










¼[k.M&d½ HkkSfrd foKku

bdkbZ&I

v/;k;&1 fo|qr LFkSfrdh %& dwykWe fu;e] fo|qr {ks=] fo|qr {ks= dh rhozrk] cy js[kk,¡] foHko( fo|qr f}/kzqo] 
fo|qr f}/kzqo ds dkj.k fdlh fcUnq ij fo|qr {ks= dh rhozrk ,ao foHko dh x.kukA

v/;k;&2  fLFkj pqEcdh; %& pqEcd dh ewy vo/kkj.kk] ck;ks&lsoVZ dk fu;e( orqZy dq.Myh ds v{k ij 
pqEcdh; {ks= dh x.kuk] ,fEi;j dk fu;e] ¶ysfeax ds nk;sa gkFk dk fu;e] VkWjksbM ,oa ifjukfydk esa  
pqEcdh; {ks=] pqEcdh; vfHkokg] izd`fr ds ewy cykas dk ifjp; ,oa rqyuk ¼ukfHkdh;] xq:Rokd"kZ.k ,oa 
fo|qr pqEcdh; cy½                 

bdkbZ&II

v/;k;&3 izfrjks/k ,oa la/kkfj=%& ifjHkk"kk ,oa dk;Ziz.kkyh] vkdkj dk izfrjks/k ,oa /kkfjrk ij izHkko] izfrjks/k 
,oa la/kkfj= ds Js.kh ,oa lekUkkUrj la;kstu] fdjpkWQ ds fu;e] OghVLVksu lsrqA

v/;k;&4  foHkoekih %& fl)kUr] lajpuk ,oa mi;ksx] foHkoekih }kjk foHkokUrj ,oa lsyksa dk vkUrfjd izfrjks/k  
Kkr djuk] xsYosuksehVj] vehVj ,oa oksYVehVj dh lajpuk] xsYosuksehVj dk vehVj ,oa oksYVehVj esa   
:ikUrj.kA 

bdkbZ&III

v/;k;&5  fo|qrpqEcdh; izsj.k%& izsj.k dk QsjkMs dk fu;e] izsjdRo] LoizsjdRo ,oa vU;ksU; izsjdRo] pqEcdh; 
{ks= esa dq.Myh dk ?kw.kZu( fn"V ,oa izR;korhZ /kkjk,¡] oxZ ek/; ewYk ,oa f'k[kj eku] VªkalQkEkZj dh 
lajpuk ,oa dk;Ziz.kkyh] 'kfDr dk nwjLFk lapj.k] Mk;useks ,oa eksVj dh dk;Ziz.kkyh ,oa lajpuk] pksd 
dq.Myh] 'kfDrfoghu /kkjk( la/kkfj= ,oa izsjdRo esa /kkjk ,oa foHko ds e/; dyk laca/k ¼lw= O;qRifÙk 
ugha½] vkos'ku rFkk fujkos'ku ¼fcuk O;qRifÙk ds½ izfrck/kk ,oa izfr?kkrksa dh vo/kkj.kkA

bdkbZ&IV

v/;k;&6  ijek.kq fl)kUr%& ijek.kq fl)kUr dk mn~Hko% cksj dk ijek.kq fl)kUr( cksj ds ijek.kq fl)kUr ls  
gkbMªkstu ijek.kq dh f=T;k ,oa bYksDVªku dh ÅtkZ dh x.kuk] gkbMªkstu ijek.kqdk o.kZdze ,oa 
Dok.Ve la[;k,a( ikWyh viotZu fl)kUr] ijek.kqvksa  ds bysDVªkfud foU;kl]

v/;k;&7  /kUkkRed fdj.ks%& mRifÙk ,oa fo'ys"k.k] lEkLFkkfud] &fdj.kksa dh mRifÙk] xq.k ,oa mi;ksx] nzO; 
rjaxsa%& Mh czksXyh vo/kkj.kk( Msohlu teZj iz;ksx( cksj d{kd] ÅtkZ ,oa O;k[;k 

v/;k;&8   jsfM;ks/kfeZrk%& ifjHkk"kk] ,YQk] chVk ,oa xkek fdj.kksa ds xq.k ,oa foHksn( vo{k; ds fu;e( v/kZ ,oa  
ek/; vk;q( jsfM;ks/kehZ inkFkksZa ds mi;ksx 

bdkbZ&V

v/;k;&9   inkFkkZsa ds pqEcdh; xq.k%& ikjxE;rk] fo|qr'khyrk] laosnu'khyrk] (susceptibility) pqEcdh; 
jkf'k;ka ,oa muds e/; lEcU/k( izfr] vuq ,oa ykSg pqEcdh; inkFkZ ,oa bu ij pqEcdh; {ks= ds izHkko

v/;k;&10  v/kZpkyd%& pkyd] dqpkyd ,oa v/kZpkyd dh ifjHkk"kk( ÅtkZ vUrjky] uSt ,oa v'kq) v/kZpkyd] 

SYLABUS



p ,oa n v)Zpkyd] p n  laf/k] vxz ,oa Ik'p vfHkufrA 

v/;k;&11   v/kZ ,oa iw.kZ rajx fn"Vdkjh ds yk{kf.kd xq.k/keZ ,oa mi;ksx

¼[k.M&[k½ jlk;u 

bdkbZ&VI

v/;k;&12    jklk;fud vkcU/ku %&  · v"Vd fu;e& lhek,¡  · vk;fud vkcU/k · vk;fud ;kSfxdkssa ds 

lkekU; vfHkyk{kf.kd xq.k · lgla;kstd vkcU/k · lgla;kstd ;kSfxdks ds lkekU; vfHkyk{kf.kd xq.k 
 2   3· milgla;kstd vkcU/k · ijek.kq d{kdksa dk vfrO;kiu · ladj.k (sp sp sp ladj.k½      ,  ,

bdkbZ&VII

v/;k;&13   jklk;fud rFkk vk;fud lkE; %& · jklk;fud lkE; dh izd`fr( HkkSfrd izdzeksa esa lkE;] 

jklk;fud izØeksa esa LkkE; · nzO; vuqikrh fdz;k dk fu;e · jklk;fud lkE; fLFkjkad ,oa lkE; dks 

izHkkfor djus okys dkjd · levk;u izHkko vkSj bldk egÙo · foys;rk xq.kQy vkSj bldk egÙo

bdkbZ&VIII

v/;k;&14    /kkrq ,oa /kkrqdeZ %& · /kkfRod vkcU/k dh izd`fr  · Ikzd`fr esa /kkrqvksa dh mifLFkfr  · /kkrq fu"d"kZ.k 
ds fofHkUu in& v;Ldksa dk lkUnz.k] lkfUnzr v;Ld dk vkWDlkbM esa ifjoRkZu vkWDlkbM dk 

vip;uA · v;Ldksa ls /kkrq fu"d"kZ.k ¼Fe, Al, Cu,Ag½  · /kkrqvksa dk 'kqf)dj.k

bdkbZ&IX

v/;k;&15    dkcZfud jlk;u %& · dkcZfud ;kSfxdksa dk oxhZdj.k ,oa ukedj.k · ltkrh; Js.kh · leko;ork 

¼fLFkfr] 'k`aa[kyk] fdz;kRed lewg e/;ko;ork½ gkbMªksdkcZu · ,sYdsu] ,sYdhu rFkk ,sYdkbu&lkekU; 
fojpu fof/k;k¡ ,oa mi;ksfxrk

bdkbZ&X

v/;k;&16    cgqyd %& · Ckgqyd · Ckgqydksa dk oxhZdj.k ,oa O;kikfjd egÙo ¼ikWyhizksihu] ikWyhLVkbjhu] 
ikWyhfoukby DYkksjkbM] Vsjhyhu] ukbykWu½

¼[k.M&x½ Tkho foKku

bdkbZ&XI

v/;k;&17  vko`rchth iknikas dk oxhZdj.k ¼csUFke o gqdj½] iq"Ik dh lajpuk ,oa dk;Z] ijkx.k] fu"kspu] Hkzw.kiks"k 
lajpuk] izdkj ,oa ifjo/kZu]  Qy ,oa cht fuekZ.k] izdh.kZu

v/;k;&18   eq[; ikni dqyksa dk okuLifrd o.kZu ,oa vkfFkZd egÙo&ekyoslh] dqdjchVslh] lksysuslh ,oa iks,lhA

bdkbZ&XII

v/;k;&19  tM+ ruk ,oa iÙkh dh vkUrfjd lajpukA tM+ ,oa rus esa f}rh;d o`f) Mªsfluk] ,dkbjsUFkl] fudVsUFkl] 
,oa fcXuksfu;k esa vlaxr f}rh;d o`f)A

bdkbZ&XIII

v/;k;&20  vkS"kf/k; egÙo ds eq[; ikniksa dk lkekU; fooj.k& jkmfYQ;k ljisUVkbuk] dqjdqek yksaxk] isisoj   
lkseuhQsje] Qs:yk vlkQksbfVM+k ,oa fludksuk vkWfQlusfylA



bdkbZ&XIV

v/;k;&21  ikni 'kjhj fdz;k foKku& ijklj.k] folj.k] ok"iksRltZu] izdk'k la'ys"k.k ,oa 'oluA

v/;k;&22   Xykbdksykbfll ,oa Øsc pØA ikni o`f) gkWjeksUl dk lkekU; fooj.k

**izkf.k 'kkL=**

bdkbZ&XV ofxZdh ¼tUrqvksa esa OkxhZdj.k½

v/;k;&23  tUrq txr dk oxhZdj.k& vd'ks:dh o d'ks:dh ds lkekU; y{k.kksa dk fooj.k mnkgj.k lfgr oxksZa  
rd izeq[k y{k.k A

