dk 1f@; vo'lk'k.k gkrk g 1jir bl
cdkj d ty vo'lkk.k d fy, Atk0;; djul iMrh g] &
eyjke dif*kdkvk d "ollu Hjk ckir gkrh gA
2- ty dk fu'd; vo'lk'k.k

bl fI)Kr d vulkj ty vo .k dk ¢fjr dju
okyk cy ey e milu u gkdj iflk;k ,0 "[kkvk e mRilu
gkrk gA 1kni d ok;o Hkxk e ok"ikikl€tu d dkj.k tk cy
;k ruko mRilu gkrk g og ey }jk vo'k'k.k dk cfjr
djrkg ,o ey di dif*kdk, bl f@;k e fu'd; jgrh gA

1.k dh dif*kdk, 1 €y dk R;kx ok'IRI€uU Jjk
ol'i d zi e gkrk g] fEl 1 bu dikf*kdkvk dh fol j.k nkc
U;urk (DPD) c< thrk g fEl T fudV fLFr dkf*kdkvk
Hjk bu dif*kdkvk e ty ijklj.k Fjk bu dkf*kdkvk di
ty dhdeh dk ijk dju d fy, igp thrk gA bl fudv
dh dikf*kdkvk e folj.k nkc U;urk c< thrh g fEldk
lrfyr dju d fy, ty i.k di t;ye okfgdkvk I bu
dif*kdkvk dk vkifr fd;k thrk gA b1 1 &;ye Lrifk e
,d ruko mRilu gkrk gA €k €Mk d tk;ye LrtHk rd
igp tkrk gA ;g ruko ogk ij p'k.k nkc mRilu djrk g
fell ty eyjke] oydV] ifjjek 1 gkrk gvk tk;ye e
vk thrk gA
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bl ¢dij fu'd; vo'lkk.k "k[kvk o 1.kk d 11@;
ol'ilkltu d dij.k gkrk gA kA Fhjk vikdkk ty
fu'@; vo'lk'k.k Jkjk vo'lki'kr fd;k €krk gA

ty vo'lkk.k db dkjdk €1 miy(/k Hfe ty] enk
rkieku] enk foy ;u dh Iierk] enk ok; Hjk fu;f=r ,o
cHikfor jgrk gA
ik/kk e JRkjkg.k (Ascent of Sap)

ik dh €Mk Hjk vo'lkfkr €ty iknik d foftklu
Hkxk €1 ruk] "K[k,] 1.k rd igprk gA 1.k e ty dk
vilkdk'k Hkx ok'IREEu Hjk ok;e.My e igp tirk g
ijUr dN Hix cdk™ 1'y'k.k ,0 vi; tfod f@;kvk e
¢;Dr gk thrk g bl ¢dij enk I vo'lkfkr ty x zRokd'k.k
d foifjr i;kir Aplb rd igp thrk gA ;g f@;k NiV
iknik 1 ydj 11kj d vikdre yEc offk e Ha gkrh gA
vri x:Rokd'k.k d foifjr ty d ikl e vikjkg.k dh
f@;k jIkjkg.k dgykrh gA

Jljkgk dh fd;k dk Be>ku gr le;&le; ij
oKkfudk }kjk fofflu f1)Wr cfrikinr fd; x; g &
fuEuku Iy gA

i1k €o "kDr f1)Kr (Vital force theory)

2h eynkc fI)Kr (Root pressure theory)

1/z tkfrd cy fI)Kr (Physical force theory)

1- ¥Dr f1)Kr ”blfl)Urdvqujjijkgk
dh f@;key-i 1 1tho difkdkvk Hjk gkrh gA
1jUr oKkfudk d ertullkj ;g f@;k er tk;ye
dif*kdkvk Fjk BETUU gkrh gA

2-eynke fE)Kr » bl f)Kr d vulky €Mk Hik
vo'ikf'kr ty dk Ip;u ,d &o LFkfrd nkc mRilu
djrk g fel eynkc dgr gA ;g eynic ty dk
Aij di rjQ <dy dj vkjkg.k e enn djrk gA ijUr
eynic vikd Apib rd ty dk wijkg.k dju e
1{ke ugh gA

3+ Hkfrd cy fI)Ir | oKkudk Hjk le;&le; 1j
vud Hkfrd cy fDWr jlkjkg.k dh ¢f@d;k dk
le>ku gr clrr fd; ftue ok'ikkltu ruko ,0
ty Hturk dk flD)Kr ce[k g ,0 Bokfkd ell; rk
ckir gA

ok'tkkltu ruko ,0 ty Hlturk dk

fI)Ir (Transpiration Pull and Water Cohesion

Tension Theory)
bl f1)Wr dk ¢friknu fMDIu ,0 tkyh (Dixon

and Jolly) Hjk 1894 e fd;k x;k RkA ;g fl)Wr futufyfkr

rF;k ij vikdjr gA

1- ok"ilRItu ruko@f[kpko (Transpiration pull)
iflk;k o ike/skikd dkf*kdkvk o fikdlksk 1 &y
dk fujUrj ok'tu gkrk jgrk g fEl 1 bu dkf*kdkvk
dh 1jkbj.k Blerk ,o folj.k nkc U;urk c< kit
gA bld dij.k ty tk;ye okfgdivk 1 [kpdj
1jkhj.k Jjk ike/;hkd dikf*kdkvk e €y di deb
diikdjudfy, cokdjrigAbld ifj.lkeloz
thk;ye d 2o 1j ,d ruko ;k f[kpko ok'ilRltu d
dij .k mRilu gkrk gA vri bl of'iiRltu f[kpko@ruko
(Transpiration pull) dgr gA

2- ty dk 1ltd cy (Cohesive force of water) |
ty d v.kijLij ,d nlj 1 ,d n< cy Hjk
vkdfkr jgr g] fel 11td cy dgr gAbl 11td
cy d dij.k ty d v.k ,d ty LrtHk (water
column) dk fuek.k djr gA ty d v.k rfk tk;ye
okfgdk d e/; vkl td cy gkrk gA ; nkuk 11td
,0 vkl td cy tk;ye e ty Lrttk dk vV cuk;
J[kr gA
1.k e gk jg of'ikltu d dkj.k ,d ruko ;k

f[kpko okfgdkvk e mifLFkr €y LrtH ij |Mrk gA bld

dij.k &y Lrik Aij db rjQ f[pr gA ty d v.k

11td cy rfik vkl td cy d dij.k ,d v[k.M LrEtk

d:ieilkkd ik rd vijkg. kdjr gA bl 0;0LFk e

thk;ye vo;o ,d fu'd; uyhd -iedk; djr g lifp=

21-45A

ok'IKRI€EuU (Transpiration)
ik viu ey r=d }jk enk 1 ty dk fujlrj

vo'lkk.k djr jgr gA ;g ty jlkjkg.k Hjk ikni d

foffu Hkxk rd igprk gA bl €y dk vi/kdk' Hkx

yxtkx 959! 1kni d ok;o Hkxk Jkjk o't d -1 e

ok;e.My e R;kx fn;k tkrk g ,0 ty dk dN gh Hkx

tyxtkx 5%f# ik di of) rFk fodkl e dke vkrk gA
Itho 1k/Ak d ok;o Hkkxk Fhjk €ty dk oK't d Zi e

R;kx ok'ikRltu dgykrk gA ;g ,d "ljifjd f3;kRed

¢fd;k g fehdk fu;=.k thoxd; dh BfQ;rk Jjk gkrk gA
xhy diM] €yk'k;k vifn e th €y o't d -1 e

ok;e.My e fey thrk g] ftl ok'indj.k dgr gA ol'ilRItu

,0 ok'ihdj.k futu cdkj 1 Hlu&flu cfd;k, gA

ok'ikklItu d cdkj (Types of Transpiration)

ikni d yxHoc BHb ok;oh; Hkxk B ok"tiRE€u gkrk
g ijUr iflick bl d; dhe[; vx girh gA ofilRItu
riu cdlij ok gkre g&
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fp= 215t jUk o xkM dkf*kdkvk dk ¢nf'kr djrk 1.k dh vi/kpe dk VdMk

ok"ikRltu ok"thdj .k
(Transpiration) (Evaporation)
1- ;9 ,d tfod ¢f@;k g t doy tknik e ;0 ,d Hkfrd c¢fd;k g tk fd It Ho €y rg ;k vie

BEilu gkrh gA

2- ty dk okt d zi e j/K] miRopk
KR kxk &krk gA

3- bld Hjk dif*kdk Brg *k'd ugh gkrh g rFk
ikni Irg dkue jikdj I; d rki 1 1j{k
dh tkrh gA

4- ;9 vud dkjdk I ctikfor gkrrh gA

sk okrj/kk

oLr I gkrh gA
ty di Irg ,oue Irg I ty ok'i ckgj vkrh gA

bld dkj.k Brg dh *k'drk fujlrj c<rh jgrh gA

;g e[;r;k rki Jjk cHikfor gkrh gA

1- j/ ok"ikRI€u (Stomatal transpiration) | ;g ifUk sk
ij fLFkr j/k gk BEiUu gkrk gA bl ok'iiRl€u 1
80-90% rd ty gkfu gkrh gA

2- miRoph; ok"'tkkl€u (Cuticular transpiration) !
"dh: ruk ,o iflk;k e miRopk (Cuticle) 1k;h ki
gA ;g e[;r;kokiiRltu de djrh g] 1jir dN
e=ke ty bll gkdj ol'i d -1 e okrioj.k e pyk
thrk gA b1 miRoph; ok"ikRltu dgr gA ;g yxHkx
3-9% rd gkrk gA

3- okrj/kh ok"ikRItu ' dk'Bh; ruk rFk dN Qyk e
okrj/k 1k; tkr gA dN ty bu okrj/ik I ok'i d
Zi e mM tkrk gA bldk okrj/k ok"ilRItu dgr
gA ;g 1Kk e yxHx 1% rd gkrk gA

J; ok'ikl€u dh fd;k foflk

(Mechanism of Stomatal Transpiration)
eyjke Hjk vo'ik'kr ty oYdV I gkrk gvk ey d
th;ye e igp thrk gA tgk 1 bldk jhkjkg.k gkrk g

ftld Qylo:i ;g iflk;k d t;ye rd igp tkrk gA
iflk;k d ti;ye Ity i.ke/;kkd dif*kdkvk e igp
thrk gA i.ke/;kkd difkdkvk d e/; virjdif*kdh;

LFky gkr gA bue ok; Hjh jgrh gA ty i.ke/;kkd
dif*kdkvk I ok'ihdj.k gku d ckn bu LFkyk e vk tkrk
g rik j/kk 1 gkdj ok;e.My e 1gp tkrk gA

J/k dh Bjpuk (Structure of Stomata)
cR;d j/k e ,d fNa& (Stoma) gkrk g Ttk 5-10 w pkMk
rAk 10-40 p yEck gkrk gA ;g fN& nk oDdkdkj vf/kpe
dkf*kdkvk Hjk fXjk jark g felg Hj dif*kdk(Guard cells)
dgr gA ,dciti=h ik/k e }j dif*kdk, Mecy d vikdij
dh girh gA Hj dki*kdkvk di cka ik Tryh rik Harjh
D ;Viu d telo I elvh gk thrh gA Hj dif*kdk, dizd ,o
i.kgfjr ;Dr gkrh gA Hj dif*kdkvk d pkjk rjQ vifkpe
dikf*kdk, gkrh g felg Bgk;d dif*kdk dgr gA
jlk d [kyu ,o cln gku dn fof/k
Jlodk [kyuk ,0 cln gkuk }j dif*kdh di
fulkj djrk gA Hj dif*kdk d

LOIfr ij
LOF ghu ij j/k [y Er
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g tefd bld "yFk ghu j/k cln gk tkr g sk NKV ,0 vir
I dh.k gk tr gA Yj dkf*kdk d ckgj dh vkj dih fikUk;k
Vi{iNr iryh ,o ypiyh girt g tcfd Ne db rjQ
fLFkr fkflk sk ekVh ,0 n< gkrh gA ty vo'lk'k.k d cin ;
dikf*kdk, ck& fikilk;k d iryh giu d dkj.k Qy tkri g
tefd vinj dh fikUk ekvh ,0 n< ghu d dkj k Hir dh
vij flkp thrh g vikj j/k [ky thr gA

vilifud f)Wr d vulky Hj dif'kdivk K+ e
vk;u Bllerk c<u 1j j/k [ky tkr g ,0 bu vk;uk dh
Herk de gku 1j j/k cln gk tkr gA

o'tk dh 1@k db ¢dkj d ck& ,o0 vkirfjd dkjdk
1 chikfor gkrh gA ck& dkjdk e ¢dk’k] rkide] ok;]

vikerk ,0 miy(k enk €ty rfik karfjd dijdk e 1.k dk

{k=Qy] miRopk| j/k dk forj.k viin ce[k gA

egRoi.k fcln

1ty ik di IHh tfod f@;kvk d fy, vko®;d
gkrk gA

2- enk ty pkj cdkj dk gkrk g & x -Roh; ty] vkerk
ty| -& ty ,o df'kdk tyA df*kdk ty gh 1knik
dk vo'ik'k.k d fy, miyCk jgrk gA

3+ ty vo'lk.k dh rhu Hkfrd fof/k;k g & follj.k
kDK VUK RA

4- folj.ke v.kvikd Hlerk oky LFky 1 de Bklerk
oky LFky dh rjQ xfr djr gA

5 1jkj .k @k £>fYy;k dh 1kjxE; rk rFk foy;u d
cdkj ij fulkj djrh gA

6- tcnkfoy;u ,d V) IikjxE; f>Yyh Hjk iFkd gkr
g rkrufoy;u I Iz foy;u e ty d v.kvk dk
V) ikxE; ©>Yyh B LRduklrg.k igklj.k dgykrk gA

7-1jklj.k nkc foy;u dn Bierk d vu@ekuikrh gkrk
gA

8- wiriijkbj.k I dki*kdk LQhr rFk cfgrijklj.k d
dkj.k "yFk gk tkrh gA

9- fdlh k) foyk;d e foy; dk yu ij folj.k e
vib deh dk follj.k nkc U;urk (DPD) dgr gA

10- fdIh dkf*kdk e folj.k nkc U;urk ml dikf*kdk d
1jklj.k nkc (OP) rRk LQIr nkc (TP) d wirj d
cjkcj gkrk gA

11- dikf*kdk dk vR;fikd ke foy;u e j[ku 1j bld
thoal; dk fldM tuk thoxl; dpu dgykrkg ;g
x.k doy Itho dikf*kdkvk e Tk;k Ekrk gA

12-
13-

14-

15-

16-

17-
18-

ty dk vo'lk.k ,ddif*k; eyjke }kjk gkrk gA
ty dk vorikk.k nk fof/k;k Hyk gkrk g & (i) 110;
VO'lKk.k (i) fu'@; vo K.k

eyjke Hjk vo'kkf'kr ty dk tknik d fofdklu Hekxk
rd LFkukiry.k j Bkjkg.k dgykrk gA

tknik e jIkjkg.k o'kl €tu ruko ,o ty 1ltu
cy d dkj.k BEilu gkrk gA

ik d ok;oh; Hikxk I ty dh o't d -1 e ghu
okyh gkfu ok"IlR1€u dgykrk gA

vikdk'k ok'tiRI€u j/Ak d Fkjk BEiUu gkrk gA
Hj dif*kdk d LOr gku ij j/k [kyr g rfk "yF
gku 1j cln gk tkr gA

VH; kKR ¢'u

oLrfu'B ¢'u

1-
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jklj.k fd;k d fy, vko";d g &

Vi V) IkgxE; f>Yyh

ich wvikjxE; f>Yyh

i lel;kljh foy;u

Int mi;Dr HHh

virtigklj.k 1 dif*kdk dk vkdkj &

Vi c<rk g

ich AVrk g

i vifjofrr jgrk g

int mijkor e 1 dkb ugh

cjlkr e ydMh d njokt Qy tikr g bl dk dkj.k g &
Ve fol .k Ich ajklj.k

I vk Int thox); dpu
jklj.kfd;k e v)ikjxe; f>Yyhe I gdj fdid
V.k xeu djr g &

Vi foyk;d ityh ek foy;

i nkuk Int mijkor e 1 dkb ugh
folj.k nkc U;urk chikfor gkrh g &

Ve ajkljknke 1 hck LQhr nkc B

iy ik nke 1 int - THN 1

iknik e vikdre ol"iRItu gkrk g &

IV gk gk ick miRopk Hjk

il okry/kk ek int mijkDr e 1 dikb ugh



ty d 1id; vo'ikk.k d fy, IR; g &

vk df*kdiRo Ich vUrkek.k

il ol'iiRltu Ik mikip;h Atk dk 0;;
JK d [kyu ,o0 cln gku dk dkullk /KkfRod vk;u
fusf=r djrk gA

Ivh Ferr ich K+

% Na* It Mg

viry%Ujiked ¢'u

1-

2-

k& dk afjHkfkr difte;A

dif*kdk fd I voLFk e Bokf/kd €y vo'ik'k.k djrh
gA

,d 1.k LQhr dif*kdk dh €y vo'ik'k.k {kerk fdruh
gkxi\

iini fdl cdkj d Hfexr ty dk vo'l'k.k dj
Idr g\

thoxl; dpu dc gkrk g\

yXUkjiked ¢'u

1
9.
3-
4
5

ijkhj.k ,o folj.k e virj fyf[k;A

ok'tiRItu ,o0 ok'thdj.k e D;k virj g\
folj.k nkc U;urk (DPD) I viki D;k le>r g\
ok'tiRItu fdru cdkj dk gkrk g\

folj.k nkc U;urk LQIr nkc ,o fkilk nkc e Bc/k
crib;A

fuc/kiRed c'u

1-
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ty vo'k.k dh 1f@; ,o0 fu'd;
le>b;A