  · vehck] ,Ldsfjl] QsjsfVek] ,oa isjhIysusVk dk vkokl] LoHkko] lajpuk ,oa thou pØA

bdkbZ&XVI ¼'kkjhfjdh ,oa dkf;Zdh&I½

v/;k;&24   Ikkpu ra=

v/;k;&25   'olu ra=

v/;k;&26   Ikfjlapj.k ra=

bdkbZ&XVII ¼'kkjhfjdh ,oa dkf;Zdh&II½

v/;k;&27   mRltZu ra=

v/;k;&28   vUr% L=koh xzfUFk;ka& lkekU; ifjp;

v/;k;&29   raf=dk ra=& dsUnzh; raf=dk ra=] ifj/kh; raf=dk ra= ,oa Lok;Rr raf=dk ra=

v/;k;&30   tuu ra=& uj o eknk tuu vaxks dk fooj.k 

bdkbZ&XVIII ¼tUrqvksa esa fodkl½

v/;k;&31  tUrqvksa esa fodkl dk lkekU; ifjp;%& tUrqvksa esa ;qXed fuekZ.k v.Ms dh lajpuk] v.Mks ds izdkj] 
mnkgj.k& dhV] es<+d] pwtk o Lru/kkjh uj ;qXed dh lajpukA

v/;k;&32  tUrqvksa easa fu"kspu%& fu"kspu ds izdkj] Lru/kkjh izk.kh;ksa esa fu"kspuA fonyu& fonyu] fonyu dk 
egÙo] eks#yk] xsLVwyk] xsLVwyk ds izdkj o egÙoA 









[ 1 ]

v/;k; & 1

fLFkj oS|qfrdh
(Electrostatics)

fLFkj oS|qfrdh
HkkSfrdh dh og 'kk[kk ftlesa fLFkj vkos’kksa ds e/; yxus

okys cy o mRiUu {ks=ksa dk v/;;u fd;k tkrk gS] fLFkj
oS|qfrdh dgykrh gSA bl v/;k; esa ge vkos’kksa dh vo/kkj.kk]
muds e/; yxus okys cy o mRiUu {ks=ksa dk v/;;u djsaxsA

vkos’k dh vo/kkj.kk
vkt ls yxHkx 2500 o"kZ iwoZ ;wukuh nk’kZfud FksYl us

çssf{kr fd;k fd tc vEcj (Amber) uked inkFkZ dks Åu
(Wool) ls jxM+k tkrk gS rks mlesa gYdh oLrqvksa tSls dkxt
ds VqdM+s] fruds bR;kfn dks viuh vksj vkdf"kZr djus dk xq.k
mRiUu gks tkrk gSA lu~ 1600 esa baXyS.M ds oSKkfud fxYcVZ
us viuh [kkstksa esa ik;k fd vEcj dh Hkkafr vU; fo|qrjks/kh
inkFkZ Hkh jxM+s tkus ij gYdh oLrqvksa dks viuh vksj vkdf"kZr
djrs gSaA tSls fd &

1- dk¡p dh NM+ dks js’keh diMs+ ij jxM+us ls NM+ ,oa diMs+
nksuksa esa gYdh oLrqvksa dks vkdf"kZZr djus dk xq.k mRiUu
gks tkrk gSA

2- ,cksukbV dh NM+ dks Åuh diMs+ ij jxM+us ij Hkh bu
nksuksa esa gYdh oLrqvksa dks vkdf"kZr djus dk xq.k mRiUu
gks tkrk gSA

mi;qZDr mnkgj.kksa ls Li"V gS fd bu inkFkksZa esa ;g xq.k
jxM+s tkus ds dkj.k vFkkZr~ ?k"kZ.k ds dkj.k mRiUu gksrk gSA
bl xq.k dks çkIr dj ysus ij oLrq dks vkosf’kr dgk tkrk gSA
ftldk Kku ml oLrq }kjk vU; oLrqvksa ij yxk;s tkus okys
cy ls fd;k tkrk gSA bl cy dks oS|qr cy (Electric force)
dgrs gaSA

mDr çs{k.kkas esa ;g Hkh ik;k x;k fd nks fo|qrjks/kh inkFkksZa
¼oLrqvksa½ dks vkil esa jxM+k tkrk gS rks  nksuksa oLrq,¡ ,d lkFk

bdkbZ & I

vkosf’kr gksrh gSa rFkk buds e/; vkd"kZ.k cy mRiUu gksrk gSA
tc ,d gh çdkj dh nks oLrqvksa dks fdlh vU; fo|qrjksèkh
oLrq ls jxM+k tk;s ¼tSls nks dk¡p dh NM+ksa dks ,d lkFk js’keh
diM+s ls jxM+k tk;s½ rks ,d gh çdkj dh nksuksa oLrqvksa ¼dk¡p
dh NMs+½ ds e/; çfrd"kZ.k dk cy mRiUu gksrk gSA blls ;g
fu"d"kZ fudyrk gS fd vkos’k nks çdkj dk gksrk gSA

oSKkfud csUtsfeu Ýsadfyu ds vuqlkj bu vkos’kksa dks
èkukRed ,oa _.kkRed vkos’k dgrs gaSA tc nks fo|qrjks/kh
oLrqvksa dks vkil esa jxM+k tkrk gS rks muds e/; ?k"kZZ.k ds
dkj.k vkos’kksa dk iqufoZrj.k gks tkrk gS ftlds ifj.kkeLo:i
oLrqvksa esa leku ,oa foijhr çÑfr dk vkos’k vk tkrk gSA
oLrqr% fdlh oLrq esa /kukRed ,oa _.kkRed vkos’k leku
ek=k esa mifLFkr gksrs gSa ftlds dkj.k oLrq fo|qr mnklhu
gksrh gSA ?k"kZ.k ;k vU; dkj.kksa ls oLrq esa _.kkos’k dh
vfèkdrk gksus ij oLrq _.kkosf’kr rFkk /kukos’k dh vf/kdrk
gksus ij oLrq /kukosf’kr dgykrh gSA

foKku ds vk/kqfud fl)karksa ds vuqlkj fdlh oLrq dks
vkosf’kr djus ds fy, ijek.kq esa mifLFkr bysDVªkWu mÙkjnk;h
gksrs gSaA ,d bysDVªkWu vkos’k dk eku _.kkRed 1.6 ×10–19

dwykWe gksrk gS rFkk bls –e ls O;Dr djrs gaSA

vkos’k ds ckjs esa egRoiw.kZ rF;
1- vkos’k inkFkZ dk ewy xq.k gksrk gS ftls uk rks u"V fd;k

tk ldrk gS vkSj uk gh mRiUu (create) fd;k tk
ldrk gSA

2- vkos’k nks çdkj ds gksrs gSaA /kukRed o _.kkRedA
leku çdkj ds vkos’k ltkrh; ,oa foijhr çdkj ds
vkos’k fotkrh; vkos’k dgykrs gSaA

3- vkos’k ,d vfn’k jkf’k gksrk gSA
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4- oLrqvksa ij vkos’k] vkos’kksa ds iqufoZrj.k ds ifj.kkeLo:i
çkIr gksrk gSA

5- vkos’k Dok.VhÑr gksrk gSA blds Dok.Vk dk eku
e =1.6 × 10–19 dwykWe gksrk gS] vFkk Zr ~ fdlh oLrq
ij vkos’k dk eku vkos’k Dok.Vk ds iw.k Z xq.kt ds
:i es a gh O;Dr fd;k tk ldrk gSA

6- ltkrh; vkos’kksa ds e/; çfrd"kZZ.k cy rFkk fotkrh;
vkos’kksa ds e/; vkd"kZZ.k cy yxrk gSA

7- vkos’k dk SI ek=d dwykWe gksrk gSA ,d dwykWe vkos’k
esa mifLFkr bysDVªkWuks dh la[;k 6.25 × 1018   gksrh gSA

dwykWe dk fu;e
nks fLFkj fcanq vkos’kksa ds e/; yxus okys fLFkj fo|qr cy

dks Kkr djus ds fy, dwykWe us lu~ 1785 esa ,d fu;e
çfrikfnr fd;k] ftls dwykWe dk fu;e dgrs gSaA

bl fu;e ds vuqlkj nks fcanq vkos’kksa  q1,oa q2 tks ,d
nwljs ls r nwjh ij fLFkj voLFkk esa gS] ds e/; yxus okyk fLFkj
fo|qr cy &

(i) nksuksa vkos’kksa ds xq.kuQy ds lekuqikrh gksrk gS] rFkk

(ii) nksukas vkos’kksa ds e/; nwjh ds oxZ ds O;qRØekuqikrh gksrk
gS vFkkZr~

1 2
2

q qF
r



;k 1 2
2

Kq qF =
r                       ---¼1½

tgk¡ K ,d lekuqikrh fu;rkad gS ftldk eku vkos’kksa
ds e/; mifLFkr ek/;e ,oa ekiu dh i)fr ij fuHkZj djrk

gSA fuokZr esa 
21 9 NmK = = 9×10 24πε C0

tgk¡ 0  dks

fuokZr dh fo|qr’khyrk dgrs gSaA bldk eku 8.85 × 10–12C2/
Nm2 gksrk gSA lehdj.k ¼1½ esa çnf’kZr fLFkj fo|qr cy dks
dwykWe cy dgrs gSaA ;g cy nwjh ds oxZ ds O;qRØekuqikrh gksus
ds dkj.k] O;qRØe oxZ cy dk mnkgj.k Hkh gSA

dwykWe cy dh fn’kk] nksuksa vkos’kkas dks feykus okyh js[kk
ds vuqfn’k gksrh gSA ltkrh; vkos’kkas ds e/; dwykWe cy dk

eku /kukRed izkIr gksrk gS tks fd cy dh izfrd"kZ.k izÑfr
n’kkZrk gS] tcfd fotkrh; vkos’kkas ds e/; dwykWe cy dk eku
_.kkRed çkIr gksrk gS tks fd cy dh vkd"kZ.k çÑfr n’kkZrk gSA