JIkgkg.k B vkl Dk Be>r g\ iknik e ;g fd;k
dl gkrh g\

J/dh Ljpuk dk Bfp= o.ku dift; ,o ok'ilRItu
dh f@;k le>kb;A

fof/k;k dk

1% 2 Ivh 3 4% 4 5 In¥
6 vk 71/n1/ 8 lck

mUkjekyk §



cdi’k 1y
(Photosynthesis)
vilkdk'k gj 1k/k Loikkh gkr g D;kfd o viu Hktu
dk fuek.k Lo; djr gA blfy, bu gj ik/k dk mRiknd
(Producers) dgk tkrk gA gj ik/kk e ;g vi}rh; x.k bue
mifLFr gj o.kd i.kgfjr (Chlorophyll) d dkj.k gkrk gA
gj ik 1; d cdk dk Ik gh jklk;fud Atk e
zillrj.k dju e I{ke g] tecfd €Ur cR;{k ;k veR;{k i
e viuh tfod f@;k, IEilu dju d fy, vio';d Atk
gr iknik ij fulj jgr gA
1/ Hjk Hktu fuek.k di mip;h (Anabolic) f@;k
dk cdkk 1"y'k.k dgr gA ;g Icl egRoi.k tfod f@;k
gkrh gA gj ik 15 d ¢dk | Atk chir djr g ,0 bl
At dk miskx dj ty ,0 coO, Hik Hktu fuek.k djr
gA Hktu fuek.k d BKFk& BkFk gf@ k ok; eMyeCO2
rik o, dk Bryu cuk; jLkrt gA ¢cdk' B'y'k.k dk
Y XHX 85%Hkx egklkxjh; “kokyk 1 rFik 5% Hkx unf]
rkykck e mifLFkr “fokyk 1 gkrk gA doy 10% Hikx
LFkyh; ak/kk gk ghrk gA
1T JHKK"kk
cdk’k 1'y'k.k gj 1k dh og mip;h ¢fd;k g
fele gj ak/k gk 1; d cdk’k dh mifLFkfr e ok;e.My
I ckir CO, 0 enk Hjk vo'ikfkr €y dk dickgkoMV = it
jklk;fud Atk e ifjoru fd;k trk g rAk viDlitu
mi&mRikn (By product)d -1 e fudyrh gA bl futu
JkIk;fud efdj.k Hyk 0;Dr fd;k €k Idrk g&

cdi’k
6CO, +12H,0 —& > CgHy,0g +6H,0+60, T

ikgfjr
cdk'k 1'y'%k d fy, wvko";d Hlkext
pkj cdkj dn Bkexh cdk™k B°y'k.k d fy, vko*;d
gkrh g&
1- o.kd (Pigment) 2 ¢cdk’k (Light)
3- ty (Water) 4- dkcu MkbviDIkbM (CO,)
1-  0.kd (Pigment) : tknik e mifLFkr fofflu jx ;Dr
inkFkk dk o.kd dgr gA cdk’k 1'y'k.k gr riu
cdkj d o.kd egRoi.k gkr g&
idh 1.kgfjr ¢ 1.kgfjr gj jx;Dr ce[k o.kd gkr g &k
cdkk B*y'k.k e e[ ; Hfedk fuogu djr gA ; lkr
cdkj d gkr ftue 1.kgfjr a,o 1.kgfjr bge[k gA
1- i.kgfjr a: M gj tknik e mifLFkr gkrk gA

[182]

N

i.kgfjr b:mPp J.h d iknik ,0 gj “kokyk e

1k;k tkrk gA

3 1.kgfjr c: "lokyk e feyrk g iHj “koky et

4- 1.kgfjr d: dN "lokyk e feyrk g liyky “loky et

5- 1.kgfjr e: dN "kokyk e feyrk g tihy gj "koky
et

6- cDVifj ; kfojiMiu
e feyrk gA

7- cDVHfj ; lDykjkfQy fexuh jxt ¢dk’k 1yl
thok.kvk e feyrk gA

djkfVukbM I (Carotenoids) ; Igk;d o.kd dgykr

g D;kid ; I; d ¢cdk'k dk vo'kkf'kr dj i.kgfjr

rd igpku dk dk; djr gA ; nkedkj d ghr g &

1- djkVhu (Carotenes) : ; ukjxh jx d gkr gA
bidk jk;k;fud 1= C4OH56 gkrk gA

2- tFKfQy (Xanthophils) : ; iy jx d gkr g

budk 1= C,H.O,0A

40" '56
QkbdkfcfyUl (Phycobilins) b ; Hh
g&
1- QkbdkbjhtFku (Phycoerythrin) : yky jx dk o.kd
yky "koky e mifLFkr gkrk gA
2- Qkbdklk;fuu (Phycocynin) : ;g uhy jx dk
o.kd utygfjr "koky e ik;k tkrk gA

k (Light) - B; d ¢d’k dk 1-4% Hkx gh
iflk;k gdk k 1'y'k.k e dke e yrh gA ¢dk™ dk
doy n*; ¢cd’k 0.k@e gh ¢dk*k 1'y'k.k d fy,
egRoi .k grk gA yky ,0 uly o.kde e c¢dkk
I'y'%.k Bokikd gkrk gA gj o.kZe dk iflk;k i.k
z1 e ijlofrr dj nri g blfy, ¢cdi’k 1'y'%.k dh
f@;k ugh gkrh gA
ty (water) : ty ¢dk’k 1'y'k.k dk ,d egRoi.k
vitkdkjd gA ty dk ce[k Tkr Hfexr ty gkrk g
fEl €Mk Fhjk volfkr dj j Ikjkg.k ik iflk;k rd
1gpk;k tkrk gA
dkcu MkbwvkDIkbM (CO,) : dkcu MkowkD BkbM
dk ce[k Ikr ok;e.Myh; CO,gA ;9 doy vedif'kd
Vi@ ;k e ¢;Dr gkrh gA LFkyh; 1kni j/k Hjk
ok;e.My 1 CO, xg.k djr gA tyh; ikni ,0
"loky ty e foy; co, dk mi;kx djr gA

gk xt b ook 1ty ok vk

nk cdkj d gkr



cdi'k I*y'%k dk LRy

(Site of Photosynthesis)
ikni dikf*kdk e gfjryod (Chloroplast) egRoi .k
dif*kdkx g fele 1.kgfjr 1k;k tkrk gA bl dkf*kdkx
e ¢cdik 1'y'k.k dh ¢f@d;k BEllu dju d vio';d
,Utkbe ,0 o.kd leg ik; tkr gA
gfjryod dh Ijpuk
(Structure of Chloroplast)
gfjryod nk bdkb f>fYy;k 1 ifjc) Bjpuk gkrh
gA nkuk £>fYy;k d e/; vodk'k 1k;k tkrk g] fEl
ifjyodh; LRy dgr gA £>fYy;k d vinj nk ce[k Hkx
gkr g &
idh xuk (Grana) ¢ ;g FikbydkbM iViydkvk di fIDdk
dh <jh €1 jpukvk Hjk fufer gkr gA ,d gfjryod
e 40&60 xuk gk Idr gA bu xue dk tkMu okyh
1Viydk, blVjxue dgykrh gA xue ¢cdk'k 1*y'%.k
dh cdkf*kd Vi@ ;k dk LRy gA
ke LVkek (Stroma) ! ;g gfjryod dk vi/ik=h g ftle
JXghu ¢kVhu ;Dr inkFk ,0 vU; InkFk 1k; thr gA
ble ¢di’k 1*y'%.k dh vedif*kd vitkf@;k BEilu
gkrh g D;kfd CO, fLFkjhdj.k d IHh ,Utkbe blh e
ik; tr g ifp= 21-64A

cdi’k 1*y'k.k dh bdkb (Photosynthetic unit)
ch:d FébydibM e I{e df.kdie: jpuk, mifLFr

gkrh gA ikd ,o fcfxUN (Park and Biggins, 1964) u blg
Dok.Vklke (Quantasome) dgkA Dok.Vkke ¢dk™ 1*y'k.k
dh nf'vV 1 1@;k"ky bdkb gA ¢R;d Dok.Vklke yxHkx
230 1.kgfjr ,0 AN djkfVukbM v.kvk Jkjk fufer gkrk g
; idgfjr d vk cdi'k Atk dk vo'lkftr djd nllj
v.kvk dk n nr gA vir e ;g Atk Dok.Vklke e fLFkr
Vi@ ;k dle (Reaction centre) dk LRkukirfjr dj nh
thr g t vix dh cdk"k&jkbk; fud vilkid sk e Hkx yrk
gA Vi@ ;k die 1.kgfjr-a dk fof*k'V v.k gkrk gA

bejlu ctiko vkj nk o.kd r=

(Emerson Effect and Two Pigment System)

bejlu ,0 mid Ig;kx;k u cdk’k dh foftku
rjxn/;k dk ¢dkk B*y'%.k dh nj 1j gku oky chkko dk
v/;;u fd;kA migku n[i fd tc ikni dk 680 nm 1
vitkd rjxn/; dk ¢dk fnsk thrk ] rc ¢dik 17y'%.k
dh nj e riork 1 deh vku yxrf gA ;g dih n®; LiDVe
d yky {k=e gku d dkj.k bl yky iru (Red drop) dgk
thrk gA bejlu u crk;k fd bl def dk ijk fd;k &
Idrk g] vxj 680nm I vikkd rjxn/; d BFk 680 nm
I y% rjxn/; Ho n nh €A bl ¢dkj nkuk rjxn/;
HF&TKFk nu B cdk™ 1y'k.k dh nj tc nkuk rjxng;
vyx&vyx nh tkrh g] d Heefyr ;kx 1 c< thrh gA
bl nj d c<u dh %vuk dk bejlu of)dj.k ¢Hko
(Emerson enhancment effect) dgr gA

bejlu d ¢;kxk I ;g fu'd'k fudyk fd ¢dkf*kr
Vil sk nk Li'V ¢cdk*k&jkk; fud c@ek ;k nk o.kd r=k

fp= 216 ' gfjr yod d wvuglLFk dkv dk byDVku I{en'ki I n[kh Bjpuk
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(Pigment system) 1 feydj cuh gkri gA ,d o.kd r= t&
mPp sk cMh rjxn/; d ¢dk’k dk vo'kf'kr djrk g rFk
nljkog &k futu ;k y% rjxn/; dk vo'kf'kr djrk gA
bu o.kd r=k dk @e"k ¢cdk’k r=-1 (Photosystem-1) 0
¢cdk’k r=-11 (Photosystem-11) dgk tkrk gA ck;d cdk’k
r=e 300-400 0.kd v.k 1k; €r gA cR;d ¢cdk'k r=e
,d vitki@;k dle gkrk g & cdk'k Atk dk jkIk;fud
Atk e ifjofrr djrk gA vili@;k diz d pkjk rjQ
Igk;d o.kd ik; tkr g & cdkf'kd Atk dk vo'kfkr
djd vitkid;k dle dk LRkukirfjr djr gA bu v.kvk dk
,Whuk v.k (Antenna molecule) dgr gA
1- ¢dk™ r=-1 (Photosystem-I) : b1 r= dk vftid;k
dlz P, (Chla700) gkrk g €k i.kgfjr adk fof*k'v
v.kg bl r=e ,Wukv.kd zi e i.kgfjr d
foftklu wv.k (chl,, Chl,, Chl, Chl) 0
djkfVukbM gkr g & fllu&ttkiu rjxn/; okyh rjxk
dk vo'ifkr dj vitkid;k dle igpkr gA ;g r=
xuk ,0 LVkek nkuk e 1k;k €krk g ,0 bldk mi;kx
pdh; ,0 vpdh; nkuk ¢cdkj d QkLQkjyndj.k e
fd;k &rk g ifp= 217
2 ¢cdk™ r=-11 (Photosystem-I1) : bl r= dk vitkid ; k
dlz P, (Chl.680) gkrk g ,0 ,WVhuk v.kd -i e
Chla 600, Chl,,, Chl b 650, TUFKQy] mifLFr gkr
gA bl ¢cdk'k r=e c¢cdk’k r=1dh ryuk e de
rjxn/; okyh Qkvku Atk dk vo'kk'k.k gkrk gA bl
cdk'k r= dk mi;kx doy vp@h; cdk'k
QkLQKjyhd] .k e gkrk gA

fp= 217 % ¢dk’k r= dh f@;k&fof/k

cdk'k B'y'k.k dh f@;k foflk

(Mechanism of Photo Synthesis)
cdkk BTy'k.k dh @k vR;Ur €fVy gA ;g f@;k

nk pj.k e RETUU gkrh g&

(i) cdkf*kd vitkfd;k (Light Reaction)
(i) vediki*kd viHf@;k (Dark Reaction)

(i) cdkf*kd vftkf@;k (Light reaction) : ;g Vi@ ;k
doy cdk’k dn mifLRfr e xue 1j BEilu gkrh g
bIA vii@;k e 1; dh cdkk Atk dk jkIk;fud
Atk e ifjofrr fd;k thrk gA cdi*kd vitid;k e
futu AVuk, BEIUu gkrh g&

it iLkgfjr d byDVku dk cdk’k d QkVku Fjk mUktuk
(Excitation of an electron of chlorophyll by a photon
of light)

ik ty dk cdkf'kd vikVu (Photolysis of water)

ixt cdkf*kd QKLQKjyhd].k (Photophosphorylation)

% NADPH, dk fuek.k (Formation of NADPH,)

Idi i.kgfjr d byDVku dk cdk*k d QkVku Jjk
mUktuk § ¢dkk d fuf*pr Qkku dk vo'i'k.k djd
i.kgfjr v.k dN le; d fy, mlkftr voLFk e vk
thrk gA

i.kgfjr Llkekl;h + v IQkVkuk % i kgfjr imUkFEr volLFik:

xue d FkbydkbM e mifLFkr Dok.Vklke d dlz e
vitkid;k dle ;k xkgh dle (Trapping centre) gkr gA
cdk’k r=1e xkgh die P, , ritk cdk’k r=1e xkgh dlz
Py, d V.k mUkFEr voLFk e gkr gA bud ck& vior di
mUkfer byDVku mi 1 ckgj fudy tkrk g] rftk 109 5k
10° Id.M rd ckgj jg Bdrk gA bl Ne; og Wi;
skixdk Hjk xg.k dj fy sk thrk g v PRk viun Atk dh
gkfu dj iut ey volFk e ykV vkrk gA xkgh dlze dk
byDVku QjiMDRu (Ferredoxin = Fd) Fjk rAk P, dk
byDVku IykLVkDouku (Plastoguinone = PQ) }kjk Xg.k
dj fy;k thrk gA

cdi'k — cdkk r=1- P, —2— Fd™ +P,,""
cdi’k —» cdk™ r= 11— PeaoL PQ™ +Ps

ety diocdkfl; vivu b ocdk'k; Atk jk Ps
ld miktu 1 ;g ccy viDlhdkjd dk dk; djrk
gfell ty d v.k dk vixvu gk tirk g bl f@;k
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e elut] dfY*k;e ,o0 DykjkoM vk;u egRoi.k Hfedk fuogu djr gA
2H,0— 5 4 146”10,
oku uty (vanNeil) u crk;k fd ¢dk’k 1'y'k.k e O, €y vidvu I eDr gkrh gA bl dFku dk =cu] gifln vkj

dkeu (Ruben, Hassid and Kamen) u jfM;k ,f0Vo viDIttu (0®) dk ¢;kx dj cekf.kr fd;kA

18 18

bl f1) gkrk g fd O, foekpu dk Tkr ty gA

it cdkk QKLQKjyIdj.k ¢t ofjryod e cdk'ki; Atk Mjk ADP dk ATP e ifjoru ,0 mud Bg;kix;k u [IEk
FHA cdk™k QKLQKFjyhdj.k fd;k nk ¢cdkj T gkrh g&

(i) ph; cdk*k QkLQkfjyhd].k (Cyclic photophosphorylation)

(i) vp@h; cdk'k QkLQkfjyhd].k (Non cyclic photophosphorylation)

() p@h; cdk’k QkLQKjyhdj.k i cdk’k r=1 1 mIftr byDVku A—Fd-cytb,.— IykLVkIk;fuu I gir g,
5 P 1) YKV VAkr g bl cdkj oki 1 ykVr byDVku Fd rFkk Cy +b, ,0 Cy+b, rikk Cy + Fd e/; nk LFkyk 1]
ADP I ATP dk fuek.k djr gA bl viki@;k e byDVku P, I mRIfEr gkdj iui P e p@h; f@;k Hjk 1gp
thr g rik ATP dk fuek.k djr g blfy, bl p@h; QKLQkjyidj.k dgr g ifp= 21-8A

fp= 218 | cok'kd VHiD:k e BEilu ghu okyk
p2h; QKLQKjyhdj.k

(i) vp@h; cdk'k QkLQkjyhdj.k i ;g QkLQkytd]j.k nkuk ¢dk™ r=k (PS 1,0 PS11) d }kjk gkrk gA bl ¢cdk

1'y'%.k di z-Ldhe dgr g feldh [ikE Hill ,0 Bendall }jk dh xb FhA bl @5k e P, }jk mRIfEr byDVku
iui P, 1j ugh vkdj ,d j[k; 1Fk Jkjk inkFk Pheo — IykLViDohuku — BkbVidke BkbVi@ke b, — BkbVidke
- — IykLVkIk;fuu I gkr g, P, e igp ©r g rik Cy+b ,0 Cy+Fd e/; ATPdk fuek.k djr gA pfd bl
fd;k e P, I mIfEr byDVku iui P, e ugh igpr g blfy, bl vp@h; QkLQkfjyidj.k dgr g ifp= 21-9%A
% NADPH, dk fuek.k t vp@h; QkLQkjyhdj.k e PSI 1 mRIfEr byDVku foftkiu xkfg;k 1 gkr g, NADP* rd
igp dj ml vipf;r dj nr gA ;g vipf;r NADP* ty viZkVu I clir ¢kVku xg.k dj NADPH, e ifjofrr
gk tkrk gA
vri ¢cdkf'kd vitkfd;k e fufer ATP ,0 NADPH, 1'y'k.kiked “kfDr (Assimilatory power) dk fuek.k djr g
vedif'kd vitkid sk e co, dk vip;u dj Xydkt v.k d fuek.k e ¢;Dr gkrh gA
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fp= 219 4 cdki*kd vfHi@;k e BEilu gku okyk vp@h; QkLQKkfjyhdj.k

2NADP +4H " +4e” ——>2NADPH,,
CO, d 6 v.kvkd vip;u gr 12 NADPH, dh vko" ;drk gkrh g T €y d 12 v.kvk d viZkVu d 1*pkr ckir

gkr gA
padh; ,0 vp@dh; QkLQKjyhdj.k e wvirj
pdh; cdk'k QkLQkfjyhdj.k vp@dh; cdk'k QkLQkfjyhdj.k
1- ty dk cdkf*kd vixVu ugh gkrk gA ty dk ¢dkf'kd vikVu gkrk gA
2- 0,dk miltu ugh gkrk gA O, dk mRItu gkrk gA
3- doy c¢dk’k r=1dk mi;kx gkrk gA nkuk cdk*k r=k dk mi;kx gkrk gA
4- NADPH, dk I"y'k.k ugh gkrk gA NADPH, dk 1"y'k.k gkrk gA

vedikf'kd viikfd ;k (Dark Recation)

cdkk 1°y'k.k e DEiUu gku okyh ;g f@;k gfjryod d LVkek e REiUu gkrh g rFik ble ¢dk™k dh vko™; drk

ugh gkrt gA bl ¢f@;k e ok;e.My Hjk vo'lkikr co, fofklu ,Utkbek Jjk vipf;r gkdj “kdjk dk fuek.k djrh gA
dfYou p@ ;k c,p@ (calvin Cycle or C, Cycle)

bl p@ dh [kt divou] cllu ,0 mId IF;k u 1946-1953d e/; jiM;k&,DVo VI ,0 SheVixkQh rdud

dkmi;kx djd dn Fih bl dk; gr migku gj “koky Dykjyk (Chlorella) ,0 FuMBel (Scenedesmus) dk mi ;kx fd;k
FkA bl dk; d fy, 1961 e blg ukcy ijLdkj Hjk BEekfur fd;k Fk ifp= 21-10%A

dfYou p@ futufyfkr pj.kk e BEilu gkrk gA

dkckD Ihytdj .k voLFk vFkr CO, xg.k djuk (Carboxylative phase)

VIp;U VOLFk VvFkr PQA dk vip;u (Reductive phase)

I'y'k.k voLFk vFkr “kdjk dk fuek.k (Synthetic phase)

iutuu volFk vFkr RuBP dh iut ckflr (Regenerative phase)

dickDIhyndj.k voLFkk (Carboxylative phase) : bl f@;k € RuBP (Ribulose 1-5 bisphate) ,0 CO, RuBP
dickDIhyt ;k -fcLdk (Rubisco) ,Utkbe dh mifLRdfr e feydj 6 dkcu ;Dr vLFk;h ;kixd dk fuek.k djr gA
;9 skixd k% VV dj 3 dkcu ;Dr ;kfixd QKLQKXy Ifjd VEy (3-Phosphoglyceric acid or 3 PGA) d nk v.kvk
e VV thrk gA 3PGA cdi’k 1°y'k.k dk ¢Fke LFkk;h mRikn gku I bl C, p@ Hi dgr g D;kfd ;g 3 dkcu ;Dr
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2-

fp= 2110 ¢ dfYou p@ d ce[k pj.k

Vip;u VOLFk (Reductive phase) : bl vikfd;k e vipk;d “iDr & ¢cdif'kd vikfd;k e ATP ,0 NADPH,
d :i e fufer gb Fih mBdk mi;kx dj 3-QkLQkiXy 1 jyfMgkbM (3 PGAL) e vipf;r gk tkrk gA ; f@;k,
Xykdkykbf Il d foifjr gkr g vri blg Xykbdkykbfvd mR@e.k (Glycolytic reversal) ki dgr gA ;g f@;k nk ink
e 1.k gkrh gA

@
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(ii)

17y voLFkk (Synthetic phase) : 3-QkLQKXE jyfMgkb (3 PGAL) d nk v.kvk T Xydkt *kdjk dk fuek.k gkrk
g thcdk™k 1"y'%.k dk vilre mRikn gA Xydkt I LVkp dk fuek.k gkrk gA 17y'k.k voLFk e futu f@;k, BEilu
gkrh gA

Iutuu VOLFkk (Regenerative phase) : 3 PGAL d "K'k 10 v.k foftklu f@;kvk }jk vud e/;ort *kdjkvk dk
fuek.k djr gA ; IHh e/;orh “kdjk, vir e fj; ykt-5 QLQV d 6 v.kvk dk fuek.k djrh gA tk ATP I f@;k
djd fj0; ykt 1-5 ckbQLQV d 6 v.kvk e ifjofrr gk i gA bl 1 f@;k d VviriRuBP dh 1ut ¢iflr gk &k gA

vud e/;orh f@:k,

10 PGAL » > > > > —> 6 RUMP
6 RUMP + 6 ATP —— 6 RUBP +6 ADP

cdk™ I'y'%.k dk chikfor dju oky dkjd (Factors Affecting Photosynthesis)

(i)

(ii)

(i)

cdkk 1'y'k.k dh vitkid;k db ¢dkj d cka ,o vilrfyd dkjdk Hjk fu;f=r gkri gA

cka dkjd

cdk'k 4 ikni dh iflk;k gk vo'lkfkr yxix 1-49% cdk’k gh cdk’k 1°y'k.k e ¢;Dr gkrk gA cdk’k nk cdkj |

cdkk B7y'k.k dk chkfor djrk gA

It ¢dk'k dh rhork ¢ cdk’k c<u d BkFk& BkFk cdk™k B7y'k.k dh nj c<rh g 1jUr cgr vitkd rhork gk thu
ij nj AVrh gA

I cdk'k dh x.koUkk t cdk*k B*y'k.k cdk’k LiDVe d n*; Hkx e gh BEilu gkrh g cdk’k 1*y'k.k di vikdre
nj n*; LiDVe d cka ,o0 uhy Hkx e gkrh gA gj cdk’k e ¢cdk’k B*y'k.k ugh gkrk gA

dkcu MkbvkDIkbM (CO,) i ok;e.My e coO, dh ek=k doy 0.03% ;k 300 ppm gkrh gA ok;e.My e co, dh

ek=k 0.03 I c<dj 0.05% gku rd ¢dk*k B*y'k.k dh nj c<rh gA 1jUr bl 1 vi/kd gku 1] jé cn gku yxr g]

fell ¢di’k 1*y'%.k di nj de gk thrh gA

rkide (Temperature) { ¢cdk’k B*y'%.k dh nj 10°C 1 35°C rkieku ij c<rh gA ¢R;d 10°C rkieku c<u ij

f@;k nj nxuh gk tkrh gA bl Q,, dk eku 2 dgk tkrk gA 10°C I de rkielu 1j ,Utkbe fu'@; gk tkr g rfik

35°C 1 vilkd rkietu ij ,Utkoe dk foNfrdj.k gk thrk gA

(iv) ty (Water) ! dy vo'lkf'kr €y dk doy 1% Hikx gh ¢cdk™k 1*y'k.k e ¢;Dr gkrk gAenk ty cR;{k -1 I ¢dk'k

1'y'k.k dh nj chkkfor djrk gA enk €y veR;{k -1 1 ¢cdkk 1*y'%.k dh nj dk nk ¢dkj I cHikfor djrk gA
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v)

idi ty di def I iflk;k d j/k cln gk r g
fell co, di Ierk de gk tkrh gA

i iUh dk ty fotko de gk thrk gA

¢n'kd (Pollutant) § ok;e.My e SO,, CO, vktku

rik vU; en'kd x 1 ¢cdk'k 1°y'%.k dh nj dk de dj

nrh gA

vilrfjd dkjd

cdk’k T*y'%.k dh nj dk chikfor dju oky ce[k

vilrfjd dkjd futu gA

(i)

(ii)

(i)

L.kgfjr b ikgfjr db vuiflFifr e cdk™ B y'k.k
dh f@;k ugh gkrh gA cdk’k I*y'k.k di nj ik e
i.kgfjr dh ek=k c<u d BkFk c<rh gA

Ifpr Hktu dh ek=k ¢ dif'kdk e Rfpr Hktu
LVkp dh ek=k c<u d Bk ¢dk™ B*y'%.k dh nj
AVu yxrh g ijlr LVkp d njLF Hkx e LFkuklrfjr
gku 1j ;g c<u yxrh gA

ikodh vidrfjd Bjpuk | ;fn Bk ij j/kk dh
I[;k vikd ,0 i.ke/;klkd e gfjryodk di B[ ;k
vikd gkx rk ¢cdk'k 17y'%.k dh nj vikd gkth

egRoi.k fcln

cdkk B*y'k.k ,d egRoi.k tfod f@;k g ftle gj
ik 1; d ¢d*k dh mifLRfr e dkcu MkowvikD BkbM
0 ty Hjk tfiVy dicfud ;kixdk dk fuek.k djr gA
cdkk 1'y'k.k dh 1@;k gfjryod e BEilu gkrh g
ftle ik; thu oky FkbydkbM e gj o.kd 1.kgfjr
o Igk;d o.kd djkfVukbM ik; tkr gA
FkoydkoM ,d nllj 1j fIDd dh <jh dh rjg 0; ofLFkr
gkdj xuk dk fuek.k djr g tgk 1j cdk’k T y'%.k
dh cdk*kd vitkfd;k BETUU gkrh gA
cdik 1*y'%.k ,d to jkIk;fud] viDIhdj .k&vip;u
fd;k g fele ikuh dk viDIhdj.k rik co, dk
VIip;u gkrk gA
cdk’k 1y'k.k e cok'k Atk dk vorli'k.k db i.kgfjr
v.kvk ,0 WU; Bgk;d o.kdk Fkjk gkrk g €k ckn e
bl cdk'k Atk dk vl ;k diz e LRkuklrfjr dj
nr gA ; IHb o.kd feydj nk ¢cdk’k r=k dk fuek.k
djr g ftlg ¢cdk'k r=1,0 ¢cdk* r= 11 dgk tkrk
gA
cdk™k 1 y'k.k di vfkid;k
gkrh gA

nk pj.kk e IEilu

idh  cdikf'kd f@;k xue Hkx 1j BEilu gkrh g ,0
ble O, eDr gkrh gA

ik vedkf*kd vidd;k ofjryod d LVkek e BEilu
gkrh g] fele co,d fLRghdj.k 1 “kdjk dk
fuek.k gkrk gA

cdif*kd vikfd;k e ATP ,0 NADPH, dk fuek.k
rk g] f€l vipk;d "Dr ;k Lokxidj.k "kDr dgk
thrk gA
vedif'kd vitkid;k e wvipk;d “kiDr ATP ,0
NADPH, dk mi;kx CO,d ‘kdjk e vip;u gr
fd;k tkrk gA
cdkk B*y'k.k dh nj dkfu eu db ¢dkj d cka ,o
karde djdk ik okrk gA bue co, di IkUaerk]
cdk’k dh rhork] ty dh miyCkrk o rkieku ce[k
gA gdk'k Iy'%.k dh nj iUk o vk; rikk o.kdk df
ek=k 1j Hd futkj djrh gA

VH; kKR ¢'u

oLrfu'B ¢'u

1-
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cdk'k I'y'%.k e cdk'k Atk -ilrfjr gkrt g &
Vi ki=d Atk e ich xfrt Atke

Wy jkik;fud Atk et fo]r Atk e

cdik I'y'%.k fdsk g &

Ve mip;h ick wviDIhdj.k&vip;u
iy AR K fnk mijkor BHh

cdk’k 1'y'%.k e mIftr viDIttu dk Tkr g &
Vi ty ick dkcu MkowkD BkoM
il mijkor nkuk int mijkor e 1 dkb ugh
cdi’k 1'y'k.k dh vedif*kd viki@;k BEIUU gkrh g &
Ve Xuk e ich LVkek e

il ekoVkdkfM;k e ink mijkor BHkh

gdk'k I'y'k.k dk cFke pj.k g &

ivh ikgfjr dk cdk'lh; Atk Hjk mikeu

ich ty dk cdikf*kd V|?kVu

il QKLQkFjyhd]j .k

int  NADPH, dk fuek.k

C, Iknik e vedkf*kd dk ¢Fke LFik;h mRikn g &
Vb PEP ich PGA

it rRUBP Int Xydkt



vipk;d "kDr g &
vk ATP ict NADPH,
il migkor nkuk int  dkb ugh

ty dk ¢cdkf'kd vikvu dh vitkid;k fdi 1 Ick
J'[

Vi p@h; QKLQKjyhd] .k
ich vp@h; QKLQKjyhd].k
i cdkk r=-1
int mijiOr BHh
40°C rkieku 1j ¢dk’k
g D;kd &
ivi co, dh ek=k e of)
ich ty dh def
iy, Utkbe dk foNfrdj.k
ik mijior e 1 dkb ugh

1'y'k.k di nj de gk tkrh

viry%Ukjiked ¢'u

1-

2-
3-

cdk'k 1 y'k.k dk ifjHkfkr dift;A

cdkk 1 y'%.k dk vilre mRikn D;k g\

cdk’k B*y'k.k dh f@;k e Hkx yu oky Igk;d
o.kd dku&dku I gkr g\
ty d cdk'ih; vivu d fy,
d uke fyf[k;A

gfjryod e tk Dokf/kd ckVhu feyrh g midk uke
fyf[k; A

vko";d nk vk;uk

6-

7-

JM Mki dh [k fdBu dh Fi\ ;g AVuk n*; LiDVe
d fdl Hkx e gkrh g\

dfYou p@ dk C,pd D;k dgr g\

y’>kUkJ Red ¢'u

2.

gfjryod di 1jpuk dk B{ki e o.ku dift;A
cdk’k 1'y'k.k e ¢;Dr gku oky o.kd dku&diu 1
o\

ty d cdk'lh; vikvu I vki D;k Te>r g\
cdkf'kd QKLQKfjyhdj.k fdl dgr g\

pdh; ,0 vpdh; QkLQkjyldj.k e virj Li'V
dift; A

cdk’k r= 1 dh Bjpuk Be>kb;A

dfYou p@ dh vip;u volFk e dku&dkulh
Vi@ ;k, gkrh g\

cdk'k 1'y'%.k ,d viDIhdj.k&vip;u viid;k g]
le>b;A

fucU/ kRed ¢'u

1-
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"k QkLQKkfjyndj.k 1 vkl Dk Be>r g\ p@h;
0 Vp@ cdi’k QkLQkjyhdj.k dk foLrky 1
le>kb;A
dfYou p@ Hjk co, d fLRjhdj.k di ¢f@d;k dk
0.fu dift;A
cdk™k 1*y'k.k dk cHikfor dju oky dkjdk dk o.ku
dift; A

mUkjekyk + 1 40% 2 ink 3 vk 4 ich
5 Y4ch 6 4ck 7 40% 8 Uck 9 UhY



v/, & 22
ini "kjtj @k fokku & fYr;
(Plant Physiology - II)

"0lu (Respiration)

lelr Ithok dk viuh tfod f@;k, dju d fy,
Atk dh vio® ;drk gkr gA 1o mue mifLFkr dikcfud
ikkd inkFik €1 dikckgkbMV] ckviu] ok vikin 1 ; Atk
clir djr gA bu tfVy dicfud iniik e Ipr Atk ,d
fof*'('V to jkbk;fud cfd;k Jjk eDr gkrh g] fEldk ,d
fof*k'v Atk v.k ATPd -i e Ifpr fd;k thrk gA ATP
Hijk fofklu to f@;kvi d fy, ;g Atk cnku di thrh gA

ikl dh nf'vV e "ollu ,d viDIhdj.k vitki@d;k g
ftle Ithok e mifLFkr fofilu €fVy dkcfud inkRk dk
fo%Vu gkrk g] feld Qylo:i CO, ,0 H,O mRilu gkr
g rAk Atk eDr gkrh gA vri "ollu ,d vip;h] Atk
foekph rFk viD Ihdkjh vitki@;k gA ;g 1thok e fujlrj
pyu okyh vitkf@;k gA *ollu 1kl ,0 tlrvk d thfor
Jou dk ce[k y{k.k gA
*olu ,0 ngu
(Respiration and Combustion)

lekurk, ' "olu ,0 ngu e futu Bekurk, mifLFkr
gkrh g &
1 viDIrtu dk mi;kx 2- dkcu MkbwikD BkbM dk fu"dklu
3- Atk dk foeDr ghuk

*olu ,0 ngu e db ¢dkj d Wirj ik; thr g&

"olu d cdkj (Types of Respiration)

‘olu @k d virxr e[;ri dicfud inkFik d
fokvu I jklk;fud vFkok dk;{ke Atk foeDr girh gA
‘olu vilf@;k viDIttu d ¢R;{k mi;kx vFkok fcuk
mi;kx d BEilu gk Bdrh gA vrt viDlrtu d
mi;kx@wvuizkx d vk 1j "olu dk nk ¢cdkj e
fobkfeEr fd;k €k 1drk g&

1- ok; vFkok vkiDIh *ollu (Aerobic Respiration)

2- vok; vFok vukDEh *ollu (Anaerobic Respiration)
1-  vkDIh *olu (Aerobic Respiration)

‘olu di ;g Ne; ¢f@d;k g] € viDlitu dh
mifLFfr e BEilu gkrh gA viDIttu dh miflFdr e
,thbek dh Dgk;rk 1 bl @k d virxr dkcfud
inkFkk d ik viD Ihdkjh fo%vu | ty rFik co,cur g
rik Atk edr gkrt g vt viDlh *ollu ,d m'ek{ib
vii@;k girh gA Xydkt vFiok YDVkt dk vilkdkjd
ekudj bl vitki@;k dk Bex Beidj.k futu ¢cdkj 1 fn;k
th 1drk g&

C6H1206 + 602 —>6CO2 +6H20 + 686K.cal / mol.