lfn’k :i esa dwykWe cy dks fuEu çdkj fy[kk tkrk gS&
                   ---¼2½

tgk¡ r̂ nksukas vkos’kkas dks feykus okyh js[kk ds vuqfn’k
,dkad lfn’k gSA ;fn nksuks vkos’kksa ds e/; fuokZr ds LFkku
ij dksbZ vU; ek/;e gks rks bl fLFkfr esa lekuqikrh fu;rkad

dk eku 
1

K =
4πε

 gksxkA tgk¡   ek/;e dh fo|qr’khyrk gSA

dwykWe cy dh fo’ks"krk,¡ % dwykWe cy dh çeq[k
fo’ks"krk,¡ fuEu gSa %&
1- dwykWe cy nh?kZ ijkl ¼10&14 ehVj ls vuUr rd½ ds cy

gksrs gSA
2- dwykWe cy dsUæh; ,oa laj{kh cyksa dk mnkgj.k gSA

3- dwykWe cy O;qRØe oxZ 2
1F
r

  
 

fu;e dk ikyu

djrk gSA
4- dwykWe cy v/;kjksi.k fl)kar dk ikyu djrk gSA
5- dwykWe cy dk /kukRed eku vkos’kkas ds e/; çfrd"kZZ.k

dks rFkk _.kkRed eku vkos’kkas ds e/; vkd"kZZ.k dks
n’kkZrk gSA

vkos’kksa ds v/;kjksi.k dk fl)kar
vkos’kkas ds v/;kjksi.k ds fl)kar ds vuqlkj fdlh fcanq

vkos’k ij vU; fcanq vkos’kkas ds }kjk ifj.kkeh dwykWe cy dk
eku] vU; fcanq vkos’kkas ds }kjk Lora= :i ls] vkos’k ij
dk;Zjr dwykWe cyksa ds lfn’k ;ksx ds cjkcj gksrk gSA

fp=kuqlkj q vkos’k ij vU; fLFkj vkos’kkas q1,oa q2 ds

dkj.k yxus okys dwykWe cyksa dk eku Øe’k% 1F

o 2F

gks rks]

nksuks vkos’kkas ds dkj.k vkos’k ij yxus okys ifj.kkeh cy dk

fp= 1-1

fp= 1-2

1 2

2

Kq q
ˆF = r

r


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eku 1 2F = F + F
  

gksxkA

tgk¡ 1
1 2

1

Kqq
F =

r
 rFkk 2

2 2
2

Kqq
F =

r

fo|qr {ks= ,oa fo|qr {ks= dh rhozrk
fcanq vkos’k ds pkjkas vksj dk og {ks=] ftlesa dksbZ vU;

vkos’k fo|qr cy dk vuqHko djrk gS] fo|qr {ks= dgykrk gSA
fo|qr {ks= ,d lfn’k jkf’k gS rFkk bldk ekiu fo|qr {ks= dh

rhozrk E

ds }kjk fd;k tkrk gSA

fo|qr ifj?kVukvksa dk v/;;u djus ds fy;s ,d vR;Ur
y?kq /ku fcanq vkos’k] ftldk viuk dksbZ fo|qr {ks= ugha gksrk
gS dh dYiuk dh tkrh gSA bl dkYifud y?kq /ku fcanq vkos’k
dks ijh{k.k vkos’k (q0) dgrs gaSA

fo|qr {ks= esa fLFkr fdlh fcanq ij ,dkad ijh{k.k vkos’k
ij yxus okys fo|qr cy dks fo|qr {ks= dh rhozrk dgrs gSaA

bls E

ls O;Dr djrs gaSA xf.krh; :i esa fdlh fcanq ij fo|qr

{ks= dh rhozrk E

ml fcanq ij j[ks ijh{k.k vkos’k q0 ij yxus

okys fo|qr cy rFkk ijh{k.k vkos’k ds ifjek.k dh fu"ifr ds
cjkcj gksrh gS vFkkZr~

0

F
E =

q




---¼3½

lehdj.k ¼3½ ls Li"V gS fd fo|qr {ks= dh rhozrk dh
fn’kk] fo|qr cy dh fn’kk ds vuqfn’k gksrh gSA fo|qr {ks= dh
rhozrk dk ek=d U;wVu@dwykWe gksrk gSA

fdlh fcanq vkos’k q ds dkj.k mRiUu fo|qr {ks= esa fdlh
fcanq P ij fo|qr {ks= dh rhozrk Kkr djus ds fy, ekuk fd
fufnZ"V fcanq P ij ,d ijh{k.k vkos’k q0 fo|eku gSA tSlk fd
fp= 1-3 esa n'kkZ;k x;k gSA ;fn nksuksa vkos’kkas ds e/; nwjh r

rFkk ek/;e dk ijkoS|qrkad K gks rks ifjHkk"kk ls nksukas vkos’kkas
ds e/; cy ,oa q0 dk vuqikr fufnZ"V fcanq ij fo|qr {ks= dh
rhozrk ds eku dks O;Dr djsxkA

xf.krh; :i ls &

nksuksa vkos’kkas ds e/; cy 0
2

Kqq ˆF = r
r

vr% fo|qr {ks= dh rhozrk 
0

F
E =

q




   

0
2

2
0

Kq
Kqq

r̂
r
q

r
r

   ---¼4½

tks fd fo|qr {ks= esa fcanqor vkos’k q ds dkj.k r nwjh ij
fLFkr fufnZ"V fcanq P ij fo|qr {ks= dh rhozrk ds eku dks O;Dr
djrk gSA

fo|qr {ks= ¼cy½ js[kk,¡
HkkSfrdh esa fo|qr {ks= dk fp=.k fo|qr cy js[kkvksa ds

}kjk fd;k tkrk gSA fo|qr cy js[kk,¡ og dkYifud oØ gSS
ftlds fdlh fcanq ij [khaph x;h Li’kZ js[kk ml fcanq ij fo|qr
{ks= dh fn’kk ¼cy dh fn’kk½ dks çnf’kZr djrh gSA fo|qr cy
js[kkvksa ds fuEufyf[kr xq.k/keZ gksrs gaS&

1- fo|qr cy js[kk,¡ fcanqor~ /ku vkos’k ls çkjaHk gksdj f=T;
ckgj dh vksj lHkh fn’kkvksa esa pyrh gS rFkk vuar ij
lekIr gksrh gSa] tSlk fd fp= 1-4 esa n'kkZ;k x;k gSA

2- fo|qr cy js[kk,¡ fcanqor~ _.k vkos’k ds dkj.k mRiUu
fo|qr {ks= esa vuar ls çkjaHk gksdj f=T; vanj dh vksj
¼_.k vkos’k dh vksj½ funsZf'kr gksrh gSA bls fp= 1-5 esa
n'kkZ;k x;k gSAfp= 1-3

fp= 1-4
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3- /ku vkos’k ,oa _.k vkos’kksa ds e/; fo|qr cy js[kk,¡ èku
vkos’k ls çkjaHk gksdj _.k vkos’k ij lekIr gksrh gSaA
bls fp= 1-6 ls n'kkZ;k x;k gSA

4- fo|qr {ks= esa dksbZ Hkh nks cy js[kk,¡ ijLij ,d nwljs dks
çfrPNsn ugha djrh gS D;ksafd ,slh fLFkfr esa çfrPNsn
facanq ij nks vyx&vyx Li’kZ js[kk,¡ [khaph tk ldrh gS]
tks fd ,d fcanq ij cy dh nks fn’kk,¡ çnf’kZr djasxhA
,d gh fcanq ij fo|qr cy dh nks fn’kk,¡ vlEHko gSA

5- ,d leku fo|qr {ks= esa fo|qr cy js[kk,a lekarj ,oa
leku nwjh ij gksrh gS] tSlk fd fp= 1-7 esa çnf'kZr gSA

6- fo|qr {ks= esa fdlh {ks=Qy ls yEcor~ fn’kk esa xqtjus
okyh fo|qr cy js[kkvksa dh dqy la[;k] fo|qr ¶yDl
dgykrh gSA

foHko
fo|qr {ks= esa fdlh fcanq ij ,dkad /ku vkos’k dks vuUr

ls fo|qr {ks= esa ykus esa fd;k x;k dk;Z fo|qr foHko dgykrk
gSA fo|qr foHko ,d vfn’k jkf’k gksrh gS rFkk bls V ls

fp= 1-5

fp= 1-6

çnf’kZr djrs gSaA xf.krh; :i esa fo|qr foHko dks fuEu çdkj
ifjHkkf"kr djrs gSa &

fo|qr {ks= esa fLFkr fdlh fcanq ij fo|qr foHko dk eku
fo|qr {ks= esa ijh{k.k /ku vkos’k q0dks vuUr ls ml fcanq ij
ykus esa fd;s x;s dk;Z W ,oa ijh{k.k /ku vkos’k ds eku dh
fu"ifr ds cjkcj gksrk gS] vFkkZr~

0

WV =
q ---¼5½

pwafd fo|qr {ks= esa fd;k x;k dk;Z fo|qr fLFkfrt ÅtkZ
(U) ds :i esa laxzfgr gks tkrk gS vr%

W=U
lehdj.k ¼5½ ls

0

UV =
q ---¼6½

lehdj.k ¼5½ rFkk lehdj.k ¼6½ fo|qr {ks= esa fdlh fcanq
ij foHko ds eku dks O;Dr djrh gSA foHko dk ek=d Nm/
C ;k oksYV gksrk gSA

fo|qr {ks= esa fLFkr nks fcanqvksa ij foHkoksa dk varj
foHkokarj dgykrk gSA ;fn ijh{k.k /ku vkos’k q0 dks fo|qr
{ks= esa fLFkr nks fcanqvksa A rFkk B ds eè; foLFkkfir djus esa
fd;k x;k dk;Z WAB gks rks foHkokarj

0 0

W U - UBAB AV - V = =B A q q ---¼7½

fcanq vkos’k ds dkj.k fdlh fcanq ij foHko
fcanq vkos’k ds dkj.k fo|qr {ks= esa fLFkr fdlh fcanq ij

foHko dh x.kuk djus ds fy;s ekuk fd +q
 
dwykWe dk ,d fcanq

vkos’k fp= ¼1-8½ ds vuqlkj fcanq O ij fLFkr gSA bl fcanq vkos’k
ds dkj.k mRiUu fo|qr {ks= esa fdlh fcanq A ij foHko dh x.kuk
ds fy;s ,d /ku ijh{k.k vkos’k q0 dks vuUr ls fcanq A ij ykus
esa fo|qr {ks= ds fo:) fd;s x;s dk;Z dh x.kuk djasxsA

ekuk fd O ls A ds e/; dh nwjh r gSA vc ge vuUr ls
A ds e/; B, C, D, ............ fcanqvks dh dYiuk djrs gSaA bu
fcanqvks dh O ls nwfj;k¡ Øe’k% r1, r2, r3 ............gSaA tc

fp= 1-8

le fo|qr {ks=

fp= 1-7
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ijh{k.k vkos’k B fcanq ij gks rks fcanq vkos’k q ,oa ijh{k.k
vkos’k

 
q0 ds e/; yxus okys fo|qr cy dk eku

0
B 2

1

Kqq
F =

r

blh çdkj tc ijh{k.k vkos’k A fcanq ij gks rks q o q0

ds e/; fo|qr cy dk eku

0
A 2

Kqq
F =

r
pwafd fcanq B ,oa A ijLij utnhd gS vr% bl fLFkfr esa

ijh{k.k vkos’k q0 ij cy dk eku B o A fcanq ij cykas ds
xq.kksÙkj ek/; ds cjkcj ekuk tk ldrk gSA vr% fcanq B ,oa
A ds chp ijh{k.k vkos’k ij yxus okys cy dk ek/; eku

BA B AF = F × F

     
0 0

2 2
1

Kqq Kqq= ×
r r

    
0

1

Kqq=
r r

vr% fcanq vkos’k dks B ls A rd foLFkkfir djus esa fd;k
x;k dk;Z = cy × nwjh BA

 0
1

1

Kqq= r - r
r r

0
1

1 1= Kqq -
r r

 
 
 

blh çdkj fcanq vkos’k dks C ls B rd foLFkkfir djus
esa fd;k x;k dk;Z

CB 0
1 2

1 1W = Kqq -
r r

 
 
 

blh çdkj ,oa vU; vYika'kksa ds foLFkkiu ds fy, fd;k
x;k dk;Z Hkh Kkr dj ldrs gSaA

     vr% ijh{k.k vkos’k dks  ls A  rd foLFkkfir djus esa
fd;k x;k dqy dk;Z

W= WBA + WCB + .........................

;k

;k 0

1 1W Kqq
r

       

;k 0KqqW =
r

vr% foHko dh ifjHkk"kk ds vuqlkj fcanq A ij foHko

0

WV =
q

;k
KqV =
r

---¼8½

foHko dh HkkSfrd lkFkZdrk
fdlh pkyd dk fo|qr foHko] pkyd dh ml fo|qr

voLFkk dks çnf’kZr djrk gS ftlls fd fdlh vU; pkyd ls
tksM+us ij vkos’k ds çokg dh fn’kk dk irk py ldsA /ku
vkos’k lnSo mPp foHko ls fuEu foHko dh vksj çokfgr gksrk gSA

fo|qr f}/kqzo
nks leku ,oa foijhr vkos’kks dk og la;qDr fudk;

ftuds e/; nwjh vR;Yi gks] fo|qr f}/kqzo dgykrk gSA nwljs
'kCnksa esa ;fn nks leku ,oa foijhr vkos’k ijLij vYi nwjh ij
fLFkr gks rks vkos’kkas dk la;qDr fudk; f}èkzqo dgykrk gSA
f}èkzqzo dk ekiu f}/kqzo vk?kw.kZ ls djrs gSaA vkos’k rFkk muds
e/; nwjh dk xq.kuQy f}/kqzo vk?kw.kZ (p) dgykrk gS] vFkkZr~

p = q ×d ---¼9½
fo|qr f}/kqzo vk?kw.kZ ,d lfn’k jkf’k gksrh gS] ftldh

fn’kk _.k vkos’k ls /ku vkos’k dh vksj gksrh gSA bldk ek=d
dwykWe ehVj gksrk gSA fo|qr f}/kqzo fudk; dk dqy vkos’k 'kwU;
gksrk gSA HCl, H2O bR;kfn fo|qr f}/kqzo fudk; ds mnkgj.k
gSaA ijek.kq esa /ku vkos’kkas dk dsUæ ukfHkd rFkk _.k vkos’kksa
¼bysDVªkWu½ dk dsUæ laikfr gksus ds dkj.k ;s f}èkqzo dh jpuk
ugha djrs gaSA ysfdu ijek.kq dks fo|qr {ks= esa foLFkkfir dj
fn;k tk;s rks blds /ku vkos’k rFkk _.k vkos’k ds dsUæksa ds
e/; foLFkkiu mRiUu gks tkrk gS ftlls ijek.kq f}/kqo cu
tkrk gSA

fo|qr f}/kqzo ds dkj.k fdlh fcanq ij fo|qr {ks=
dh rhozrk ,oa foHko dh x.kuk

fo|qr f}/kqzo ds dkj.k fdlh fcanq P ij fo|qr {ks= dh
rhozrk ,oa foHko dh x.kuk nks fLFkfr;ksa esa dh tkrh gS&

(i) v{kh; fLFkfr

(ii) v{k ds yEcor~ fLFkfr

1 1 1 1 1
W = Kqq - + - + ........ + -0 r r r r1 1 2

                      
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f}/kqzo dh v{kh; fLFkfr esa fdlh fcanq ij fo|qr {ks=
dh x.kuk

fp= 1-9 ds vuqlkj ge f}/kqzo ds dsUæ O ls r nwjh ij
fLFkr ,d fcanq P dh dYiuk djrs gS tks f}/kqzo ds v{k ij
fLFkr gSA ekuk fd +q ,oa –q vkos’k feydj ,d f}/kqzo dh
jpuk djrs gS ftuds e/; nwjh d gSA

fp=kuqlkj fcanq P dh +q vkos’k ls nwjh = r-d/2

,oa -q vkos’k ls nwjh = r+d/2

fcanq P ij] +q ,oa –q vkos’kkas ds dkj.k fo|qr {ks= dh
rhozrkvksa dk eku Øe’k% E1 o E2 gSA

tgk¡ 
1 2

+ KqE =
dr -
2

 
 
 

 rFkk  
2 2

– KqE =
dr +
2

 
 
 

vr% fcanq P ij ifj.kkeh rhozrk E = E1 + E2

   

2 2
Kq Kq= -

d dr - r +
2 2

   
   
   

1 1
= Kq -2 2d d

r - r +
2 2

 
 
 
 
            

 22
2

2rdKq
dr
4

 
 
 

  
  

   
  

D;kasfd E1 o E2 foijhr fn’kk esa gSa rFkk E1> E2

22
2

2rd= Kq
dr
4

 
 
 
 
  

   
  

fp= 1-9

D;ksafd r >> d/2 vr% r2 dh rqyuk eas d2/4 ux.; ekuus ij

4

2rdE =Kq( )
r

3

2d= Kq( )
r

lehdj.k ¼9½ dks ifjHkk"kkuqlkj

;k 3
2KpE =
r

---¼10½

fo|qr {ks= E dh fn’kk f}/kqzo ds v{k ds vuqfn’k _.k
vkos’k ls /ku vkos’k ds vuqfn’k gksxhA lehdj.k ¼10½] v{kh;
fcanq ij f}/kqzo ds dkj.k mRiUu fo|qr {ks= dh rhozrk dk
vfHk"V O;atd gSA

f}/kzqo dh v{kh; fLFkfr esa fdlh fcanq ij fo|qr
foHko dh x.kuk% iqu% fp= 1-9 ds vuqlkj +q ,oa -q vkos’k
ds dkj.k fcanq P ij foHko dk eku Øe’k% V1 ,oa V2gks rks]
foHko dh ifjHkk"kk ls&

1
KqV =

dr -
2

 
 
 

rFkk
2

-KqV =
dr +
2

 
 
 

fcanq P ij ifj.kkeh foHko dk eku nksukas vkos’kksa ¼+q ,oa
-q½ ds dkj.k mRiUu foHkokas ds chtxf.krh; ;ksx ds cjkcj
gksxk] vFkkZr~

1 2V = V + V

    ;k

Kq KqV = -
d dr - r +
2 2

   
   
   

2
2

d= Kq
dr -
4

 
 
 

2

d= Kq
r

¼D;kasfd r >> d/2 vr% r2 dh rqyuk esa d2/4 dks ux.;
ekuus ij½

;k 2

KpV =
r  ---¼11½



[ 7 ]

lehdj.k ¼11½ v{kh; fcanq ij f}/kqzo ds dkj.k mRiUu
fo|qr foHko dk vfHk"V O;atd gSA

f}/kqzo ds v{k ds yEcor~ js[kk ij fLFkr fcanq ij
fo|qr {ks= dh x.kuk% fp= 1-10 ds vuqlkj ge f}/kqzo ds
eè; fcanq ls xqtjus okyh yEcor~ v{k ds vuqfn’k r nwjh ij ,d
fcanq P dh dYiuk djrs gS ftl ij fo|qr {ks= dh x.kuk djuh
gSA

fp= ls 2 2 2 2AP = OA + OP = BP

 
22 dAP = BP = r + 4

;fn +q vkos’k ds dkj.k P fcanq ij rhozrk dk eku E1

rFkk –q vkos’k ds dkj.k P fcanq ij rhozrk dk eku E2 gks rks

1 2

KqE =
AP

   2
2

Kq=
dr +
4

 
 