*0lu (Respiration)

ngu (Combustion)

1 difkdk Jjk fu; f=r v ;k

2- At fu'dklu Mj&Mj gkrk gA

3 ;0 @5k Mell; rki ij gkrh gA

4 ;g vitkid;k ,Utkbe Hjk fu;f=r gkrh gA
5 Atk dimekd :ie gl de girk gA
6 ATP dk fuek.k gkrk gA

dif*kdk dk fu; =.k ugh gkrk gA

Atk ,d liF vilkd el=k e mRilu gkrh gA
;0 f@;k mPp rki ij gkrh gA

bl f@;k 1y ,Utkbek dk fu;=.k ugh gkrk gA
Atk d mekd -i e gkl VR;fAkd ghrk gA
ATP dk fuek.k ugh gkrk gA
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2- vukDIh "olu (Anaerobic Respiration)

ok; VvFkok viDIhtu dh vuifLFkr e gku okyh *ollu vitki@;k vukDIh *olu dgykrh gA bl vitkid;k e dkcfud
kR vFkok "o Buk/kkgk dk vk viDIhdj.k gkrk g] vri vilre mRikn €y ,0 CO, ugh gkdj CO, ,0 vi; dicfud
inkfk €1 ,Ydig.K dicfud vEy gkr gA vulDlh "ollu e "olukMjk d vik*kd fo%vu I mRikinr Atk dh ek=k Ha
de gkrh g bl vilf@;k dk futu Behdj.k Hjk fuzfir fd;k €k Idrk g&

vok; "olu vikdk'kri thok.k ,0 dodk e ik;k thrk gA vud mPpoxi; ikk d mlkd vdfjr gir g, rfk
,df=r citk vifn e Ht dN Be; d fy, vulDIh "ollu gkrk gA

viDIh ,0 vukDIh "ollu e Vvirj

viDlh "olu vukDIh "olu
1- ;9 f@;k o, dh mifLFkfr e NEilu gkrh gA ;9 O, dh vuifLRfr e gkr gA
2- bl vikid;k e mPp ek=k e Atk mRilu gkrh gA ble Atk miknu vi{kNr dkQh de ek=k e gkrk gA
3- ble dickgkbMV d 1.k viDIndj.k I vilre ble dickgkbMV d vi.k viDlndj.k I CO, ,0
miikn d =1 e O, rRk ty dk fuek.k gkrk gA ,Ydkgy mRikinr gkr gA
4- ;g vitkid;k dif"kdk &0; ,0 ekoVkdkiuM;k e ;0 1.kri dif*kdiked; e BEilu gkrh gA
IEilu gkrh gA

‘olu vitkid;k d LFky
Rkell; rt ;dfj;kivd dikf*kdkvk e "ollu vilf@;k dkf*kdkel; ,o0 ekoVkdkiUM;k e BETUU gkrh g bue viDItu
ij fulkj Belr vitkid;k, ekovkdkiM;k e BEilu gkrh gA ekbVkdkfUM;k ATP d fuek.k e egroi .k Hfedk fuogu djrk

g blfy, bl dkf*kdk dk “kDrxg (Power house of cell) dgr gA ckdfj;kvd dif*kdkvk e “ollu vitkid;k,
dif*kdkad; ,o0 dkf*kdk f>Yyh ij BEilu gkrh gA

viDIh "ollu dh f@;k foflk

(Mechanism of Aerobic Respiration)
viDlh "ollu di Rkek); f@;k fof/k riu pj.kk e BEilu gkrh g&
1- Xykbdkykbf I I (Glycolysis)
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2- A1 p@ (Kreb's cycle)

3- byDVku ifjogu r= (Electron transport system)

1- Xykbdkykbf Il (Glycolysis) : Xykbdkykbfl 1 *ollu dh c¢Fe viki@;k g fele 6 dicu ;Dr “kdjk ick;!
Xydkth dk ifjoru 3 dkcu ;Dr ikb:fod VvEy dh nk v.kvk e gkrk gA ;g vitf@;k dkf"kdiel; e viDIhtu dh
miflLFfr@wvuiflFfr e BEiUu gkrh gA bld foftku pj.k dh K€ riu teu oKkfudk ,EcMu] e;jgkQ ,o ikjukl
(Embden, Mayer Hoff and Parnas) }kjk dh xb Fh blfy, bl EMP ifjiFk Hh dgr gA Xykodkykbfl I dh Bex f@;k
dk futufyf[kr Fetdj.k Fjk n"kk;k € Idrk g ifp= 22-1%A

C,H,,0, +2ATP +4ADP + 2pi + 2NAD — 2C,H,0, + 2ADP + 4ATP + 2NADH,

fp= 221 4 Xykbdkykofl 1 di foffilu tojklk;fud vinid;k,

Xykbdkykbf Il dh vk ;k vukDEh ;0 viDIh *ollu e Beku i I BETUu gkrh gA vok; *ollu dju oky thok
e "olu doy Xykbdkykbfl I Hjk gh IHo gA bl vitkid;k d virxr gku okyh Belr vikf@;kvk dk fuEuku Ik}
le>(;k th Idrk g &
@) Xydkt dk 1f@d;dj.k (Activation of glucose) : Xydkt ,d LFk;h "kdjk g & vklkuh 1 fofVr ugh gkrh g
vri bl ATP Hjk Atk cnu djd 11@; fd;k thrk g b1 *kdjk dk QRLQKjyidj .k i dgr gA bld virxr futu
f@;k, gkrh gA
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(ii)

(i)

(a)

(b)

(©)

(d)

YDVt 1&6 MkbQKLQV dk QKLQkiXy 1jyfMgkbM e fo%Vu (Splitting of fructose 1-6 diphosphate in
phosphoglyaraldehyde) : YDVkt 1&6 MbQKLQV ,d 6 dkcu Tjek.k ;Dr v.k g t ,YMyt ,Utkbe di mifLFkr
e fo[kf.Mr gkdj 3 QKLQkXy 1jy ,fYMgkb o MkbgkoMkDEh , BAVku&3 QKLQV dk fuek.k djrk gA ; nk ;kixd
Vk; Kt QKLQV dgyikr gA

ikb-fod vEy dk fuek.k : 3-QkLQkiXy IjyfMgibM d nk v.k fuku vitki@;kvk ik viDliNr gidj ikb = fod
vty d nk v.kvk dk fuek.k djr gA

3 PGAL dk QULQKjyidj.k : 3 PGAL fMgibMitut ,ltkbe dh miflFifr e HPO, I VHiD:k dj 1-3
MOQILQKfty 1 jyiMkgibM ok fuek.k djrk gA

1-3 MkbQILQKfXy Ifjd iy dk fuek.k : ,Utkbe fMgibMiftut di miflRfr e 1-3 MbQKLQKXy I jyfMgkbM
VIDIINT gkdj 1-3 MbQILQKXy Bfjd VEy di fuek.k djrk gA

bl vikfd;k e NAD* gkbMktuxkgh dk dk; dj NADH, dk fuek.k djrk g tk ETSe ¢o’k dj e ATP dk fuek.k
djrk gA

3-QkLQkXy Ifjd vEy ,0 ATP dk fuek.k : 1-3 MkbQkLQLfXy Ifjd dibut ,Utkbe di mifLFkfr e ,d v.k ATP
,0 3 QkLQkiXy Ifjd vEy dk fuek.k djrk gA

Leko;oldj.k Fkjk 2-QkLQkfXy Bfjd VvEy dk fuek.k ! 3-QkLQkXy 1fjd vEy d QLQV leg d nlj dkcu
i LFkukUrfjr gu 1 2-QkLQKXy Ifjd vEy dk fuek.k gkrk gA
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(e) ty fo;ktu Hjk QKLQkbukyikb:oV (PEP) dk fuek.k : bukyt ,Utkbe dh miflFkfr e 2-QkLQkiXy 1fjd
viy e 1 ,d ty dk v.k fudy dj 2-QkLQkbuky 1kbzfod vEy dk fuek.k gkrk gA

(f) 1kb:zfod VEy rFk ATP dk fuek.k ¢ 1kb-oV dkbut dh miflFkfr e 2-QkLQkbuky ikb-oV 1 QILQV leg

fudy dj ikbzfod viy o ATP dk fuek.k gkrk gA

itb-fod vty Xykbdkykbfl I dk vilre mRikn gkrk gA bldk Hfo"; dif*kdk d 1;koj.k 1j fulkj djrk gA
dikf*kdk dk i ;kr viDItu miyGk gku ij ;g viDlh; *ollu djrk g ,0 viDIftu dh vuifLFfr e ;g vukDIh;
‘olu dh vitd;k, djrk gA
Xykbdkykbfl 1 dk 1kj &
1. cR;d 6 dkcu ijek.k ;Dr Xydkt v.k I 2 v.k Tkb-fod VEy i3-dkcu ijek.k: dk fuek.k gkrk gA
2- bl vii@;k e 4 v.k ATPfufer gkr g 1jUr 2 ATP dk mi ;kx gk Tkrk gA vri k) yitk 2 ATP v.kvk dk gkrk
gA
3- 2V.k NADH, dk fuek.k gkrk g & byDVku vflkxeu r= Hjk 6 virfjDr ATPv.kvk dk fuek.k djr gA vri dy
Atk miknu 8 ATP v.k gkrk gA
viDIttu dh mifltFkfr e dif*kdiel; e Xykbdkykbfl T vikf@;k 1 mRilu ikb:fod viy @1 pd d fy,
ekoVkdkfiM ;k e ¢o™k djrk gA ;g Vi@ ;k nk pj.k e BEilu gkrh gA
idt 1kb zfod vEy dk ok;oh; vkDIhdj.k (Aerobic oxidation of pyruvic acid)
ik a0l p@@flivd vty p@ lfp= 22-24

idb kb zfod vEy dk ok;oh; wvkDEhd].k (Aerobic oxidation of pyruvic acid) : ViDItu dh miyGkrk ij
ikb - fod vy d v.k ekbVkdkiM;k e co'k dj "ollu dk nljk pj.k ckjEHk djr gA ekbVkdkiM;k e bl ikb:-fod viy
d riu dicu ijek.kvie I ,dco,d i e viDIINr gk tkrk gA rRipkr bl dk iko - fod MgibMitut dh mifLFir
e viDIhdj.k gkrk g ,0 bld ckn dk,Utkbe&, (COA) I 1;Dr gkdj , IfVy dk,Utkbe , dk fuek.k gkrk gA , BnfVy
dk,Utkbe&, g ekbVkdkfM;k dh virif>Yyh d Hn dj efVDl e ¢o’k dj Idrk gA blfy, bl Xykbdkykbfl 1 ,0
@01 pd d e/; ;ktd dMh dgk tkrk gA

vri ikb-fod viy d 2 v.k ok;oh; vkDEh].k Hjk nk&nk v.k ,f1Vkby dk,Utkbe ,] NADH,0 CO,d 2 v.k
cukr gA

[k 200 p@ :ekbVkdkfiM;k e BEilu gku okyh bl ¢f@;k dh [KE fcfV'k to jhk;u'kL=h 1 ,p-,- AC0 (Sir
H.A. Krebs, 1937) u di R fEl 1 blg 1953 e ukcy ijLdkj B DEekfur fd;k x;k FRA b1 vikf@;k dk ckjerk flfvVd
Vviy d fuek.k I gkrk g vri bl f1fvd vEy p@ Hh dgk thrk gA @01 p@ dh vikid;k, ekbVkdkfiM ;k dh vid/kk=h
e futukulkj DEiu gkrh g &
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fp= 222 + @01 p@ dh e[; VIHD;k,

1. fifvd vty dk fuek.k i ,flVkby dk,Utkoe ,] viDlyk,flfvd viy 1 1%ud ,Utkbe dh miflFfr e f@;k
dj ty ;ktu Hjk flfvd viy dk fuek.k djrk g vkj dk,Utkbe , eDr gk tkrk gA

2- Jdifufvd vty dk fuek.k § flIfvd vty d ty fo;ktu fl1 ,dkfufvd viy mRilu gkrk gA

3 viblklfvd viy dk fuek.k § fl1 ,difufvd vty ty ;ktu Hjk viblkIfvd vey dk fuek.k djrk gA

[ 196 ]




10-

viDlyk& DI fud vEy dk fuek.k t viblklfvd vEy d tMgkbMkitut ,Utkbe dh mifLFfr e fogkbMkftundj.k
I viDlyk&IfDIfud VEy ,0 NADH, cur gA

a diVikyVijd viy dk fuek.k # viDlyklfDlfud vy d tMdikciDItdj.k 1 o diViyVijd VvEy curk gA

1D Hfuy&dk,ltkbe , dk fuek.k i o diViXyVijd vEy d viDIhdh; fodkciDlnfydj.k I pkj dkcu ;Dr

i
IDIfuy&dk,Utkbe , dk fuek.k gkrk gA vikf@;k e eDr gku oky okbMktu 1jek.k NAD* dk NADH, e
vipf;r dj nr g ,0 CO, eDr gkrh gA

1DIhfud vEy dk fuek.k & IDERfud Fk;kdkbut ,Utkbe dh mifLFfr e IDNffuy dk,Utkbe , d ty vidVu
I 1DMhfud VvEy dk fuek.k gkrk g rFk COA 1ut eDr gk tkrk gA bl f@;k e aTPd i e Atk eDr gkri g
th ckn e ATPd fuek.k e ¢;Dr gkrh gA

f;efjd viy dk fuek.k + IDIHfud fMgkbMifEut ,Utkoe dh miflFfr e IDNtfud vEy viDIINF gkdj
1;efjd vEy dk fuek.k djrk gA bl f@;k e eDr gku oky gkbMkEu ijek.k FAD Hjk xg.k dj FADH, e ifjofrr

gk Ekrk gA

efyd vty dk fuek.k t 1;ejt ,Utkbe dh mifLRfr e ty ;ktu }jk ;efjd viy efyd vty e ifjofrr gk

thrk gA

viDlyk ,flfvd viy dk fuek.k i @01 p@ d vilre pj.k e efyd fMgkbMkFeut ,Utkbe dh mifLRfr e efyd
vty d viDIndj.k I viDlyk ,flfVd vEy curk gA

;0 VIDRyk LflivVd viy iui @1 p@ dk ckjEdk djrk gA

@il p@ dk egRo

1-
2-

bl p@ e ATP v.kvk dk fuek.k gkrk g &k foftklu tfod dk;k dk BEilu dju e Dgk;rk djrh gA
bl p@ e db , 1 e/;orh ;kixdk dk fuek.k gkrk g fEldk mi;kx vU; to v.kvk d 1'y'%.k e gkrk gA
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tydit d ok;oh; viDlidjk dk Tij

@-1- cf@;k mRilu Atk
1 JXylodiykbfl I Yydkt e ikbzfod VEy di fuek.k g ATP
2. el;LFk pj.k ikb:zfod VEy e ,fIVkby di,ltkbet 6 ATP
3 acl p@ 4, f1Viby dk,Utkbe dk i.k viDIhdj.k 24 ATP
38 ATP

vukDIh; “ollu dh f@;k foffk
viDIftu dh vuiflFifr e kb - fod vEy dif*kdkel; e ,df=r gku yxrk gA bl voLFk e vukDEIh "olu dh f@;k
ckjErk gk tkrh gA 1Kk ,0 tlrvk e ;g f@;k flu&flu cdkj 1 girh g&
1. ke ;g f@;k nk pj.kk e 1.k gkrh gA ¢Fe pj.k e tkb-fod vEy ,fRVfYMgkbM e ifjofrr girk g ,o0 nlj
pj.kes fl VEMgloM } Kk NADH, dh gkoMktu xg.k dj ,frky ,Ydkgy dk fuek.k gkrk gA

2- tlrvke ;9 f@;k ,d pj.ke i.kgrh g ,0 yfDvd VEy curk gA

byDVku vfikxeu r= rFk vkDINQKLQkjyidj .k

(Electron Transport System and Oxidative Phosphorylation)

Xykodkykbfl 1,0 @1 p@ e viDIhdj.k&vip;u viid@;kvi I fufer NADH, ,0 FADH, mPp Atk ;Dr v.k
gr gA bul Atk eDr gkdj ATPdk 1°y'k.k djri gA vipf;r NADH, ,0 FADH, I byDVku vitkxeu r= Hjk ATP
fuek.k dn ¢fd;k dk viD IhQKLQKJyId] .k dgr gA ;g vitkid;k ekoVkdkiM;k d fALVh 1§ mifLRr viD It lke@F d.k
e IE1lu gkrh gA bl vitkxeu r= e gkoMktuxkfg;k dk @e NAD I FAD, ;fcfDouku (CoQ), Cytb, Cytc, Cytao
Cyta, girk gA lbVidke a, b, ¢, a, I;fker ckviu gkr g ftue Fe ,d ciLAfvd leg d =i e feyrk gA ble
viDIhdj.k&vip;u dh f@;k fukukulkj BEilu gkrh g ifp= 22-3tA

bl vikxeu r=e logFke gkbMktu dk LFkukirj.k gkrk g] fEl I NADH, viDIINT gkdj NAD e ifjofrr gk
thrk g ,0 gkbMktu dk FAD xg.k dj FADH, e vipf;r gk tirk gA ;g vipf;r FADH, viu gkbMktu dk
;fcfDouku dk ndj FAD e ViDIINK gk tkrk gA ;fcfDouku gkbMiktu v.k dk ¢iVku (H*) ,0 byDVku e fo;kfer dj
nrk g fEl I ¢kVku dikf*kdke); e cokfgr gk tkr g rRk byDVku byDVku vitkxeu r= dk Lkukirfjr gk €kr gA byDVku
dk LFkukirj.k b1 r=1j @e’li Cytb, Cytc, Cyta ,0 Cyta, dk gkrk gA

bl LRkulrj.k e riu LFkyk ij viikd ek=k e Atk eDr gkrh g] &k ATPfuek.k e ¢;Dr gkri gA ; riu LFky futu
cdij 1 g &
idt NADH, rfik FADH, d e/;
ik TkoVidke b ,0 HkbVidke c d e/;
ixt IbViGke a ,0 lkbVidie a, d e/;
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fp= 22-3 % viDIt & "olu dh f@;k fof/k

byDVku vitkxeu r=d vflre xkgh cy +a, rd igpr&igpr byDVku Atk jfgr gk tkr g bl byDVku dk
Cyt a, }kjk viDIntu ijek.k dk LFkuklrfjr dj fnsk thrk gA ;g vk;fur viDIhtu nk ckvku | f@5k dj ty d

v.k dk fuek.k dj yrk gA

IEi.k byDVku vftkxeu r=e ,d NADH,d ¢o'k I riu ATPV.k ,0 ,d FADH,d ¢o’k I 2ATP v.k dk fuek.k
gkrk gA

*olu X.kd (Respiratory Quotient)
‘olu x.kkd f@;k e fu'diflr co, rfik vo'ikfkr O, d vk;ru d vuikr dk "ollu x.kd dgr gA

*olu x.kd dk eku "ollu @;k e foXVr gku oky inkFk di jklk;fud cRfr ij fukj djrk gA

RQ d fofflu eku ‘olu dk cikfor dju oky dijd
() RQ=1tc "olu vitkdijd dicigibMV gkrk gA "olu dh nj db dkjdk Hjk ciifor gkrh gA bu
(i) RQ= ,d I de (RQ<1) dkjdk dk nk oxk e folkftr fd;k tk Idrk g&

id4 olk d fy, RQ=0.7 vk cka dijd ick vilrfjd dijd

Uk ckviu d fy, RQ=0.8 5k 0.9 ivi cké& dkjd t *ollu nj dk clkfor dju oky cl&
(i) RQ=0ekly ikni dijd futu g &
(v) RQ dk etu 1 I vifkd (RQ>1): dicfud viy (i) rkieku (Temperature): rkide "olu j ckko Myu
) RQdk elu vok; "ollu e vulr girk gh okyk Icl egRoi.k dkjd gAo°C I 30°C rd rkieku
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c<u 1j "olunj c<rhigAoec I de rkielu ij ;g
nj cgr de gk tkrh gA