 

¼ AP
  fn’kk ds vuqfn’k½

rFkk  2 2

KqE =
BP

   2
2

Kq=
dr +
4

 
 
 

¼ BP


 fn’kk ds vuqfn’k½

vr% Li"V gS fd E1 o E2 ds eku ijLij cjkcj gS ysfdu
fn’kk;sa fHkUu gSA vr% E1 o E2 ds ifj.kkeh eku dks Kkr djus
ds fy, AB ds vuqfn’k ,oa yEcor~ ?kVdksa esa fo;ksftr djus
ij %&

fp= 1-10

fp= 1-10 ls Li"V gS fd AB ds vuqfn’k E1o E2 ds
?kVd E1 cos  o E2 cos ,d fn’kk esa gksus ds dkj.k tqM+
tk;saxs tcfd AB ds yEcor~ E1 o E2 ds ?kVd E1 sin  o
E2 sin ,d nwljs ds foijhr fn’kk esa gksus ds dkj.k fujLr gks
tk;sasxsA vr% fcanq P ij ifj.kkeh rhozrk

E = E1 cos E2 cos 

D;ksafd E1= E2

2
2

2KqcosθE =
dr +
4

 
 
 

fp= 1-10 ls 
22

dOB 2cosθ = =
PB dr + 4

vr% 3
2 2

2

KqdE =
dr +
4

 
 
 

;k 
3

KqdE =
r

¼D;kasfd r >> d/2 vr% r2 dh rqyuk eas

d2/4 dks ux.; ekuus ij½

;k 3

KpE =
r

---¼12½

lehdj.k ¼12½ f}/kqzo ds v{k ds yEcor~ fdlh fcanq ij
fo|qr {ks= dh rhozrk dk vfHk"V O;atd gSA

f}/kqzo dh fuj{kh; js[kk ij fdlh fcanq ij fo|qr
foHko dh x.kuk% fp= 1-10 ds vuqlkj ekuk fd fcanq P ij
+q vkos’k ds dkj.k foHko dk eku V1 rFkk -q vkos’k ds dkj.k
foHko dk eku V2 gS vr% foHko dh ifjHkk"kk ls

   1
KqV =
AP

       
2

2

Kq=
dr +
4

 
 
 

rFkk 2
KqV =
BP
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2

2

-Kq=
dr +
4

 
 
 

vr% fcanq P ij ifj.kkeh foHko &

V=V1+V2

2 2
2 2

Kq -Kq= +
d dr + r +
4 4

   
   
   

;k V=0

vFkkZr~ f}/kqzo ds v{k ds yEcor~ fcanq ij fo|qr foHko dk
eku 'kwwU; gksrk gSA

egRoiw.kZ fcUnq
1- æO;eku dh Hkkafr vkos’k Hkh inkFkZ dk ewy xq.k gksrk gS]

ftls uk rks u"V fd;k tk ldrk gS vkSj uk gh mRiUu
fd;k tk ldrk gSA

2- oLrqvksa ij vkos’k] vkos’kksa ds iqufoZrj.k ds ifj.kkeLo:i
çkIr gksrk gSA

3- vkos’k Dok.VhÑr gksrk gSA bls Dok.Vk dk eku
e = 1.6 × 10–19 dwykWe gksrk gS] vFkkZr~ fdlh oLrq ij
vkos’k dk eku vkos’k Dok.Vk ds iw.kZ xq.kt ds :i esa gh
O;Dr fd;k tk ldrk gSA

4- dwykWe cy vkos'kksa ds e/; nwjh ds oxZ ds O;qRØekuqikrh
gksus ds dkj.k] O;qRØe oxZ cy dk mnkgj.k gSA

5- fcanq vkos’k ds pkjksa vksj dk og {ks=] ftlesa dksbZ vU;
vkos’k fo|qr cy dk vuqHko djrk gS] fo|qr {ks= dgykrk
gSA

6- fo|qr {ks= esa fLFkr fdlh fcanq P  ij ,dkad ijh{k.k
vkos’k ij yxus okys fo|qr cy dks fo|qr {ks= dh rhozrk
dgrs gSaA

7- fo|qr {ks= dk fp=.k fo|qr cy js[kkvksa ds }kjk fd;k
tkrk gSA fo|qr cy js[kk,¡ og dkYifud oØ gksrs gaS
ftlds fdlh fcanq ij [khaph x;h Li’kZ js[kk ml fcanq ij
fo|qr {ks= dh fn’kk ¼cy dh fn’kk½ dks çnf’kZr djrh gSA

8- fo|qr {ks= esa fdlh fcanq ij ,dkad /ku vkos’k dks vuUr
ls fo|qr {ks= esa fd;k x;k dk;Z fo|qr foHko dgykrk
gSA fo|qr foHko ,d vfn’k jkf’k gksrh gS rFkk bls V ls
çnf’kZr djrs gSaA

9- fo|qr {ks= esa fLFkr nks fcanqvksa ij foHkoksa dk varj
foHkokarj dgykrk gSA

10- nks leku ,oa foijhr vkos’kksa dk og la;qDr fudk;
ftlesa nksuksa vkos’kkas ds e/; nwjh vR;Yi gks] fo|qr f}èkzqo
dgykrk gSA f}/kqzo dk ekiu f}/kqzo vk?kw.kZ ls djrs gSaA

11- ijek.kq esa /ku vkos’kksa dk dsUæ rFkk _.k vkos’kksa dk dsUæ
laikfr gksus ds dkj.k ;s f}/kqzo dh jpuk ugha djrs gSaA
ysfdu ijek.kq dks fo|qr {ks= esa foLFkkfir dj fn;k tk;s
rks blds /ku vkos’k rFkk _.k vkos’k ds dsUæksa ds e/;
foLFkkiu mRiUu gks tkrk gS ftlls ijek.kq f}èkzqo cu
tkrk gSA

12- f}/kqzo ds v{k ds yEcor~ fdlh fcanq ij fo|qr foHko dk
eku 'kwU; gksrk gSA

vH;klkFkZ ç'u

oLrqfu"B ç'u
1- ltkrh; fcanq vkos’kksa ds e/; cy yxrk gS&

¼v½ çfrd"kZ.k cy ¼c½ vkd"kZZ.k cy

¼l½ nqcZy cy ¼n½ ukfHkdh; cy

2- vkos’k ds Dpk.Vk dk eku gksrk gS&

¼v½ 1.6 × 10-19 dwykWe ¼c½ 1.6 × 1019 dwykWe

¼l½ 9 × 109 dwykWe ¼n½ 9 × 10-9 dwykWe

3- dwykWe cy gS&

¼v½ dsUæh; cy ¼c½ laj{kh cy

¼l½ mi;qZDr nksuksa ¼n½ mi;qDZr esa ls dksbZ ugha

4- fo|qr cy js[kkvksaa dh fn’kk gksrh gS&

¼v½ /ku vkos’k ls _.k vkos’k dh vksj

¼c½ _.k vkos’k ls /ku vkos’k dh vksj

¼l½ /ku o _.k vkos’k ds yEcor~

¼n½ mi;qDZr esa dksbZ ugha

5- f}/kqzo vk?kw.kZ dk ek=d gksrk gS&

¼v½ oksYV ¼c½ twy

¼l½ dwykWe ehVj ¼n½ U;wVu ehVj
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6- f}/kzqo ds v{k ds yEcor~ fcanq ij fo|qr foHko dk eku
gksrk gS&

¼v½ /kukRed ¼c½ _.kkRed

¼l½ 'kwU; ¼n½ vuUr

y?kqÙkjkRed ç’u
1- D;k fo|qr {ks= esa nks cy js[kk,¡ ,d nwljs dks dkV ldrh

gSaa\

2- D;k dwykWe dk fu;e ijekf.o; nwfj;ksa ds fy, Hkh lR;
gSA

3- fo|qr f}/kqzo dks leku fo|qr {ks= esa j[kus ij dqy fdruk
cy dk;Z djsxkA

4- fo|qr {ks= dh rhozrk dh bdkbZ fyf[k;sA

5- fdlh {ks= esa ;fn foHko fu;r gS rks ogk¡ fo|qr {ks=
fdruk gksxk\

6- fo|qr foHko dh ifjHkk"kk crkbZ;sA foHko dh foek fyf[k;sA

7- fo|qr f}/kzqo vk?kw.kZ dk ek=d o ifjHkk"kk fyf[k,A
le>kb;s fd ;g lfn’k jkf’k gS vFkok vfn’kA

8- ;fn nks vkosf’kr d.kksa ds chp dh nwjh vk/kh dj nh tk;s
rks nksuksa ds e/; cy fdruk gksxk\

fucU/kkRed iz’u
1- dwykWe ds fu;e dks le>krs gq,] dwykWe cy dh fo’ks"krkvksa

ij çdk’k Mkfy;sA

2- foHko ,oa foHkokarj dks ifjHkkf"kr dhft,A fcanq vkos’k
ds dkj.k fo|qr {ks= esa fLFkr fdlh fcanq ij foHko dh
x.kuk dhft,A

3- fo|qr f}/kqzo fdls dgrs gSa\ f}/kqzo dh v{kh; fLFkfr esa
fdlh fcanq ij fo|qr foHko dh x.kuk dhft,A

4- f}/kqzo dh fuj{kh; js[kk ij fdlh fcanq ij fo|qr foHko
dh x.kuk dhft,A

5- vkos’k dh vo/kkj.kk dks le>kb,A vkos’kksa ds v/;kjksi.k
fl)kUr ij çdk’k Mkfy,A

mÙkjekyk % 1 ¼v½ 2 ¼v½ 3 ¼l½ 4 ¼v½ ¼5½ l ¼6½ l
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v/;k; & 2

fLFkj pqEcfddh
(Magnetostatics)

pqEcd dh ewy vo/kkj.kk
pqEcd ,sls inkFkZ gksrs gSa] tks Lora=rkiwoZd yVdk;s tkus

ij lnSo ,d gh fn’kk ¼mÙkj&nf{k.k½ esa fLFkj gks tkrs gSa rFkk
ykSg;qDr inkFkksZa dks viuh vksj vkdf"kZZr djrs gSaA

pqEcd nks çdkj ds gksrs gaS& 1- çkÑfrd pqEcd] 2- Ñf=e
pqEcdA

çkÑfrd pqEcd çÑfr esa [kkuksa ls çkIr gksrs gaSA buds
v;Ld dks eSXusVkbV dgrs gaSA budk vkdkj o :i fuf’pr
ugha gksus ds dkj.k bUgsa oSKkfud ,oa vuqla/kku dk;ksaZ ds fy;s
ç;qDr ugha fd;k tkrk gSA buesa vkd"kZ.k {kerk Hkh vYi gksrh
gSA tcfd Ñf=e rjhdksa ls cuk;s tkus okys pqEcd Ñf=e
pqEcd dgykrs gaSA budk vkdkj o :i fuf’pr gksus ds dkj.k
budk mi;ksx fofHkUu dk;ksZa esa fd;k tkrk gSA blds lkFk gh
buesa mPp vkd"kZ.k {kerk Hkh ik;h tkrh gSA

pqEcd esa fuEu xq.k ik;s tkrs gSa %&

1- ;g ykSg;qDr inkFkksaZ dks viuh vksj vkdf"kZZr djrk gSA

2- Lora=rkiwoZd yVdk;s tkus ij pqEcd lnSo mÙkj nf{k.k
fn’kk esa fLFkj gksrh gSA

3- çR;sd pqEcd esa nks /kqzo ¼N ,oa S½ ik;s tkrs gSaA ftUgsa
vyx ugha fd;k tk ldrk gSA

4- ltkrh; /kqzokas ds e/; çfrd"kZ.k cy yxrk gS] tcfd
fotkrh; /kqzo ,d nwljs dks vkdf"kZr djrs gaSA

5- pqEcd dks xeZ djus] Bksdus&ihVus ;k fxjkus ij blds
pqEcdh; xq.k u"V gksus yxrs gSaA

pqEcd ls lacaf/kr egRoiw.kZ ifjHkk"kk,¡
1- pqEcdRo % pqEcd dk og xq.k ftlds dkj.k og

Lora=rkiwoZd yVdk;s tkus ij lnSo ,d gh fn’kk ¼N – S½

esa fLFkj gks tkrh gSa rFkk ykSg;qDr oLrqvksa dks viuh vksj
vkdf"kZZr djrh gS] pqEcdRo dgykrk gSA inkFkksa Z esa pqEcdRo
eq[;r% bysDVªkWuksa dh v{kh; ,oa pØ.k xfr ds dkj.k
ik;k tkrk gSA

2- pqEcdh; /kqzo % pqEcd ds nksuksa fljksa ij fLFkr os fcanq
tgk¡ ij pqEcdRo vf/kdre gksrk gS] pqEcdh; /kqzo dgykrs
gSaA pqEcd esa nks /kqzo gksrs gaS& ¼1½ mÙkjh /kqzo (N)] ¼2½
nf{k.kh /kqzo (N)A pqEcd dk mÙkjh /kqzo fljk] mÙkj fn’kk
dks bafxr djrk gS] bls /ku /kqzo Hkh dgrs gaSA tcfd
nf{k.kh /kqzo fljk] nf{k.k fn’kk dks bafxr djrk gS rFkk
bls _.k /kqzo Hkh dgrs gSaA

3- pqEcdh; v{k % pqEcd ds vanj nksuksa /kqzokas dks feykus
okyh dkYifud v{k] pqEcdh; v{k dgykrh gSA

4- pqEcd dh çHkkodkjh yEckbZ % pqEcd ds nksuksa /kqzoksa
ds e/; dh nwjh] pqEcd dh çHkkodkjh yEckbZ dgykrh
gSA tks pqEcd dh okLrfod yEckbZ ls dqN de gksrh gSA

5- /kqzo çcyrk % pqEcd ds fdlh /kqzo }kjk] pqEcdh;
inkFkksZa dks viuh vksj vkdf"kZr djus dh {kerk /kqzo
çcyrk dgykrh gSA

6- pqEcdh; cy js[kk,¡ % fo|qr {ks= dh rjg] pqEcdh;
{ks= dks Hkh dkYifud oØksa }kjk çnf’kZr fd;k tkrk gSA
;s dkYifud oØ pqEcdh; cy js[kk,¡ dgykrh gSaA
pqEcdh; cy js[kk,¡ pqEcdh; {ks= dh fn’kk O;Dr djrh
gS rFkk ;s can oØ gksrh gSA pqEcd ds ckgj budh fn’kk
NS rFkk pqEcd ds vanj budh fn’kk SN gksrh
gSA fo|qr cy js[kkvksa dh Hkkafr] pqEcdh; cy js[kk,¡ Hkh
,d&nwljs dks çfrPNsn ugha djrh gSA bu cy js[kkvksa ds
fdlh fcanq ij [khaph x;h Li’kZ js[kk] ml fcanq ij
pqEcdh; {ks= dh fn’kk dks O;Dr djrh gSA
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7- pqEcdh; {ks= % fdlh pqEcd ds pkjkas vksj dk og {ks=
ftlesa pqEcdh; ijh{k.k /kqzo] cy vuqHko djrk gS] pqEcdh;
{ks= dgykrk gSA nwljs 'kCnksa esa og {ks= ftlesa pqEcd dk
çHkko vuqHko fd;k tk lds] pqEcdh; {ks= dgykrk gSA

8- pqEcdh; ¶yDl % pqEcdh; {ks= esa fdlh Hkh {ks=Qy
esa ls xqtjus okyh pqEcdh; cy js[kkvksa dh la[;k]
pqEcdh; ¶yDl dgykrh gSA bldk ek=d oscj gksrk gSA

9- pqEcdh; çssj.k % pqEcdh; {ks= esa ,dkad {ks=Qy ls
yEcor~ xqtjus okyh pqEcdh; cy js[kkvksa dh la[;k
pqEcdh; çsj.k B dgykrh gS

B =
A


bldk ek=d oscj@ehVj2 gksrk gSA

vksjLVsM dk ç;ksx
pqEcdh; {ks= dh mRifÙk dk dkj.k tkuus dh ftKklk

esa vksjLVsaM us ,d ç;ksx fd;kA bl iz;ksx esa mUgksaus ,d
èkkjkokgh pkyd rkj esa cSVjh ls /kkjk çokfgr dj] /kkjkokgh
pkyd rkj ds lehi pqEcdh; lwbZ ykus ij mRiUu fo{ksi dk
v/;;u fd;kA bl ç;ksx dks fp= 2-1 esa çnf’kZr fd;k x;k gSA

ç;ksx ds çs{k.k fuEu gS&

¼v½ tc pkyd rkj esa dksbZ /kkjk çokfgr ugha dh tkrh gS rks
mlds lehi j[kh pqEcdh; lwbZ esa dksbZ fo{ksi mRiUu ugha
gksrk gSA

¼c½ tc pkyd rkj esa /kkjk çokfgr dh tkrh gS rks pqEcdh;
lwbZ fo{ksfir gks tkrh gS rFkk /kkjk dh fn’kk foijhr djus
ij pqEcdh; lwbZ foijhr fn’kk esa fo{ksfir gks tkrh gSA
rkj esa /kkjk c<+kus ij fo{ksi dk eku c<+rk gSA

blls ;g Li"V gksrk gS fd pqEcdh; {ks= ds fy, fo|qr
/kkjk ¼xfreku vkos’k½ mÙkjnk;h gksrh gSA

fp= 2-1

/kkjkokgh pkyd ds dkj.k mRiUu pqEcdh; {ks=
dh fn’kk

/kkjkokgh pkyd ds dkj.k mRiUu pqEcdh; {ks= dh fn’kk
Kkr djus ds fy, nks fu;eksa dk çfriknu fd;k x;k gSA
(i) nka;h gFksyh dk fu;e % bl fu;e ds vuqlkj ;fn

ge nka;s gkFk dh gFksyh dks iwjk QSyk dj bl çdkj j[ks
fd vaxwBk pkyd esa çokfgr /kkjk dh fn’kk dks rFkk
vaxqfy;k¡ ml fcanq dks bafxr djsa ftl ij /kkjk ds dkj.k
pqEcdh; {ks= dh fn’kk Kkr djuh gS rks gFksyh ds i"̀B
yEcor~ mij dh fn’kk pqEcdh; {ks= dh fn’kk dks O;Dr
djsxhA

(ii) eSDlosy dk nf{k.kkorhZ isap fu;e % bl fu;e ds
vuqlkj nf{k.kkorhZ isap dks nka;s gkFk ls idM+dj bl
çdkj ls ?kqekosa fd isap dh uksad /kkjk dh fn’kk esa vkxs
dh vksj c<s+ rks ftl fn’kk esa isap dks ?kqekus ds fy, vaxwBk
?kwerk gS] ogh pqEcdh; cy&js[kkvksa dh fn’kk gksxhA

ck;ks&lkoVZ dk fu;e
fdlh /kkjkokgh pkyd rkj ds dkj.k mlds pkjksa vksj

mRiUu pqEcdh; {ks= dh rhozrk dk eku Kkr djus ds fy,
ck;ks&lkoVZ us ,d fu;e fn;k] ftlds vuqlkj &

fdlh /kkjkokgh pkyd rkj ds vYika’k l ds dkj.k fdlh

fp= 2-2 v

fp= 2-2 c
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çs{k.k fcanq P ij pqEcdh; {ks=ΔB dk eku

(i) pkyd esa çokfgr /kkjk I ds lekuqikrh]

(ii) /kkjkokgh pkyd rkj ds vYika’k dh yEckbZ  ds lekuqikrh]