(i) vkDINEuU (Oxygen):okrkoj.k e viDIitu dh ek=k
dk dkQh Thek e AVku&e<ku 1j Hh *ollu nj ij dib
Ghkko ugh IMrk gA ok; e O, dh ek=k 1.9% rd
%Vku 1j "olu nj cgr de gk trh g 1jUr vok;
*ollu gkrk jgrk gA

(i) cdk*k (Light): "ollu fnu ,0 jki= e fujlrj gkrk
Jork gA cdkk 1jk{k =1 1 "ollu dh nj dk cHikfor
djrk g] €1 ¢cdk’k Hjk rkietu e of)] cdk™ 1*y'k.k
Hyk “kdjk dk fuek.k ,0 j/k dk xIh; vknku&gnku
gr [kyk jkukA

(iv) ty (Water): ty dh ek=k c<u 1 ,d lhek rd
‘olunjc<rigA'dcitke ty dideh I "olu
nj de gkrh g ,0 cit Hjk €y dk viri*k'k.k dju
1j "ollu nj c< tkrh gA

(v) dkcu MkbwvkDBkbM dh BkUerk (Concentration
of CO,): CO, d vikd Iie.k I j/k cin gk thr g]
fell o,dh ikni e deh gku yxrh g ,0 *olu nj
de gk tk h gA bl dk ¢frdy chiko citk d vdj.k
0 ikni of) i iMrk gA

vilrfjd dkjd
dki*kdkal; ,0 ble ik; thu oky "oluh; f@;kek]

ce[k viirfjd dkjd gA

1. thozl; b dkf*kdkel; ,0 ble ik; tku oky "oluh;
f@; k) cek viirfjd dkjd gA

2- "oluh; 1nkrk & dkf*kdkvk e mifLFr foftkiu cdkj
dh *kdjk, ce[k "oluh inkFk g budh Bklerk c<tu
1j ,d Ihek rd "olu nj e of) gkrh gA

ikni gkekUll

(Plant Hormones)
gkeku "kin dk ¢;kx BocFke LVjfyx (Sterling) u
fd;k FA 1kni gkeku o dkcfud InkFk gkr g &k fd 1kekk
d ,d Hkx e B'yfkr gkdj wvU; Hkxk e LRkuklrfjr gk
thr gA ; vfrl{e ek=k e tknik dh of) dk cHikfor djr
gA ; InkFk 1kni dh dikf; dh; xfriof/k;k (Physiological
activities) dk chikfor o fu;f=r djr gA gkelll dk ge
ikp ce[k oxk e fotkitr dj 0dr gA ; g & 11k vkDlu
%2% fecjfyu 3¢ BkbVkdkbfuu 4% bFkbfyu 5% of)
fujkékd i nkFkA

bud vfrfja tlLekfud vty (Jasmonic acid),
Iyhflfyd vEy (Salicylic acid), ¢ I ukLijbM
(Brassmostermd) rHk dN foVkfell (Vvitamins) Hh Tknik
dh of) dk fu;f=r djr gA

VKDIUL  (Auxins)

VKD UL *Kn dh 0;Riflk xid *Kn vk lu (auxin)
I gb gA bidk vFk gkrk g of) djuk (Togrow)A ; , 1
tkni gkelll gkr g felg BogFe [ktk x;kA bug Icl
gy ekuo e= 1 iRd fd;k x;kA b.My ,flfvd vty
(Indole acitic acid) rfk bl d Beku x.k oky IHa ckNfrd
rik Nf=e 1*yfr inkFk vidDlu dgykr gA

, 1 inkfk € vifDlu e Zillrfjr gk 1dr g mlg
vkfDlu 1oorh (Auxin precursor) dgr gA vkfDlu dh
dk;fof/k dk ckikr dju oky 1kni ¢frvkfD Bu (Antiauxin)
doykr g rik , 1 vifDlu felg dif*kdkvk T vklkuh 1
iFkd fd;k € 1drk g mig e& vkiDlu o felg vklkuh
1 ifkd ugh fd;k & Bdrk g ;k dkcfud foyk;dk
(Organic solvents) dh Igk;rk I c¢klr fd;k €krk g mlg
cfi/kr vkfDlu (Bounded auxin) dgr gA

ik e vifDlu WVR;Ur I{e ek=k e ik; tkr g vri
budh mifLRfr n'fku d fy; I{e Tonh tfod 1ji{k.k
(Sensmve biological test) G;kX e yk; tkr g] ftlg to

ekiu (Bioassay) dgr gA to vkekiu d Hjk vkDlu
dh ek=k rrk mud tkn1 of) 1j IMu oky chiko dk Kkr
fd;k € 1drk gA viDlu d to viekiu gr tb ckdjpky
odrk ijh{k.k (Avena coleoptile curvature test) dk ¢;kx
fd;k x;kA ck; Bu&tllu (Boysen-Jensen 1910-13) U
th d ckdjpky dk "K'PNfnr (Decapitate) dj fn;k
rrk 1k;k fd og o@.k (Curvature) ¢nf'kr ugh djrk gA
dV g, Hix dk TuiltFkfir dju 1j o@.k vFok ¢dk"lkuoru
(Phototropism) {kerk 1ui LFkfir gk €krh gA

mijk& ¢;kx d vk 1j mlgku ;g fu'd'k fudkyk
fd cdk"tkuoru vFiok o@.k d fy; mlkjnk;h inkFk venhir
ik’o 1 uhp dh vkj LRkukirfjr gkrk gA

viiDIUL d dikf;dh; chiko

(Physiological Effects of Auxins)
vifDlu dh Bklerk dk 1k/k d foftkiu

ij quu cdkj 1 ctkko gkrk g &

1- "\ chkkfork (Apical domlnance)
dh mifLFfr d dkj.k ik*o vFio

ik dh of)

LR dify dlk
ok d{iLFk dfydvk
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dh of) vif*kd -| I vo:) gk tkrh gA bl "l
GHikfork dgr gA " dfydk}kakaIu dk Iry'k.k
gkrk g & uhp dh vkj LRkukUrfjr gkdj k"o dfydivk
dh of) dk Likinr djrk gA ;fn "'k dfydk dk
dkv fn;k &; rk ik"o ;k d{iLFk dfydk, fodflr
gku yxrh gA

[kjirokj dk mUeyu (Eradication of weeds) :
2,4-D (2, 4-Dichlorophenoxy acitic acid) uked
VvkDlu Hjk [krk e Qlyk d B mxu oky vuko®;d
[kjirokjk dk u'Vv fd;k tkrk gA

dV ru 1j tM foHknu (Root differentiation on
stemcutting) : ;fn 1kni d dV g, Hkx d fupy flj
dk vkiDBu e Mck fn;k &; rk bl dV Hkx B "k
gh €M fudyrh gA bl d b.Mky (; Vifjd vEy (1BA)
uked wkiDBu dk ¢;kx fd;k €krk gA mnkgj.k &
xykc e dye yxkdj u;k 1kni r;kj djukh)
viu'kdQyu (Parthenocarpy) : fcuk fu'kpu d cfit
Jfgr Qy ¢iir dju d fy; i"i d idlj fudkyd]
ofrdkx 1j vifDlu dk fNMdlo fd ;k tkrk gA mnkgj .k
& bk ubc] vxj] dyk vikfnA

¢ hIrkoLFkk fu; =.k (Control of dormancy) : vifDlu
d foy;u dk fNMdko dj vky d dnk dk ¢cLQVu |
Jkdk tkrk g €N vky dk yEc le; rd Ixg
fd;k €tk 1dA

1"ik dh 1%urk dk de djuk (Thinning of
flowers) : offk 1J Qyk dh I[;k o vkdkj c<ku d
fy; virjka 1"iu ¢f@;k dk jkdu e vifDlu Igk;d
gA mnkgj.k d fy; vie 1j NAA rik NAAM dk
fNMdko dj i"iu f@;k dk fu;f=r fd;k & Idrk
gA

2,4-D, IAA rFik IBA dk fNMdko dj vifjiDo Qyk
dk >Mu I jkdk € Idrk gA

uk'kikr] Ic vifn 1j NAA dk fNMdko dj n hk
"W[kkvk d 1ok dk y% dj budh I[;ke of) dh t
Idrt g rifd bu ij Ht Qy vi/kd yxA

mikd o/ku (Tissue culture) : vitdy vkiDlu d

vug;kx I mlkdk o vxk dk Ni=e Bo/u 0;kid =i

I fd;k €k jok gA viiDlu ey fuek.k o dyl
folknu e egRoi.k Hfedk futkkr gA

fEcjfyu (Gibberellin)
thiku d /Mu d [krke Tu 1890 e dN kK v Lkekl;
2i 1 yEc gk x;A bl cdu jkx (Bakane disease) uke
fnsk X;KkA gkjh (Hori 1898) u bl jkx dk v/; ;u fd;k
o ik;k fd bl jkx B xflr ik vlkell; -1 1 yEc o
iry gkr gA bue 1"iu ugh gkrk rFk ; Qy o it miilu
dju e vIer gkr gA Rkekl; Hk'kk e blg codQ uoknfHn

(Foolish seedling) dgk tkrk gA /Mu dk ;g jkx ,d dod

fecyyk 1; trdkjkb (Gibberella fusikuroi) Hjk gkrk gA
djkBkok (Kurosawa, 1926) u ;g cexf.kr fd;k fd

bl dod d L=fo dk ik 1j fNMdu I ;g jkx gk tkrk
gA ;kerk rFk gk;klh (Yabuta and Hayashi 1939) u bl
dod 1 ") f@LVyh; jhk;u chir fd;k rFkml fEcjfyu
uke fn ;KA foftklu dodk ,0 mPp iknik I vc rd 100 |
vikd ¢dkj d fecjfyu clir fd; t pd gA bldkGA,,

GA, GA,, GA , vifn ukek I thuk thrk gA bue GA,

Icl 1gy [t tu oky rFk Bkell; -1 1 ik; thu

oty fecjfyu e 1 ,d gA
JkIk;fud nf'V 1 IH0 fecjfyu fecjfyd viy

(Gibberellic acid) gkr gA

fecjfyu d dif;dh; chkko

(Physiological Effects of Gibberellins)

1- 1.k ni%u (Internode elongation) : fEcjfyu Tknik
e 1.k ni%u dj wknik dh yEckb e of) dk ¢fjr
djrk gA

2-  citkdj.k (Seed germination) : N 1knik d cit
enk 1 ty vo'lifkr dj Qy tkr gA bud H.k
fecjfyu 1'y'%.k djr g & ,Y;jku 1jr (Aleurone
layer) e folfjr gkdj Hk.k di of) ,o chekdj.k d
cfjr djr gA

3- ¢lflr Hx djuk (Breaking of seed dormancy) :
vud ofkk dh dfydkvk rFk chtk e 1kb thu okyh
clflr dk fecjfyu dh mPp BiUeerk }jk fucHikon
fd;k € Idrk gA

4- 1"1u (Flowering) : ftcjfyu dN 1knik e 1"iu d
fy; ¢jd “liru (\Vernalization) mipkj vFok vkif{kr
niflrdky (Photoperiod) dk ¢frLRkiu dju e B{ke
gkr gA

5 vfu'kd Qyu (Parthenocarpy) : ftcjfyu viiDlu
dh ryuk e viu'kd Qyu dk vikd c¢fjr djrk gA

[ 201 ]



LkbVkdkbfuu (Cytokinins)

t- gcjy.M (1. Haberlandt) u locFke ¢fk.k fd;k
fd dN iknik e Tyk,e mlkdk e foy; inkFk (soluble
substance) Tk;k hrk rk {frxLr vky di enlkdh;
dif*kdkvk d dif*kdk fotkkeu dk cfjr djrk gA fyFe o
feyj (Lethamand Miller) u eDdk d Hc.kdk'k 1 ,d 1nkFk
foe& fd ;k fEl dk uke fE,Vu (Zeatin) j [KA BkbVkdibfuu
uke Hi fyFke Jkjk fnsk x;k FikA ckNfrd i 1 ik; thu
oty NkbVkdkbfuu e f&,fVu lokikd 1fd; ekuk thrk
gA HbVkdkbfuu dk B*y'k.k Tknik e mu LFkuk e gkrk
g tgk dif"kdk, fotkftr gkrh jgrh gA mnkgj.k d fy;
"Wk cjkg] ey "Wl fodkl "kny dfykdk,] r = .kQy bR;kfnA

IkbVkdkbfuu d dif;dh; chkko

(Physiological Effects of Cytokinins)
iinik e HbVkdkbfuu d futufyf[kr cHko fn[kb

nrgé&

1. HkbVkdkbfuu dkf*kdk foHkktu dk ¢fjr djr gA

2-; dif*kdk nhku dk ¢fjr djr gA rickd dh ey
dif*kdk, BkbVkdkbfuu d ¢tiko I Bkekl; dh ryuk
e pkj xuk vikd nhf%r gkrh gA

3- dif*kdk fotknu 1j Hh BkbVkdkbfuu dk ¢tkko n[k
X;k gA vkiDlu d BiFk feydj ; ik d dN vxk
d fuek.k dk fu;f=r djr gA lo/ku el/;e e ;fn
HbVkdikbfuu dh ek=k vf/kd o viiDlu dh ek=k de
gk rk cjkg dk fodkl gkrk gA bld foijhr ;fn
HbVkdibfuu dh ek=k de rFk vkDlu dh ek=k
vitkd gku 1j doy tMk dk fodkl gkrk gA

4- TkbVkdkbfuu "'k chkfork dk de dju rFkk €h.krk
dk LFdxr dju e B{ke gir gA

bFkkbfyu (Ethylene)

VkJ- Xu (R. Gane, 1935) U ;g cekf.kr fd;k fd
bRikbfyu ,d ckNfrd xIh; gheku gA iknik d yxHx
TH Hixk e bRkbfyu fufer gkrk gA bl dh vikd Bileerk
Rkell; ri ifUk;K) I'Mr dfydkvk o i'ik e ikb thrh gA
Qyk d ifjiDou d Bk gh bFRkbfyu dk fuek.k Hih c<
thrk gA

bFkkbfyu d dkf;dh; chiko
(Physiological Effects of Ethylene)

iknik e bFkbfyu d futufyf[kr ¢tiko fn[kko nr g &

1- of) ij chko (Influence on growth) : bFkbfyu
Bkell; rt ¢jkg o ey dh yEckb e of) dk jkdrk g
rFk ¢cjkg o ey dh ekVib e of) dk cfjr djrk g
fel 1 tknik e vilFkfud €Mk dk fuek.k c< tkrk
gA QyLo:i Hknik e {ifrt of) c< tkrh gA

2- 1'1U 1] chkko (Influence on flowering) : Vi/kdk™k
inik e bFkbfyu i"iu ¢f@;k dk jkdrk g ijlr
vie] vukukl vifn e ;g 1"tu dk ¢fjr djrk gA

3- fyx ifjoru (Sex modification) : bFkbfyu Tknik
e eknk 1"tk dh B[ ;ke of) djrkg rFk uj i"ik db
I[;k dk de djrk gA

4 foyxu (Abscission) : brkbfyu iflk;k] Qyk ,o0
1"ik d foyxu dk ¢fjr djrk gA vri ; "% >M
thr gA

5 Qyk dk iduk (Ripening of fruits) : Qyk d ckNfrd
ifjiDou e bFkbfyu dk egRoi.k ;kxnku gkrk gA
bFkbfyu d ctiko I dN thu 1f@; gkr g ri
,Utkbe dk 1'y'%.k djr g & fd Qy ifjiDou e
egroi .k Hfedk fulkkr gA

6- vikkdpu e Bgk;d (Help in epinasty) : bFkbfyu
d cHko 1 i"i ,0 iflk;k uhp di wkj >d tkrh g
€l vikdpu dgr gA ;g f@;k i"ik ,0 iflk;k db
Aijh Irg db dif*kdkvk e ni%ku d dkj.k gkr gA
vitdy bRQku (2-Chloroethyl phosphoric acid) dk
Nf=e zi I Qyk dk idku d die e fy;k thrk gA
bl inkFk T bFkbfyu x1 fudyrh g &k Qyk dk
idku dk dke djrh gA Hkjr Bfgr vikdk' n"ik e
Qyk €l vie] vxj] dyik] irtrk vifn dk idku d
fy; bFQku dk ¢;kx vk|kixd Lrj 1 fd;k tk jgk
gA bl ¢dkj id Qy jx] zi o Ixk e ciNfrd
Qyk tl gh gkr gA

,CHfld VEy (Abscisic Acid)
bFkkbfyu Qy ifjiDou e Igk;d g] 1jUr Rkekl;rs

of) jkd dk dk; djrk gA bt cdkj ,fCHfld VEy Hi

of) Jkikd gkrk gA
L0l VEy ilnik e ciNfrd - e ik;k Ehrk gA

;9 ce[k of) fu;=d gkeku gA ;g tkni dh ¢frdy

okrkoj.kn; ifjfLRr;k dk Bkeuk dju e Igk;rkdjrkg

vri bl LVI gkeku (Stress hormone) Hh dgr gA
dwl ,o ,Mdkv (1961-65) u dikl (Gossypium

spp) d Wk d 1"k dh dfy;k (Buds) I ,d , Bk inkFk
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fudkyk feldk uke migku ,fCBflu (Abscisin) j [k €k
fo Ih Hh ikk i NMdu 1 "k gh iflk;k dk foyxu dj
nrk FkA o;fjx (Wareing, 1963) e bldk uke Mkfeu
(Dormin) J[KA ckn e ;g f1) gvk fd Mdeu vij ,fCRflu
,d gh inkrk g vkj midk uke ,fBfld VEy (Abscisic
acid = ABA) j [KA

filfld viy d dif;dh; cHiko

(Physiological Effects of Abscisic Acid = ABA)

1- iflk;k dk foyxu (Abscission of leaves) : ABA
d My dk iflk;k ij fNMdu I mudk K% gh
foyxu gk tkrk gA

2- dfy;k rFkk chtk dh ¢lirrk (Dormancy of
buds and seeds) : 1knik e ABA dh mifLRfr bud
dfy;k dh of) rFik chrkdj.k dk jkd dj mudh
clirrk dk cuk; jkrk gA

3- Th.krk (Senescence) : ABAvud iknik e th.krk
dk cfjr djrk gA bl ¢f@;k e DEdkor i.kgfjr]
ckVhu rFk RNA dk rho gkl gkrk gA

4- dkf'kdk fotkktu ,o dkf*kdk ifjo/ku (Cell
division and cell development) : ABA dkf*kdk
fotkktu ,o0 dki*kdk 1fjo/ku €1h nkuk ¢f@;kvk dk
vo:) djrk gA