(iii) çss{k.k fcanq P ds fLFkfr lfn’k r  ,oa /kkjkokgh pkyd
rkj ds vYika’k ds e/; dks.k dh T;k (sin ) ds lekuqikrh
rFkk

(iv) /kkjkokgh pkyd rkj ds vYika’k ls çss{k.k fcanq dh nwjh r
ds oxZ ds O;qRØekuqikrh gksrk gSA

vFkkZr~ 2

IΔ sin θΔB
r
l



;k 0
2

μ  IΔ  sin θΔB =
4πr

l
---¼1½

tgka 0µ
4π

 ,d lekuqikrh fu;rkad gSA

pqEcdh; cy Hkh dwykWe cy dh Hkkafr O;qRØe oxZ cy dk
mnkgj.k gSA

lehdj.k ¼1½ ls Li"V gS fd &

(i) tc rks  vFkkZr~ pkyd rkj ds i"̀B ij
pqEcdh; {ks= 'kwU; gksrk gSSA

(ii) tc  rks 0
max 24

I lB B
r





     vFkkZr~ pkyd

rkj ds i`"B ds yEcor~ pqEcdh; {ks= dk eku vf/kdre
gksrk gSA

oŸ̀kkdkj dqaMyh ds dsUnz ij pqEcdh; {ks= dh x.kuk

fp= 2-4 ds vuqlkj ekuk R f=T;k dh /kkjkokgh òŸkkdkj
daqMyh esa /kkjk I çokfgr gks jgh gSA gesa bl dqaMyh ds dsUæ
O ij pqEcdh; {ks= dk eku Kkr djuk gSA blds fy, dqaMyh
dh ifjf/k dks ge leku yackbZ l ds NksVs&NksVs vYika’kksa esa
foHkkftr dj ysrs gSaA vr% dqaMyh ds dsUnz ij dqy pqEcdh;

fp= 2-3

fp= 2-4

{ks= dk eku] bu lHkh vYika’kksa ds dkj.k dsUæ ij mRiUu
pqEcdh; {ks=ksa ds ;ksx ds rqY; gksxkA

ck;ks&lkoVZ ds fu;ekuqlkj l vYika’k ds dkj.k dqaMyh
ds dsUæ O ij pqEcdh; {ks=

0
2

μ IΔ sinθΔB =
4πR

l

tgk¡  vYika’k l  ,oa vYika’k l dks dqaMyh ds dsUæ
O ls feykus okyh js[kk ds e/; dk dks.k gS ¼oŸ̀kkdkj dqaMyh
dh fLFkfr esa bldk eku 90° gksrk gS½A

vr% 0
2

μ IΔΔB =
4πR

l

pw¡fd dsUæ O ij pqEcdh; {ks= dh fn’kk dqaMyh ds ry
ds yEcor~ gSA vr% dqaMyh ds lHkh vYika’kkas ds fy, pqEcdh;
{ks= dh fn’kk leku gksxhA vr% laiw.kZ dqaMyh ds dkj.k] dqaMyh
ds dsUæ pqEcdh; {ks=

0
2

μ IΔB = ΔB =
4πR

l 

   0
2

µ I= Δ
4πR

l   0
2

µ I= × 2πR
4πR

;k 0µ IB =
2R

---¼2½

;fn dqaMyh N Qsjksa okyh gks rks

0µ NIB =
2R ---¼3½

lehdj.k ¼2½ o lehdj.k ¼3½ oŸ̀kkdkj dqaMyh ds dsUæ
ij pqEcdh; {ks= ds vfHk"B O;aTkd gSA

oŸ̀kkdkj dqaMyh ds v{k ij pqEcdh; {ks= dh x.kuk

oŸ̀kkdkj dqaMyh ds v{k ij pqEcdh; {ks= dh x.kuk ds
fy, ge fp= 2-5 ds vuqlkj ,d R f=T;k okyh /kkjkokgh
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dqaMyh ij fopkj djrs gS ftlesa I  /kkjk çokfgr gks jgh gS rFkk
dqaMyh Y-Z ry esa fLFkr gSA dqaMyh dh v{k ¼X-v{k½ ij fLFkr
çs{k.k fcanq P ij pqEcdh; {ks= dk eku ck;ks&lkoVZ ds fu;e
ls fuEu çdkj Kkr fd;k tk ldrk gS&

fp=kuqlkj ekuk fd çss{k.k fcanq dh dqaMyh ds dsUæ ls nwjh
x gSA lqfo/kk ds fy, ge dqaMyh dks leku yackbZ l ds
vYika’kkas esa foHkkftr dj ysrs gaSA vr% fdlh ,d vYika’k l

ds dkj.k P fcanq ij pqEcdh; {ks= 0
2

μ IΔ  sin θΔB =
4πr

l

tgk¡ r vYika’k ls çs{k.k fcanq dh nwjh gSA

pwafd dqaMyh ds fy, 

vr% 0
max 2

μ I ΔΔB =
4πr

l

;fn pqEcdh; {ks=  v{k ls  dks.k cukrk gS rks
pqEcdh; {ks= ds m/okZ/kj ?kVd sin foijhr fn’kk esa
rFkk {kSfrt ?kVd cosdqaMyh dh v{k ds vuqfn’k leku
fn’kk esa çkIr gksaxs vFkkZr~ ifj.kkeh pqEcdh; {ks= X fn’kk ds
vuqfn’k çkIr gksxkA vr% ifj.kkeh pqEcdh; {ks=

B = ΔB cos α

;k 0
2

μ IΔB = cos α
4πr

l

fp= 2-5 ls r2 = R2 + x2 ,oa 
Rcos α =
r

0
3

2 2 2

µ IRB = Δ
4π (R + x )

l 

0
3

2 2 2

µ IR= × 2πR
4π(R + x )

fp= 2-5

2
0

3
2 2 2

µ IRB =
2(R + x )

---¼4½

;fn dqaMyh N Qsjksa okyh gks rks &

2
0

3
2 2 2

µ NIRB =
2(R + x )

---¼5½

lehdj.k ¼4½ o lehdj.k ¼5½ o`Ÿkkdkj dqaMyh ds v{k ij
pqEcdh; {ks= dk vfHk"B O;atd gSA

,fEi;j dk fu;e
,fEi;j ds fu;e ds vuqlkj fdlh can iFk ij pqEcdh;

{ks= dk js[kk lekdyu ¼ifjlapj.k½ dk eku] can iFk }kjk
ifjc) /kkjkvksaa ds chtxf.krh; ;ksx rFkk µ0 ds xq.kuQy ds
rqY; gksrk gS] vFkkZr~

0B.d = µ I 

l ---¼6½

¶ysfeax ds nka;s gkFk dk fu;e
bl fu;e ds vuqlkj ;fn ge vius nk;sa gkFk dk vaxwBk

vkSj mlds ikl okyh nksuks vaxqfy;ksa dks ,d&nwljs ds yEcor~
bl çdkj ls QSyk;s fd igyh vaxqyh pqEcdh; {ks= dh fn’kk
dks rFkk vaxwBk pkyd dh xfr dh fn’kk dks çnf’kZr djs rks
chp okyh vaxqyh pkyd esa çsfjr /kkjk dh fn’kk çnf’kZr djsxh]
fp= ¼2-6½A

ifjukfydk esa pqEcdh; {ks= 
vpkyd inkFkZ ls cuh [kks[kyh csyukdkj ufydk ij

bldh yackbZ ds vuqfn’k fo|qr:) (insulated) rkjkas dks ,d
leku :i ls yisV dj ifjukfydk dk fuekZ.k fd;k tkrk gSA
nwljs 'kCnksa esa yEch csyukdkj /kkjkokgh dqaMyh dks ifjukfydk
dgrs gSa] fp= ¼2-7½A

,d vkn’kZ ifjukfydk dh yEckbZ] mldh f=T;k dh
rqyuk esa vR;f/kd gksrh gSA ifjukfydk esa /kkjk çokfgr djus

fp= 2-6
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ij mlds [kks[kys Hkkx esa mPp pqEcdh; {ks= çkIr gksrk gSA
tcfd ifjukfydk ds ckgj pqEcdh; {ks= yxHkx 'kwU; gksrk
gSA

vkn’kZ ifjukfydk esa pqEcdh; {ks= dk eku Kkr djus ds
fy, ge fp= 2-8 ds vuqlkj ifjukfydk ds vYika’k ij ,d
vk;rkdkj can ywi PQRS dh dYiuk djrs gSaA ywi dh Hkqtk
PQ dh yEckbZ  gSA ;fn ifjukfydk ds ,dkad yEckbZ esa Qsjksa
dh la[;k n gS rks ywi PQRS esa ifjc) dqy Qsjks dh la[;k
nL rFkk ifjc) /kkjk dk eku nLI gksxkA tgk¡ I ifjukfydk
esa çokfgr /kkjk gSA

;fn ifjukfydk esa mRiUu pqEcdh; {ks= B gks rks] ,fEi;j
ds fu;e ls&

0 n
PQRS

B.d = µ I

l

;k 0
PQRS

B.d = μ nΔLI

l ---¼7½

ysfdu

 

Q R S P

PQRS P Q R S

B.d = B.d + B.d + B.d + B.d    
        
l l l l l

QR ,oa SP iFk ij pqEcdh; {ks= dh fn’kk] iFk ds
yEcor~ gS vr%  ,oa cos= 0 gksus ds dkj.k