5 JUk dk cn gkuk (Stomatal closure) : ABA jekk dk
cn dju e cHikoh gkrk g vri ok'ilRItu dh nj dk
de dj nrk gA

egRoi.k fcln

1- “olu ,d vip;hf@;k g tk Ithok e fujirj gkrh
jorh g bl vii@;k e €fVy dicfud ;kixdk dk
Ijy ;kixdk e foXVu gkrk g o Atk eDr ghrh gA

2- "olu e[;ri nk ¢dkj dk gkrk g & viDIhtu dh
mifLFkfr e gku okyk viDlh *ollu ,o0 viDIhtu dh
VUifLFfr e gku okyk vukDIh "ol uA

3- vkDIh ,0 vukDEh “olu di cFke ¢f@;k
Xykbdkykbf I I dgykrh g t dif*kdkel; e BEilu
gkrh gA

4- Yykodkykbfl I vitkfd;k e Xydkt dk fo[k.Mu 3
dikcu oky ikb:fod vEy d 2 v.kvk e gkrk g rFk
2 NADH, ,0 4 ATP v.k dk fuek.k gkrk gA

5 vuiDIh "ollu e Xydkt dk vi.k@wvii'kd fo%kVu
okrk g ,0 ,Ydkgy rfik co, dk fuek.k gkrk g ,0
2 ATP v.k dk yitk gkrk gA
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viDIh "ollu e Xykbdkykbf I I }jk fufer ikb - fod
viy dk 1.k viDIhdj.k ekbVkdkiM;k e BEilu
gkrk gA

ikb -fod vEy d viDIhdj.k }j Icl gy ,flVioy
dk,Utkbe , dk fuek.k gkrk g € @0l pd e co'k
dj co, ,o ty e ViDIINr gk thrk g rilk GTP,
FADH, ,0 NADH, dk fuek.k djrk gA

NADH, ,0 FADH, ekbVkdkfiM;k d byDVku ifjogu
r=-e co'k djr g ,0 QQKjyhdj.k Jkjk ATP dk
fuek.k djr gA

,d v.kXydke d viDlh "ollu I dy 38ATPV.k
At dk vk gkrk gA

- 'olu f@;k e eDr gku okyt co, ,0 ¢;Dr o,d

vi;ru dk vuikr "ollu x.kd dgykrk g ,0 ;g
*olu e ¢;Dr ghu oky "olu f@;kkjk dhi ¢Nfr 1j
futkj djrk gA

VH; kKR ¢'u

oLrfu'B c"u

Xykodkykbf 1 I dikf*kdk e dgk 1j BEilu gkrk g &
vt died Ich  dkf"kdkal;

I ekbVkdkfuM;k  inft xkYEhdk;

vulDIh *ollu e fdru ATP v.kvk dk fuek.k gkrk g &
Vi VkB ich  pkj

i nk fnf - N§

@il p@ MEilu ghrk g &

Vi ekbVkdkfM;k d efVDl e

ich f@LVh e

it gfjryod e

In  dkf*kdkz0; e

EMP ifjiFk e dy fdru ATP dk k) yiHk gkrk g &
vk 4 ich 2

il 6 int 8

@il p@ e fufer 5 dkcu ;Dr ;kixd dkullk g &
Vi f1Vhd VvEy

ich  1DMhfud viy

il o diVikyVijd vEy

int efyd vty



vok; *ollu dk "ollu x.kd gkrk g &
vt o,d ick ,d I de
iy o,d 1 vikd It viur
byDVku ifjogu r= mifLFkr gkrk g &
ivi efVDl e

ich  ekbVkdkfUM ;k dh wUrt £>Yyh

il ekbVkdkiUM;k dh cka f>Yyi

ink - 1fjekbVkdkfM;y LFky

viDIh "ollu e vif.od O, dk mi;kx gkrk g &
Ve Xykbdkykbfl L e

ich @01 p@d e

ilh ETSe

int ek o %% nkuk

viry%Ukjiked ¢'u

1-

2-

Xykbdkykbf Il dk vilre mRikn D;k g\

Yydit d ,d v.kd i.k viDihdj.k I fdru v.k
ATP cur g\

viDIh "ollu dgk ij BEilu gkrk g\

@il p@ dh [kt fdlu dh Fii\

vukDIh "olu dk vflr mRikn D;k g\
Xykodkykbfl 1 ,0 @1 p@ di ;kted dwvh fd il
dgr g\

‘olu x.kd dk ifjHkfkr dift;A

8-
0-
10- ATP ,0 NAD dk 1jk

vok; "ollu e "olu x.kd vulr gkrk gA D;k\
byDVku ifjogu r= dk vilre byDVku xkgh dku g\

uke fyf[k,A

yAUkjkred ¢'u

1-

2.
3.
4

(2]

*olu ,0 ngu e virj Li'V dift,A

viDIh *ollu ,0 vukDIh "ollu e D;k wvirj g\
QILQKkjyhdj.k I vki D;k Te>r g\

vukt 1 Hj Hk.Mkj e co'k dju 1j %Vu ,0 xef D;k
eghl gkrh g\

‘olu x.kd fd 1 dgr g\ ;g foftkiu f@;kkjk 1
fdl cdkj cHikfor gkrk g\

"irxgk e Qy ,o0 IftE;k vikd le; rd Bjffkr
jgrh gA D; K\

fucl/kkked ¢'u

1-
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Xykodkykbfl 1 | vki D;k le>r g bldh fofflu
Vitkid ; kvk dk foLrkjiod le>kb;A

@il p@ dh f@;k fof/k dk o.ku dift;A
viDIhdh; QkLQKjyhdj.k T vki D;k le>r g\
byDVku ifjogu r=(ETS) dk RfoLrkj o.ku dift,A
‘olu dk ctikfor dju oky dkjdk 1j F{kir y[k
fyf[k,A

14ck 2 W0% 3 ik 4 Yich 5 Y
6 4% 7 Ych 8 Ink

mUkjekyk |



bdkb & XV

v/k; & 23
tlr txr dk oxidj.k
(Classification of Animal Kingdom)

11k e ve rd 18 yk[k 1 Hb vigd cdkj d tlr

oKkfudk }jk 1gpku x; gA IHh €Urvk dk fdlh Hh

elk"; Hjk viu thou e veé; ;u dj ikuk vIEtko gA vrt

de I de le; e vitd 1 vitkd cif.k;k dk vé; ;u dju

gr tlrvk dk mudh fofflu Bekurkvk vFok fo'kerkvk d

Viekg 1j igpkuu rRk fofflu oxk e j[ku dk oxhdj.k

dgr gA

oxidj.k dk egro

1- oxhdj.k d eke;e 1 tlrvk d y{k.k
Icélk dh thudkjh feyrh gA

2-oxhdj.k I tirvk d fodkl @e dh thudkjh feyrt
gA

3+ trvkd Yk{k.kk d vidkj 1j mudh vudyrk d ckj
e Kku ikir girk gA €l utkpj] typj] LFkypj
bR ; kfnA

4 oxndj.k Hk
ckir gkrh gA

finuke 1)fr
LotMu d djky 1 yhfu; I u 1758 e ¢dkf’kr viun

iLrd fILVek upj e thok d ukedj.k dh fo’k'k 1)fr dk

o.ku fd;kA bl 1)fr d fu;e futufyf[kr g &

1. tfod uke ck;t yfVu Hkk e gkr gA

2-  tfodk uke e 1gyk "n o’k uke gkrk gA tcfd
nljk "ikin tkfr 1dr in gkrk gA

3- 0’k uke dk 1gyk v{kj cMk ,0 tkfr Bdr in e NkVk

vi{kj gkuk pkfg,A

o ikjLifjd

I;keh diM;k dh fLFkfr dh thudkgh

4- nkuk "Knk dk vyx vyx j[kfdr vFok Nikb e
fryNk fy [kuk pkfg, mnkgj.k& Homo sapiens
5 tfod uke d vr e y[kd dk uke fy[kr gA
oxidj.k d viekj
thok d dN fo’k'k vkdkfjdh y{k.kk dk oxhdj.k d
viekj d :-i e ¢;Dr fd;k x;k gA bue 1 dN
futufyflkr g &
i1t IxBud Lrj&
Vi tho nl; Lrj
i Ard Lrj
12y Nefefr d viékj 1j &
Vi vl efefr
1% f}ik’o lefefr
i34 ngxgk &
Vi vxgh;
il exagh;
4y [kMh Hou & vk Brgh [k.Mh Hou
ick fo[k.Mu@okLrfod [k.MiHou
5t f}dkjdh o f=dkjdh I1xBu

6% ukvk diM&dN tlrvk e e¢; 1'B ij fLFr ,d
"kykdkdkj jpuk kb tkrh gA €k eftkMe 1 mRilu
gkrh gA bl d viékj ij tUrvk dk nk Tegk e ckVk
thrkg &

v ukudkMVk@wvj TEdh&ukVkdkM vurfLFkr

ich dikf’kdh; Lrj
It vx&rl=Lrj

Ich vfj; lefefr

ich dvxfgd
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)

el;

1-

2-

ich diMVK@jTEdh& ukVkdkM mifLFkr

1% & 1kjhQjk (porifera)
(Pores - ostia, fN& $ Fera = ékj.k djuk)

Yk{k.k
bl 1% d ck.k ¢k;h yo.ki; €y e plkuk I fpid
jgr gA dN vyo.k; ty e Ha 1k, tkr gA

;0 ,dy ;kfuogh (colonial) ¢k.h gkr g &k LFkuc)
gkr gA
vigkdi’k ¢kf.k;k e vjh; lefefr kb thrh g ijr
dN ck.ki vIefer Hh gkr gA
budk "ijhtjd IxBu dif’kdh; Lrj dk gkrk g vAkr
bue mukd vx ugh 1k; tr gA

; freulrjh; gkr gA
bud 1j “kjhj 1j WKLV;k uked fNe ik; tir gA
bud Hjk ty “kjhj e co’k djrk g rFk “kjhj d vx

0.

Hkkx e 1k;k thu okyk cMk fN& viLdye d Fkjk tkuh
ckgj fudyrk gA

bud *kjhj e mifLFkr xgk Litxgk dgykrh gA

bl 1% dke[; y{k.k bue uky ri= (canal system)
dk ik;k thuk gA

> mHk; fyxh ck.k gA
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10-

(1

e[;

1-

bue iu:nfou dh vikj {kerk kb tkrh gA
mnkgj k& Bkbdu] ;1yDVyk] ;LIkE;K LikfEyk
1% BhyUVVK k fuMfj;k

Yi{k.k

bl 1% d vfédi’k tho Dexoklh gkr gA 1jlr
LoPN ty e Hh 1k; thr gA
budk *Kjifjd IxBu dkf*kdk&mlkd Lrj dk gkrk gA
; fHtulrjh; gkr gA ck& o virituu Lrj d eé;
ehtkkyh;k kb tkrh gA
bl 1% d tlr ¢k;b vij; lefer gkr gA
olLrfod ngxgk dk vhiko gkrk gA “kjhj d e¢; e ,d
xgk 1k;h tkrh gA fEl €Bjk= xgk ;k IhyUVku dgk
thrk gA
Wk 1j ,d e[; fNa 1k;k thrk gA € xnk o e[k
nkuk dk dk; djrk gA
;0 fNe [K[ky Livkdk B f%jk jork gA € fkdkj
1dMu o xeu e Igk;rk djr gA
bu tlrvk e n’k dkf’kdk, ikb tkrh g tk f’kdkj
idMu e ng' rk djri gA
; TR&ih ¢k gkr gA 1- ikfyn 2- eM; Bk
bue 1u: nHkou dh vikj {kerk kb tkrh gA

fp= 232

mnkgj.k & gkoMK] vkjhfy ;K Qkb Ry ;K vkchfy ;K]
tyh fQ’k leM; Ik

(1) VhukQkji

e[;

1-

2.
3.
4

y{k.k

; Tekl; rt Teah ck.kh gkr gA

budk "Kjhfjd IxBu mlkd Lrj dk gkrk gA

; TrLrgh; Lo f}ikolefer ck.kh gkr gA

bl 1% d vigkdk’k ck.kh LQJnifir’lny gkr gA vRkr
; Jkr e ¢cdi’k mRilu dj pedr gA

av) 1'%

el;

1-

»
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bue xeu 8 Uk[kykvk e 0;ofLFkr flfy ;kvk Hjk gkrk
gA bl Bjpuk dk Viuh ;k ditc tyh dgr gA
blfy; bu ikf.k;k dk Benh v[kjkv ;k diEc Eyh
dgr gA

bue ,d tMh mikx&dkylCykLV ik, tkr gA

bue LVVKILV uked Bonkx ik, tr gA ;g Iryu

fp= 233
cuku dk dk; djr gA

mnkgj .k & Viuklyuk] foykeu] lyjkefid ;k vkfnA
lyVh gfYelFht
(platys =flat piV, helminthes = worm Nfe)
y{kk
bl 1% d tlr ¢k;i nlj thuojk o eu';k d "kjhj
e virtijthoh d -1 e jgr gA dN LorU=thoh gkr
gA
i'B&vikj Irg I piV giu d dkj.k blg piV Nfe
dgr gA
; tr f=tulrjh;] f}ik’o Nefer ,0 ngxgkfoghu
vxgh;h gkr gA “kjhj IxBu vx&r= Lrj dk gkrk
gA
*kjhj 1j ekVk D;fvdy ik;k thrk g € ,d 1jthoh
vudyu gA
bue e[k 1k;k tkrk g 1jUr xnk vuifLFkr gkrh gA
ki 1 fpldu d fy, p'kd ik; tkr gA
bue mltu d fy, Tokyk dki’kdk, kb €krh gA
; THyxh gir gA fu'kpu vilrfjd gkrk gA ifjodu
cRi{k sk veR;{k gkrk gA



(V)

SE A el L

(B)
QFfk s kyk

fp= 234

mnkgj .k & Vhfu;K QFk;kyk] fELVkBkek vikfn
1%&,LdgfYelFht YAskos-Xgk] helminthes-worm
Nfet

=YKL

blg xgk Nfe] xky Nfe ,0 1= Nfe Hi dgk thrk gA
; Tyh; ,o0 LFkyh;] eDrthoh vFkok ijthoh gkr gA
; dvexgl] f=dkjdh] f}ik’o lefer ck.k gkr gA
budk *Kjhfyd IxBu vx&rl= Lrj dk gkrk gA
Vikgkj uky e[k T xnk rd 1.k gkrh gA

uj o eknk ,dfyxkJ ;h gkr gA ck;teknk uj I cMh
gkrh gA

mnkgj.k&,Ldfj 1 ixkyRfes] ,uBkbDykLVkek

e et 4 Tz
\
[ —_—
T T T \ |
1
I |
I
fis AR |
| |
(] Ly o T
I 1
A
i |
l e T
|' lIHI I"I W
RS W h -
LR, ot T

4kl bR
fp= 235

(v 1%

ivd’kNfetopjfj sk 4Qkbyfj;kNfe &gkFih iko
Jlxdkjdh
,UufyMk (Annelus - ring, lidus-form)

el; yik
1-

bl 1% d tUrvk dk "kjij f=tulLrjh;] f}ik’0 lefer]
okLrfod ng xgh; o okLrfod [k.MiHkou ;Dr gkrk
gA

budk "kjifyd IxBu vx rU= Lrj dk gkrk gA
,UfYkMk dk *kjhj uyn d Beku gkrk g ,0 ble uyh
d lelu vigkj uyh ikb tkrh gA vri budk *kjhj
uyh d Harj uyh d Beku gkrk gA

4 vikgkj uky 1.k ,0 cka dif’kdh; Tkpu ik;k thrk gA

5 ifjlpj.k r= cln cdkj dk ,o0 ghelkykfcu jDr
lykTek e %kyk gvk gkrk gA

6-  1jkikiM;k IOk p'kd o if’k;k dh Bgk;rk I xeu
fd;k tkrk gA
oddd ufYiM;k di Bgk;rk I mRl€u gkrk gA
rfl=dk ri=] rifl=dk oy; ,0 nkgjh rkfl=dk jTt
Hjk cuk gkrk gA

9- ,dfyxh ;k fHyxh ¢k.kh ik, tkr gA

10- 1fjodku cR;{k sk veR;{k cdkj dk ,0 VkdkQkj ykok
1k Ekrk gA
Ei
F
{ a S

/T il
uhfi€ QifVek fq fMufl k
fp= 23-6

mnkgj.k&QjfVek idpwvki] fg:fMufj;k itkd
uhjine&j rien

(Vi) 1% WkFKkakMk  (Arthos- Jointed, poda-foot) ;g
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tlr txr dk Icl cMk 1% gA



e[; y{kk

; T}iko lefer] f=dkjdh fo[kiMr rFkk cgxh ck.ki gA

bue vx&r=Lrj dk "kjhj IxBu gkrk gA

1fUék; Dr mikxk dh mifLFfr d dkj.k b1 1% dk uke VkRkkikMK fnsk x ;KA
*kjnj 1j dibfvu I cuk ck& ddky ik;k thrk gA

ngxok| ghekfyEQ B Hkjh gkrh gA vri bl gheklhy dgr gA

*olu] cd yXl] "ollu ufydk] Vid;k ;k fxYT vkin d }jk gkrk gA

*kjhy fhj] ofk rFk mnj e folkkftr gkrk gA

ifjIpj.k ri= [kyk gkrk gA

mRltu eyfixh ufydkvk d Hjk gkrk g

©C @ NPT

A) fyeyl

(©) chN
fp= 237

10- Bonh vx t1&Jfxdk,] u=ljy ,0 1;Dr ,o Iryu iVh mifLFkr gkr gA
mnkgj.k & ckficDI ij’ke divi] ,fil leskeD[k¥] thfor thok’e ifyey 1% >ixk (Prawn)] ddMk (Crab)] fcPN
(Scorpion) VkfnA

(v I%&ekyLdk  (mollusca) ;g nljk Bcl cMk 1% gA

e[; y{kk

- ; f}iko lefer] f=dkjdh rFk ¢xgh ik.ki gA

; LFkyh; vFok €yh; rRk vx r=Lrj d IxBu oky tho gkr gA

bu tlrvk e [k.Mikou ugh 1k;k Ekrk gA

budk “kjhj fhj] 1kn] vilrjkx ,o0 e.Vy e folkfnr gkrk gA

budk “kjhj dkey ijir dfYll ;e dickuV d j{lkked dop I <dk jgrk gA viDVkil e dop vuiflLFr ,o ifi;k
e vilrfjd dop 1k;k tkrk gA

6- bud véj Irg ij jxu] fcy cuku o rju d fy, ikn ik;k thrk gA

S NN

viDVki 1
fp= 23-8
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7.
8
9-

bl 1% d ckf.k;k e gheklk;fuu o.kd d dkj.k uhyk jOr ik;k Ekrk gA

vikgkj uky “U” vkdkj dh gkrh gA e[k e Hkeu dk itlu d fy, jri d Beku vx jM;yk gkrk gA
; ,dfyxh rFk vMctd gkr gA

mnkgj k& akbyk 12Kk Bt sk idVyfQ Ky ;fusk Wbk viDVki I Ycrky eNyti Bkbfc;k halkMb

(1X) 1%&,dkbukMeVk (Echinos “ky] derma- Ropk)

1-

2-
3-
4-
5-

(X)

S e 1)

o gl

bl 1% d HHh InL; Ben e ik; thr gA

bud 0;Ld ckf.k;k e ck;t 1p vyh; Deferh ak;h thrh g ; f=Lrjh; ,0 vx&ri= Lrj d gkr gA
budh dvdh; Ropk 1j dydfj; 1 dvd ik, tkr gA

Bkekl;ri e[k vékj ry ij ,0 ey}j 1'B ry ij gkr gA

bue fo’kk ¢dkj dk ty Boguh ri= ik;k tkrk gA

T

(A) ddefj;k B) rkjk eNyh (C) leal vipu
fp= 23-9

Li"V mRItu ri= vuiflFr gkrk gA
; L, dfyxh ¢k gkr ,0 fu'lPku ck& gkrk gA
bue Tuzntkou dh vikj {kerk kb €krh gA
mnkgj .k&,LVEj; 1 irkjk eNyri] ,dkoull iBezh vipul] ,ViMku il eah fyyhi]
ddefj;k ilezh [kjk:
1% gendkMVk& (Hemi-Half)
y{k.k
; lexokll] ,dy ;k fuogh gkr gA
; THikKo efer] f=Lrjh;] ngxgh; gkr gA
bue vx ri= Lrj dk IxBu ik;k tkrk gA
budk *kjhj dkey] Nfe zfi gkrk g rFk "kjhj *k.M (Proboscis), dkyj (Collar)
,0 &M (Trunk) e folkfEr gkrk gA
bl 1% e cf.k;k d "k.M e[k&viekuky ik;h trh gA
e[k&vUekuky (buccal diverticulum) dk igy ukVkdkM ekudj blg dkMVk 1% e
JK Gk FRijUr ve 5g uku&dkMVk e vir gA fp= 2310 : cyuktykl
mRl€u] "k.M e ik, thu oky ,dek= Xyke-zy 1 d }kjk gkrk gA
Vikgkj uky ‘U’ vkdkj dh ;k Bhekh gkrh gA
mnkgj .k& cyuktykl 1] JOMKIY ; K] VibdiMkjk] BQykiMLA 1A

(X1) 1% dkMVé& (chorde = jLIN ata = /ikjd)
e[; y{kk
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1 bl 1% d ik.k;k e thou dh fd Ih uk fd Ih vOLF
e ukVkdkM vo’; ikb tkrh gA d’k-dh tlrvk e
UKVKDkM He.ki; voLFk e gh 1k;h tkrh g] ckn e ;g
Zillrfjr gkdj d’k-d n.M cukrh gA

2-“ 'kjhj d ed; i"B Hkx e [kk[kyh ufydk rfl=dk jTt
gkrh gA

3 thou e fd It u fd It voLFk e *ollu e Igk;d
Dyke njkj ik;h tkrh gA tyh; diMV e ; thou
i;Ur ik, thr gA mPp diMVI e ; .k voLFk e gh
ik, thr gA

diMVk d Thekl; y{k.k

1- ; ck.k f}iko Nefer] f=Lrjh;] ngxgh; €lr gir
gA

uku dkMVk o dkMVk e virj &

an; ng&xgk e véj Irg ij fLFr girk gA
- fékj ifjogu r=cln ¢dkj dk gkrk gA
*ollu o.kd ghektykfcu ;Dr yky :-féj df.kdk,
ikb thrh gA
bue ;Nr fuokfgdk ri= mifLFkr gkrk gA
; Ldfyxhgir gA e[; -1 1 yfxd tuu gh ik;k
thrk gA
7- virt ,o cka ddky miflLFr gkr gA
8- 1uznHou dh {kerk de fodflr gkr gA
XnA leg v@iu;Vk@ckVkdkMVk
1- ; ckphu dkMVk ck.kh gA
2-  bue diky ugh 1k;k tkrk gA

@-1- uku dkMVk

dkMVk

1. i'B jTt vuiflFr gkrh gA

2. dueh; rfl=dk ri= BkI ,0 vé&j ry e mifLFkr
3. Dytke fN& vulfLFr

4. yky JOr df.kdk, vuifLFkr o o.kd ghekXykfcu]
IYKkTek e wk;k tkrk gA

:Nr fuokigdk ri= vuifLFkr

. tuu dif;d] vyfxd ;k yfxd ¢dkj dk gkrk gA
7. 1znfou dh {kerk vitd gkrh gA

o o

I"B jTt mifLFkr gkrh gA

dizh; rfl=dk ri= [Kk[kyk ,0 1'B ry e mifLFr
x1uh e Dyke fN& mifLFkr

yky jDr df.kdk, mifLFkr] gheklykicu RBC

e ik;k tkrk gA

:Nr fuokigdk ri= mifLFkr

tuu doy yfxd gkrk gA

iu-niou dh {kerk cgr de ik;h tkrh gA
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3-  bue xHuh; Dyke njkj mifLFkr gkrh gA
v@ftu; Vk dk nk mi 1% e ckVk x;k gA
W mi I%&; JkdkMVK@V ; fudVk (oura= tail, chorda= jTt)

fp= 2311 : ,fHiM;k

e[; y{kk

1- bl leg d thok e jTE IN rd gh Itfer gkrh gA

2- (;Ld tho dk “kjhy V;fuflu I cu dop 1 f4jk jgrk gA fel V;fud dgr gA blfy, bl mil% dk V;fudVk
Hh dgr gA

3- budh xluh e fxy dh njkj 1k;h tkrh gA

4- budk ykok vitkd fodflr o 0;Ld de fodflr gkr gA vrt bue ifrxkeh dk;krj.k ik;k trk gAmnkgj .k&gMekfu ;K]
,FIIM; K Mifyvkye vikfnA

126 mi I %&FIQykdkM Vk

e[; y{kk

1- bue 1B JTEflj I IN rd ik;h €krh gA

2- 'kjhj cyukdkj ,o 'kjn’kh gkrk gA

3= xBuh 1j tY1 njkj 1k;h €krh gA
mnkgj .k&,fEQvIDE T ; cfd,kLV ek] , IheVku

fp= 2312 % ,fEQVkDII

X1 (B) @fu;Vk ;k ;dkMVk

1- bu thok e efLr'd] efLr'd [y (cranium) e DBjf{kr ik;k €krk gA vrt blg @fu;Vk dgr gA

2- ble ,d mil% oVhcVk ik;k tkrk gA

mi I 2k&oVhcVk

e[; y{kk

1- bue ukadkM doy Hk.k.k voLFk e gkrh gA ckn e ;g d’k=d n.M (vertebral column) e - iklrfjr gk tkrh gA
2- budk *kjhj fHj] éM] xhok ,0 iN e fotkfnr gkrk gA

3- bud kjhj ij "kvd] ifk ;k jke d -1 e ck& ddky ik;k thrk gA

4- tcMk dh miflFkfr ;k vuiflRdr d viekg ij oVicVk dk nk (;Hkkxk e oxINr fd;k x;k gA
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128, XuFkk 2% XuFKLVkeVk
1k cHkkx &, XuFkk
e[; y{kk
1- bl cHikx e thok e okLrfod tcM vuifLFr gkr gA
2- "kjhj 1y mikx ,0 tuu okfgfu;k vulfLFr gkrh gA
3= bl nk oxk e folkkfEr fd;k x;k gA
1% ox&wvLVdkMet
mnkgj k&fIQyfI
124 BkoDykLVkeVk
mnkgj k&1 Vkekotku@yEl gx fQ’kk

~

T ——

bud *kjhj ij *kydk dk cuk ck& ddky ik;k tkrk gA
‘olu d fy, 5&7 tMh "ollu fxYI ik, ©r gA &
[ky ;kfxy VIPNnd (operculum) Hjk <d gk Idr gA

8- an; f}dk'Bh; gkrk gA ,d vifyln o ,d fuy; k;k
thrk g ;g oul an; gkrk gA ble ge’k O, jfgr
- fekj ik thrk gA

9-  bud “kjhj dk rkieku ck& okrkoj.k vulkj cnyrk
jgrk gA vri ; vlerkih gkr gA

10- YN dh Hjpuk] "kYdk d ¢dkj ,0 VvIRk ddky d

0X f1% dkfUMDFKIE 0X 124 WKfLVDFKE
mnkgj .k &Ldkfy ; kMku mnkgj -k&jkg] by

iUk eNyhi folikdEi 1 il enh %MKk
Vkj inMk Hfoékr jh

VEjk eNyh

12%  cHkkx&XuFkkLVke Vk

e[; yfkk

1 bue olLrfod tcM o tkMinkj mikx ik; tkr gA

2- ;9 d’k=d n.M i.k fodflr gkrk gA

3-an;] xeu vxi *olu vxk o Ropk d wikekkj ij nk
egkoxk e folkkfer fd;k x;k gA
124 f e W28 VVKIKMK

1% egkox&fr It

el; y{kk

1. ; k- 1 tyh; to gA; yo.ki; o vyo.k;
ty e ik; thr gA
budk *kjhj fIj] &M o iN e folkfnr gkrk gA
bue *kjhj ékkjk j[k; ,0 rd:ih gkrk gA
rju d fy, ,d “Dr’kyh IN ,0 nk €M ik
bVkjy@vl ,o iffod@Jk.ki ik, thr gA

5 bue véj ;kxnh;] i"Bh; T[k o iPNh; B[k Hd ik;
thr gA

(B) Jkg
fp= 23-14

Viekj ij blg nk oxk e oxiNr fd;k gA

2% egkox  &VVkikMk

el; y{k

1- bu tlrvk e xeu d fy, nk €kM] 1pkxfy (penta
dactyle) 1kn gkr gA

2- budh Ropk ij *kYdl] ijK] vFiok jkek dik cka ddky
ik;k tkrk gA blg pkj oxk e oxiNr fd;k x;k g &
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| | | |
W mikspj ok LEQNfCk W2 WG K jIVify sk 3% {0 sk ot K4 LRkuskjh sk eefy sk

11y ox&mtk; pj@,EQNfc;k kAmphi-nk] Bios-thou't
e[; yfkk
bl ox d ck.lh €y&LFkypj VFkr mhk; pj gkr gA
budk *kjhj] &M o iN e folkinr gkrk gA dN thok e iN vuifLFr gkrh gA
xhok vuifLFkr gkrh gA
vxikn e pkj ,0 1’p 1kn e 1kp vxfy;k 1kb &rh gA vikMk x.k e Tkn vulflFr gkr gA
Ropk ue o xfUFky gkrh gA bl 1 “kyd ugh 1k, tkrA
dN thok dh Ropk e jx cnyu dh {kerk gkrt gA f€1 eVigkfl I dgr gA
*olu e[kxgk] Ropk 0 QTQN Hjk gkrk gA ykok voLFk e fxY1 ik, tkr gA
an; f=dk'Bh; gkrk gA nk&vifyln o ,d fuy;A
:Nr o odd fuokfgdk r= ik;k tkrk gA
yky jDr dif.kdk; ‘RBC) dled ;Dr gkrh gA
- 1fjodku veR;{k gkrk gA VMiky ykok voLFk 1k;h tkrh gA

mnkgj k& JkukfVxhuk ke<dh cQk iVkMy] BykeMj] gk; yk

© @@ NP g o

_ =
_ o

pkukfV xhuk

fp= 2315

12 oxé&Ipnln sk jivity sk (Reptum=jxuk)

el[; y{kk

; L.krb LFkyh; ki g] ijUr AN tfr;k ty e Hh ik;h thrh gA

bl ox d tlr ck;!' jxdj pyu oky ;k fcYkdkjh gkr gA

budk “kjhj f1j] &M o iN e folkinr gkrk gA

bue tkp u[kj ;Dr vxfy;k oky nk €M ij ik; thr gA Rk e 1j ugh gkrA
bue an; vi.k pkj dk'Bh; gkrk g] nk Li"V vkfylUn gkr g] 1Rk fuy; vi.k gkr gA exjePN o %fM;ky e an;
L1"V pkj o’eh gkrk gA

6- budh yky jDr dfudkvk (R.B.C) e mH;kky died ik;k thrk gA
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7.
8

budk “kjhj *k'd ,o0 “kvd ;Dr Ropk I <dk jgrk gA
; vierkih tlr gkr gA
mnkgj k&uktk& dikcjk] gehMDVkbY I ifNidyhi fdyku] ilezh dNVK] exjePN] Mdk imMu fNidyhh

(A) uktk (B) fdyku (C) exjePN

fp= 23-16
13t ox&, ot ;k u{kn
e[; Ykk.k
1- bue vx 1kn [k e - illrfjr gkr gA thk mMu e Bgk;d gkr gA
2- 1’p ikn 1j "Yd ik, tr gA bue pkj ukj ;Dr vxfy;k 1k;h thrh gA
3~ Ropk ij fdjfvu d cu g, 1j ik; tkr gA
4- Ropk *k'd gkrh g 1jur iN d vkekkj 1j ry xfUFk ichu xfUFkE ik;h thrh gA
5 nkr jfgr pkp ik;h tkrh gA
6- vriddky [K[kyn ok; B Hgh viLFk;k dk cuk gkrk g €k “kjhy dk gYdk j[] mMu e Bgk;d gkrk gA
7-an; 1.k pkj di'Bh; gkrk g&nk vkfylUn o nk fuy;
8- bue éofu ;= fIfjDN (Syrinx) ik;k tkrk gA
9- ; lerkih gkr gA VFkr bud "kjhj dk rkieku fu;r jgrk gA
10- ; %My cukr gA bue 1rd bj{l fodflr cdkj dh gkrh gA

mnkgj .k&diol idkvie] ok FBLVV %ekjit xkMkou] dikyEck iderji viin

W Bam # =

(A) dkvk (B) dcrj (C) elj
fp= 23.17
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l4h ox eefy;k @ Lrugkkjh

el; y{kk

1- bl ox dh eknk ¢kf.k;k e LiruxfUFk;k gkrh g] fEB N 5 viu K’k dk Tkyu djrh gA

2- Ropk 1j jke (Hairs) ik, tkr gA

3 ; ¢kl Derkih gkr gA

4- Ropk e Lon %1 Bhukh xfUFk;K] ry xfUFk;k o Lru xfUFk;k ik;h tkrh gA

5 cka d.k e d.k filuk wk;k tkrk gA

6- budh xhok e Bkr d’kzdk, ik;h tkrh gA

7- ofk xgk ,0 mnj xgk d ee; ekVk 1’kh; ruiVV (diaphragm) ik;k tkrk gA

8- an; 1.k pkj di'Bh; Ink vkfYlUn o nk fuy ;% 1k;k thrk gA

9- vy jDr df.kdk; tvkj-ci-Itk dind jigr gkrh gA AV o ykek e iy jDr df.kdkvk e ivkj- ci- Ik e dled ik;k

[N
=4

thrk gA
bue doy ;Nr fuokfgdk ri= ik;k thrk g bl ox dk oxidj.k fufukulkj gA

(A) Mdfcy IyVhil (B) dxk: (C) phrk

fp= 23-18
venck
(Amoeba)
ifjp;

vehck cVLVk txr d ,d ek= 1% ckvkekvk dk ck.kt gA vehck uke dh mRiflk xhd Hk'% d *kin (Amoibe-

change;) vebc = cnyuk 1 gb gA veick Ino viul viNfr ifjofrr djrk jgrk gA
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oxidj .k

tXr (Kingdom) & CkVLVK

1% (Phylum) &  chVktkvik

mi 1% (Sub phylum) &  Bkdk eLVhxkQkjk
0X (Class) &  TkdkiMuk

X.k (Order) & ykeklk

0’k (Genus) & venck

tfr (species) & chv;l

viokl

IM&xy] d

fp= 23-19 & wvebck ¢kiv;1
,0 LoHko
veick dh fofflu kfr;k vyok ty] pM]
kcfud inkFk] ue felh vifn e ik;h thrh g]

fdUr dN tfr;k yo.k; ty e Hh feyrh gA g eDrth h
tlrd gA ;g Bokgkjh ck.kh gA

1jpuk

veick I{en’k ,o0 vdif’kdh; ck.lh gA

: ljyre

I lhedlzh; tlr gA

1-
2-

3.
4-

ifjeki t vehck dk 1fjeki 200 1 500 rd gk Bdrk gA
vkdkj b ;g9 vkdkjghu gkrk g D;kfd ;g viuk
vikdkj ifjoru djrk jgrk gA ;g vlefer gkrk gA
ble éork kb thrh g vRkr ble vx rAk 1”p Hkx
Li"V gkr gA

JX 15 jxghu  VFkok LyVh ,0 1kjn’k gkr gA
dVikn t velc ke dVikn ;kfeF;k 1] "kjhj d co)
gkr gA vehck d vfuf’pr wkdkj dk dkj.k bu
dViknk dk cuuk ,0 ylr gkuk gA dVikn vxyh d
Ielu din (blunt) gkr gA feld dij.k budk tkfyikn
(Iobopodia) dgr gA veick d 1’p fhj 1j >fj;k
kb tkrh gA fel ;jkbM (uroid) dgr gA dVikn
Hk€u xg.k ,0 pyu dk dk; djr gA

10-

11-

12-
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thozl; dyk ¢ velck dkf’kdk pkjk rjQ I dkf*kdk

dyk ;k thoed; dyk sk IykTekyek T f&jh jgrh gA

;0 yphyh ,0 oj.kRed 1kjxE; gkrh gA bl f>Yyh

ij I{ekdj (microvilli) ik; €kr gA €k viékj ry ij

fpidu e Igk;d gkr gA

dki’kdkel; + dif’kdkel;] thoxl; dyk B fAjk

Jgrk gA ;g nk {i=k e foHkfEr gkrk gA

(i) ,DVKlykTe ;k cka c&0;

(ii) , -MklykTe ;k virical;

(i) ,DVklykTe ;k ck& cxl; t ;g thozl; d
rjUr vinj ik;k tkrk gA ;g LoPN] ikjn’kh rF
iryk Hkx gkrk gA ;g dVikn d k% 1j ,d

dkpkH dk Vkih dk fuek.k dJr gA

(i) , -MklykTe ;k wvirical; ' ;g ,DVkiyiTe 1
fkjk gkrk gA ;g df.kdke; ,0 v)akjn’kh gkrk
gA ;g nk cdkj dh voLFk e cVk gkrk gA ; nkuk
VoLFk, vkil e ifjoru’ly gkrh gA

(@) lykTek ty & ;g , .MdykTe dk ckgjf] €yh In
Hkkx gkrrk gA

(b) IykTek Bky & ;g dizh; Hkx gkrk gA

died % ;g pkjk rjQ I eghu] nkgjh rrik fNfer

dled dyk I vkofjr gkrk gA ble vud dfledk,

rAk yxtkx 500&600 x.kI= ik, &r gA ;g IHh
tfod f@;kvk 1j fu;l=.k djrk gA

[k] fjfordk, b bu fjDrdivk e Hktu dk tkpu

gkrk gA ; yikblklke 1 %50 jgrh gA vip [K]

InkF ckgj fudkydj ; Lo; Ha ckgjh Brg i1j foylr

gk Ekrh gA
Idpu’ky fijrdk, ; veick d kjhj e ty
fuseu dk dk; djrh gA ; bdkb £>Yyh 1 %jh gb

Linu’khy ijuk gkrrh gA ;0 vuko’;d ty dk
,d=dj ckgj fudkyrh jgrh gA

ty fjiordk, t; ikgn’i] jxgu ,0 vidpu’ky
gkrh gA
ekbVkdkf.M;k ¢ ;
1kb thrh gA
xkYthdk; & ; vehck d Tkoh dkf’kdkx gA wveck
e bud vfrfjDr viricel; tkfydk jkbcklke]
ykbIklke bR;kfn BHh dkf’kdkx ik, €kr gA
veick e xeu i venck e dViknk dn Rgk;rk |
xeu gkrk gA ; dVikn fujlrj cur jgr gA ,d le;
e vud dViknk dk fuek.k gkrk gA ijUr ¢cpyu dh
fn’k cM dVikn dh vkj gkri gA ; dVikn dif*kdlke0;

Idpu’ihy fjfDrdk d phik vij



d vix dh vkj cokfgrk gku d dkj.k cur gA bl

f@;k dk le>u d fy, vud oKkfudk u foftklu er

fn; gA €l vkltu er] Idpu er] i'B ruko er]

lky ty er bR;kinA
velck e ik'k.k

veick ,d Bokgkjh ,0 ck.kille Hkk h(;kk gA ;g
1{e fytYkv] fhfy;V] cDVifj;k NkVh “koky ,0 wi;
ckVktkvk dk Hdk.k djrk gA venck e |kk k fuEu iInk e
gkrk gA
(a) Hktu dk 1dMuk rik virixg.k
(b) ikpu
(c) vo’kkk.k ,0 Lokxndj.k
(dy cfgifki.k

vehck e "ollu t velck viu *kjhj dh Irg 1 ty
e %yt gb viDIhtu vo’lkf'kr djrk gA "ollu f@;k e
viDIitu ,0 dkcu Mo viDIkbM x Bk dk fofue; follj.k
fofék d Hjk gkrk gA Atk ATP d i e Ifpr jgri gA

mRI€u ¢ mikip;h fd;kvk d Qylo:zi mRilu
vekfu ;K ;fj;k vkfn mRI€h mkak dk “kjhj dh Irg 1
folj.k Jkjk ckgj R;kx fn;k thrk gA 1dpu’lty fjDrdk;
Ha Tkuh e fyr inkrk dk ckgj fudkyu e Igk;rk djrh
gA

ijklj.k fu;eu b veick e ijklj.k d Fjk fujlrj
ty co’kdjrk jgrk gA bl ty dk fu;l=.k uk fd;k &,
rk WvR;fkd ty ,df=r gku I vehck QV tk, XA vri
ty dh cnk d feyu 1 Idpu’lty fjfDrdk dk fuek.k
gkrk gA bl Mk;LVky (diastole) dgr gA ;g fjfDrdk cMh
gkdj Irg ij vkdj QV tkrh gA fEl 1 virfjDr ty
ckgj fudy tkrk gA bl fELVky (systole) dgr gA bl
@k d fy, Atk ATP v.kvk Hjk ckir gkri gA

mUktukhy rk § vehck viu okrkoj.k I cklir mihiuk
d cfr vuf@;k ¢cnf’kr djrk gA okrkoj.k e fdlh Ha
cdkj dk ifjoru&edi’k] Li’k] rki] fo]r] vEy] x zRo]
bR;kin mnnhiu d Bkr gk Idr gA mnniiu d cfr
vuf@;k vupyu dgyirh gA ; futu ¢dkj 1 g cd’lkuorul
Li’kuoru] rkikuoru] ékjkuoru] j Ik; ukuoru] x - Rokuoru
VifnA

venck e tuu i vehck dh LoHkfod eR; ugh gkrt]
blfy, veick dk "vej* dgk tkrk gA iVitkou bl cfrdy
ifjfLRkfr;k 1 cpkrh gA Tuzntkou dh {kerk d dkj.k
bldk ¢R; d Idled Hkx ;Dr Hkx Lorl= veick e ifjofrr
gk tkrk gA ble vud ctuu foftk;k ikb tkrh gA

t1&f}Hotkktu] cofoliktu] fetk.ktuu] 1;Xeu bR;knA

,LAfj 1 ixky Nfe!
(Ascaris)

ifjp;
_,Ldfjl di kjtj cyukdlj gu d dij.k blg xty
Nfe dgk tkrk gA budk "ikjifjd xBu vx Lrjh; gkrk gA
; THikCo Nefer] feF;k ngxgh; ck.kh gkr gA
oxidj.k
Xr (kingdom)
1% (phylum)
0X (class)
0’k (genus)
tfr (species) &

vkokl ,0 LoHko
Tkekl; ckypky di Hi'kk e bl 1V dk dpvk Hit dgk
rk gA ;g ue o fpduh enk e th 1k;k tkrk gA ;g eu’;
dh Nkvh vikr e 1jthoh d -1 e 1k;k tkrk gA ;g eu';
d virfjDr Tvj] HM] cUnj rFk db tkyr 1’kvk di vir
e Hih 1k;k tkrk gA ;g eu"; e fo’k%dj cPpk e wviri
ijthon d -1 e virke feyrk gAeu"; e ik;h thu okyh
bldh mitkfr g& ,Ldfjl yEchdkbiMl gfeful gA

,LdfjI e 1jtifork d vudyu

- Win dh vi= e jgu gr ,Ldfjl dk "kjhj yeEck]
iryk ,o rd:ih gkrk gA

2- ,LdfjI dh mipe ekvh o db Lrjh; gkrh g] €k bl
ikn dh vk= e mifLFkr tkpd ,Utkbe 1 cpkrh gA

3- ;g ifpr Hktu xg.k djrk gA vri bl dh vigkj uky

Ijy gkrh gA

,Ldfj I db xQuh p'%d vx dk dk; djrh gA

bld gkBk 1j Bonkx ik; tkr gA

ikkn dh vi= e O, di deh giku d dij.k ble

vukDIh "ollu ak;k krk gA

7- ;g Ijyrk 1 vud u, ikknk dk 12fer dj 1dA
bl gr ble cgr vitd tuu {kerk ik;h trh gA

cka bjpuk

Ldfjl yEc] iryd] fIjk ij vidd 1dji rd =it
,0 Nfe In”; tho gA ;g g¥d Hj jx dk gkrk gA bld
\jtj ij pij &k b nrhg & ,d eé: i'B Irg ij]

tlr i, fuefy ; ki
fueViMk
QfLefM;k
,Ldfjl

yEchdk; M

@(_)'I-h

[ 218 ]



,d ee; vikj Irg ij vij
ek jhA

,Ldfj b d vx fhj ij f=dk.k; e[k fLFkr gkrk gA
;9 riu vk'Bk I &gk gkrk gA vk'Bk d Hkrgh fdukjk 1j
mipe 1 cu nkr gkr g rFik ckgjh fdukjk ij Tonh vdj
gkr gAbld 1”p flj 1 dN vix dh vkj Tonkx] QfLeM
gkr gA vx fhj 1 yxtkx 2 feeh- iIN mRItu fN& gkrk

gA

nkuk ik’o Irg ij ,d&,d

1’p flj 1 2 feeh vkx xnk gkrh gA uj e ;g tuu
fN& Hh gkrk gA vri bl volLdj }j dgr gA bel I nk
iffu;y “kd ;k dfvdk; fudyh jgrh gA eknk e tuu
fNe] vx flj 1 yxHx 1@3 Hkx 1j gkrk g] bl Hx
(vulva) dgr gA

p— el
a—— mRltu fNn
\
\\ e[l

\ \'\\ A mRItu fNn
efnk tuu fNn —= \ i

(l o i
| !i 77

\ ‘*,_ 1-.\ = ,._\ voLdj Hj
\ 1 \._\\j\. ,K iffu;y "id

xnk——c\
—
~==—N

fp= 23-20 1 vk eknk ict uj ,Ldfjl

Tuu r=

ivi uj tuu r=

1. o'kky,Ldfjl e ,d o%.k ik;k tkrk gA ;g o'k.k
viu lehilF] Lor=flj 1j cln rFk njLF f1j 1j
"kDokfguh e [kyrk gA

2- ‘“kDokfguh ¢ ,Ldfjl e ,d ekvh] Itéh o de yeEch
"kDokfguh gkrt g & o'%.k 1 fudyrh gA

3 "k@K’k; t “kDokfguh ,d Bhekl] yECh o ekvh T jpuk
e [kyrt g fel "k@k’k; dgr gA bldh fikfUk;k

ich e

1-
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1°ih; gkrh gA *k@k’k;] L[kyu ufydk e [kyrh gA
L[kyu ufydk t ;g Nkvh o Bdjh ufydk gkrh gA

bl dh fikilk xfFky o i’k; gkri gA ;g 1dpu’ky
gkrh gA
volLdj ekx ¢
[kyrh gA
ifu;y "kd §
g] bue dkvk d leku Bjpuk&
thrh gA

;g voLdj Hj d Fjk dh vkj

ckgj

LAfj b e nk iffu;y di'k ik; tkr
ifu;y “kd ik;h

fp= 23-21 %
knk tuu r=
V.MCk; §eknk ,Ldfjl e ,d tMk v.MCK; 1Kk
thrk gA ; TPV.MEKGh ghr gA ; élkx €1 Tryf]
yEch uyhdkdkj o d.Mfyr Bjpuk gkri gA ;g
v.Mokfguh e [kyrh gA
v.Mokfguh & ; B[ ;ke nkgkrh gA ¢R;d v.Mokfguh
v.MCk; |ehILka|j 1,0 xH&k; B njLFkflj
Hjk €M jgrh gA
XHkk*k; & ; H B[k e nk gkr gA budh fikfUk 17K ;
,0 XfFky gkri gA ;g ldpu’ky gkr gA
;kfu b nkuk vk d xHK’k; feydj ,d Nkvi) Bdjh
o Idpu’kty ;kfu dk fuek.k djr gA

uj tuu r=



5 x| ;ku ,d ulg elnk tuu fNe vFok Hx Mk kjtj | clgj dh vij [kyr gA

fp= 2322 | eknk tuu r=
uj o eknk ,Ldfjl d cka y{k.kk e virj

uj ,Ldfjl eknk ,Ldfjl
1- ;g 15&30 Dek yEck ,0 3&5 feel- ekVk gkrk gA bldh yckb 20840 Beh- rHk ekVkb 6&8 feen gkrh gA
2- bldki’p fhjk eMk gvk gkrk gA bidk 1’p fhjk Dhekk gkrk gA
3~ bldk xnk ,0 tuu fNn ,d gh gkrk gA bldk xnk ,0 tuu fNn vyx&vyx gkr gA
;g volLdj }j dgyirk gA xnk vdj vuifLRr gkr gA

4- xnk vdj mifLFr gkr gA
5 volLdj Hj 1 ,d tiMh iffu;y “kd fudy jgr gA ilfu;y “kd vuiflFr gkr gA

efiu ,o0 fu'kpu
uj ,Ldfjl d o'%.k e "kgk.k fodflr gkdj "@i’k; e ,df=r gkr jgr gA eknk ,Ldfjl d v.MCk;k e v.Mk.k
fodflr gkdj xHk’k; e igp tkr gA




eFu f@;k 1K dh vikr e BETUU gkrh gA uj d
iffu;y *kd ckgj fudy vikr g vij eknk dh ;kfu dk Qyk
nr gAbld 1’pkr uj L[kyu ufydk dk ckj&ckj Idfpr
dj] "kDk.kvk dk eknk dh ;kfu e Mkyrk jgrk gA ;kfu 1
"k.k xHiCk; rd py tr gA

,d "@k.k ,d v.M.k e co’k djrk gA v.Mk.k o
"¥@k.k nkuk d dind lefdr gkdj ;Xeut cukr gA bl
fu'kpu dgr gA

s Xeut

xHk’k; dh fHkfr dk L=ko ;Xeut d pkjk vkj ,d
J{kred [y cukrk gA ;g [ky Hj jx] dMK [kjnjk rFkk
yagjnkj vFok eLInkj gkrk gA ;g voLFk efeyVM v.M
dgykrh gA

MKjki .k

efeyVM v.M ;ku I gkr g, eu"; dh vir e vk
thr gA ; v.M viDIftu dh def] mPp rki o uef d
dkj.k eu"; dh vkr e 1fjof)r ugh gk 1krA vri ; ey
d MF eu"; d *kjhj 1 clkgj fudy tkr gA
H.kh; ifjo)u

efeyVM v.M dk ifjo)u vudy ifjfLFfr;k& €l
ueh;Dr eknk rFk de rkieku e gkrk gA ,Ldfjl e
fonyu Ifiy ,o fu’p;lRed ¢cdkj dk gkrk gA v.M e
fonyu d QyLozi (ykVyk ,0 mId i’pkr XLVyk
voLFik fodflr gkrh gA 5&6 fnu i’ pkr xLVyk ,d ulg
f”k’k e ifjofrr gk thrk g €1 jgitMiVQke ykjok vFkok
GFke voLFk dk rz.k dgr gA

u; 1kn dk 1de.k

fk’k;Dr v.M 1QZe.k dju e I{ke gkr gA nfkr
Hk€u d Hgk ; eu'; d “kjhj e ¢o’k dj tkr gA
mi;Dr 1k%n u feyu ij ; 4&5 o'k rd ue feVVh e
thfor jg Idr gAeu"; dhvkr e igpu ij ulg k(]
v.Mc d [ky %y thku d ifj.kkeloz 1 eDr gk thr gA
-9 rz.kovikr di fikilk e %0 dj fkjkvk e co’k dj tkrk
gA bld i’pkr ;g :fékj cokg d Bkrk ;Nr fuokfgdk
r=d Hjk ;Nr e vk thrk gA ;g 1 i’p eghfkjk ik
an; e vk thrk gA an; 1 QQI ékeuh Hjk QQMk e
ok; dk'Bdk d winj vk tkrk gA ok; dk'Bdk e ykjok
f}rh; fuekpu djrk g feld QyLo:zi rrh; voLFkk

ykjok fodflr gk thrk gA yxHkx 4 fnu i’ pkr QQMk

e gh rrh; fuekpu d ifj.keLoz i prFk voLFkk ykjok

fodflr gk tkrk gA 10 fnu ’pkr ;g ok;dk'Bk |

ok; uky e gkrk gvk xluh e vk tkrk gA xluh e bldh

xeu f@;k d ifj.kkeLoz 1 1K%n dk [kBh gku yxrh gA

[kBh d dkj.k ;g xkBuyh e ¢co’k dj tkrk g] €gk 1

gkrk gvk ;g ykok vkek’k; 1 vkr e vk tkrk gA vikr

e bldk prFk fuekpu gkrk g feld Qylozi ;g i.k

o;Ld e ifjofrr gk tkrk gA

Ldfjl Mjk eu'; ij ditko
,Ldfj 1 Hjk eu"; e ,Ldff,fl1 jkx mRilu gkrk

gAeu'; ij bl jkx d y{k.k o cHiko futu g &

e 1V e nn gkrk g ,0 K[k ugh yxrbA viugk ,o0
%cjkgV dh f’kdk; r jgrh gA

e LLAfjI I fudyu okyk fo'k ,Bu ink djrk gA

e DI jkx e virlkj (diarrhoea), oeu (vomiting), Toj
(fever), cpuh jgrh gA

e Vikrenn rik Itu vk trh gA

e Idfer cPpk d “kjhj dh of) vo:) gk tkrh gA

o ,LAfjl dk ykjok o;Ldk 1 vikd gkfudkjd gkrk
A ; QQMk e igpdj :zfékj Bko (haemorrhage),
0 ok;dk'Bk e Itu mRilu dj nrk gA bul -féj
{in.krk (anaemia) Hkh gk tkrk gA ;g eflr'd d
fodkl d fy, Hh gkfudkjd gA

fpfdRrlk
,Ldfj 1 1 ibfMr jkix;k d mipkj gr dke e yh thu

okyh vk'kfek;k futu g &
(i) Mdfj b (i) ,.Vhikj (i) gYekfIM (iv) , Ydkikj
phukikiM;e -dk ry ¢;Dr dj ijthoh dk jkxh dh

vir I fu'diflr fd;k € Idrk gA

I@ek d cplo
Qyk o Ift;k dk Hyh cdkj
pkfg ,A

o Hktu I io gkFkk dk ékuk pkfg, ,0 uk[ku dV g,
J[ku pkfg,A

e dModpj I futkr iku gr oKkfud fofék;k ¢;Dr
djuh pkfg,A

tkdj c;kx e yhuk
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QjfVek idpwit

(Earthworm)

1ip;

dpvk tir t><r d 1% ,ufyM dk ck.h gA BkexU; rt
Hkjr e kb thu okyh ce[k tkfr QnfVek 1kLF;ek gA ;g
tho vx Lrj d IxBu okyk f}ik’o lefer] okLrfod
ngxgk okyk gkrk gA ble fo[k.Mu cigj I Hh fn[k;h nrk
gA ;g Nfe In”; gkrk gA
oxhdj .k

tXxr (kingdom) & ,fuefy;k
1% (phylum) & ,ufyMk

0X (class) & 