R R

Q Q

B.d = B.d = 0l l 
  

fp= 2-8

,oa ifjukfydk ds ckgj pqEcdh; {ks= 'kwU; gksus ds

dkj.k 
S

R

B.d = 0l


vr%

Q

PQRS P

B.d = B.d 
  
l l

    
Q

P

= B dl  ¼PQ iFk ds fy;s ½

PQRS

B.d = BΔL

l ---¼8½

lehdj.k ¼7½ o lehdj.k ¼8½ dh rqyuk djus ij

0BΔL = μ nΔLI

    0B = µ nI ---¼9½

lehdj.k ¼9½ ifjukfydk esa mRiUu pqEcdh; {ks= dk
vHkh"V O;atd gSA

VksjkbM esa pqEcdh; {ks=
;fn ifjukfydk dks oy; ds :i eksM+ fn;k tk;s rks

çkIr vkÑfr VksjkbM dgykrh gSA oLrqr% VksjkbM ,d varghu
ifjukfydk gksrh gS] ftlesa fo|qr /kkjk çokfgr djus ij
VksjkbM ds vanj v{k ds vuqfn’k lekUrj ladsUæh; oÙ̀kkdkj
ywiksa ds :i esa pqEcdh; {ks= mRiUu gksrk gSA

ekuk fd ,d R f=T;k ds VksjkbM esa I /kkjk çokfgr gks
jgh gSA VksjkbM esa Qsjks dh dqy la[;k N gSA VksjkbM ds v{k

ds çR;sd fcanq ij pqEcdh; {ks= B

 o dl


lekarj gksrs gSaA vr%

,fEi;j ds fu;e ls&

0B .d = µ I

l

fp= 2-9

fp= 2-7
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0B d = µ N I l

;k 0B(2πR) = μ NI

;k 0µ NIB =
2πR

;fn VksjkbM dh ,dkad yEckbZ esa Qsjksa dh la[;k n gks

rks 
Nn =

2πR
vr% B = µ0nI ---¼10½

lehdj.k ¼10½ VksjkbM esa mRiUu pqEcdh; {ks= dk vHkh"V
O;atd gSA

pqEcdh; vfHkokg
pqEcdh; vfHkokg dk nwljk uke pqEcdh; ¶yDl gSA

bls  ls fu:fir djrs gSaA ,dkad {ks=Qy ls fuxZr pqEcdh;
vfHkokg] pqEcdh; çsj.k B dgykrk gSA lfn’k ladsru esa

pqEcdh; vfHkokg] pqEcdh; çsj.k ,oa i"̀B {ks=Qy lfn'k esa
xf.krh; laca/k fuEu çdkj ls O;Dr djrs gSaA

= B.A


;k = BA cos θ

tgk¡  pqEcdh; çssj.k lfn’k ,oa i"̀B {ks=Qy lfn’k ds
e/; dks.k gSA

fdlh i"̀B ls fuxZr pqEcdh; ¶yDl /kukRed ¶yDl
rFkk çosf’kr ¶yDl _.kkRed ¶yDl dgykrk gSA pqEcdh;
¶yDl vfn’k jkf’k gksrk gSA

çÑfr ds ewy cyksa dk ifjp; ,oa rqyuk
çkÑfrd ?kVukvksa dh O;k[;k djus ds fy, vko’;d

cyksa dks] çÑfr ds ewy cy dgrs gSaA HkkSfrdh esa çR;sd d.k
ds vU; d.kksa ls çHkkfor gksus dh çfØ;k vU;ksU; fØ;k
dgykrh gSA cyksa dh çÑfr ;k d.kkas ds e/; vU;ksU; fØ;k
ds vk/kkj ij ewy cyksa dks fuEu pkj Hkkxksa esa oxhZÑr fd;k
x;k gS %&

Ø-l a - x q. k x q#Roh; cy fo|qr pqEcdh; cy ukfHkdh; cy nqcZy cy

(a) mn~xe nks æO;ekuksa ds e/; vkosf'kr d.kksa ds e/; U;wfDyvkuksa ds e/; lw{e ewy d.kksa
¼ckslkWuks ds e/;
;k {k;½

(b) vuqikyu fu;e O;qRØe oxZ fu;e O;qRØe oxZ fu;e ;qdkok cy Kkr ugha

(c) çÑfr vkd"kZ.k dh vkd"kZ.k@çfrd"kZ.k vkd"kZ.k ;k vR;Ur vkd"kZ.k@
lehi nwfj;ksa ij çfrd"kZ.k
çfrd"kZ.k dh

(d) çÑfr dh & vkos'kksa dh çÑfr ij ijkl ij Kkr ugha
fuHkZjrk

(e) ijkl nh?kZ ¼[kxksyh; nwfj;kas nh?kZ ¼dqN fdeh rd½ y?kq ¼eh- 10–15m rd½ y?kq ¼eh- 10–10m rd½
rd½

(f) lkisf{kd
çcyrk ;k 1 1036 1039 1014

lkeF;Z
(a) ¼xq#Roh; cy
dks vk/kkj
ekudj
(b) ¼ukfHkdh; 10–39 10–3 1 10–25

cy dks vk/kkj
ekuus ij

(g) cyksa dh mRifÙk xzsfoVku QksVkWu uked d.k eslkWu uked d.k ckslkWu uked
dk dkj.k d.k dk vknku&çnku dk vknku&çnku dk vknku&çnku d.k dk vknku&

çnku

ewy cyksa dk rqyukRed v/;;u
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1- xq:Rokd"kZZ.k cy ;k xq:Roh; vU;ksU; fØ;k

2- fo|qr pqEcdh; cy ;k fo|qr pqEcdh; vU;ksU; fØ;k

3- ukfHkdh; cy ;k ukfHkdh; vU;ksU; fØ;k

4- nqcZy cy ;k nqcZy vU;ksU; fØ;k

xq:Rokd"kZ.k cy ;k xq:Roh; vU;ksU; fØ;k % nks
æO;eku d.kkas ds e/; yxus okyk cy ¼vU;ksU; fØ;k½
xq:Rokd"kZ.k cy ¼vU;ksU; fØ;k½ dgykrk gSA bl cy dh
çÑfr vkd"kZ.k dh gksrh gS rFkk bl vU;ksU; fØ;k ds fy,
mÙkjnk;h d.k xzsfoVkWu dgykrk gSA ;g O;qRØe oxZ cy gS

rFkk xf.krh; :i esa bldk eku 1 2
2

Gm mF = –
r

 gksrk gSA

bldh ijkl nh?kZ ¼[kxksyh; nwfj;ksa rd½ gksrh gSA ;g cy
ukfHkdh; ijkl esa oS/k ugha jgrk gSA

fo|qr pqEcdh; cy ;k fo|qr pqEcdh; vU;ksU;
fØ;k % nks vkosf’kr d.kks ds e/; yxus okys cy dks
fo|qr&pqEcdh; cy dgrs gSaA bl cy dh çÑfr vkos'kksa dh
çÑfr ij fuHkZj djrh gSA bl vU;ksU; fØ;k ds fy, mÙkjnk;h
d.k QksVksu dgykrk gSA xq:Rokd"kZ.k cy dh Hkkafr ;g cy
Hkh O;qRØe oxZ cy gSA xf.krh; :i esa bl cy dk eku

1 2
2

Kq qF =
r

gksrk gSA bldh ijkl xq:Rokd"kZ.k cy dh rqyuk

esa de ¼dqN fdeh rd½ gksrh gSA ;g Hkh nh?kZ ijkl cy dk
mnkgj.k gSA

ukfH kdh; cy ;k uk fH kdh; vU;k sU; fØ;k %
ukfHkdh; d.kksa ds e/; yxus okyk cy ¼vU;ksU; fØ;k½
ukfHkdh; cy ¼vU;ksU; fØ;k½ dgykrk gSA bl cy dh çÑfr
ukfHkdh; ijkl esa vkd"kZZ.k rFkk vkSj lehi gksus ij çfrd"kZ.k

dh gksrh gSA bls ;qdkok cy  
r- 

r0F e
 
 
 
 

 Hkh dgrs gaSA ukfHkdh;

vU;ksU; fØ;k ds fy, mÙkjnk;h d.k eslkWu dgykrs gSaA

nqcZy cy ;k nqcZy vU;ksU; fØ;k % lw{e ewy d.kkas
¼ckslksu d.kkas½ ds e/; ,oa  {k;] nqcZy cy dk mnkgj.k gSA
bldh çÑfr vkd"kZ.k ,oa çfrd"kZ.k nksukas çdkj dh gksrh gSA
;g y?kq ijkl cy gSA bl vU;ksU; fØ;k ds fy, mÙkjnk;h
d.k ckslsku d.k dgykrs gSaA

egRoiw.kZ fcUnq
1- pqEcd ,sls inkFkZ gksrs gSa] tks Lora=rkiwoZd yVdk;s tkus

ij lnSo ,d gh fn’kk ¼mÙkj&nf{k.k½ esa fLFkj gks tkrs gSa
rFkk ykSg;qDr inkFkksZa dks viuh vksj vkdf"kZr djrs gSaA

2 - çR;sd pqEcd esa nks /kqzo ¼N ,oa S½ ik;s tkrs gSaA ftUgsa
vyx&vyx ugha fd;k tk ldrk gSA

3- pqEcdh; cy js[kk,¡ pqEcdh; {ks= dh fn’kk O;Dr djrh
gS rFkk ;s can oØ gksrh gSA pqEcd ds ckgj budh fn’kk
NS rFkk pqEcd ds vanj budh fn’kk SN gksrh
gSA fo|qr cy js[kkvksa dh Hkkafr] pqEcdh; cy js[kk,¡ Hkh
,d&nwljs dks çfrPNsn ugha djrh gSaA bu cy js[kkvksa ds
fdlh fcanq ij [khaph x;h Li’kZ js[kk] ml fcanq ij
pqEcdh; {ks= dh fn’kk dks O;Dr djrh gSA

4- fdlh pqEcd ds pkjksa vksj dk og {ks= ftlesa pqEcdh;
ijh{k.k /kqzo] cy vuqHko djrk gS] pqEcdh; {ks= dgykrk
gSA

5- pqEcdh; {ks= esa fdlh Hkh {ks=Qy esa ls xqtjus okyh
pqEcdh; cy js[kkvksa dh la[;k] pqEcdh; ¶yDl 
dgykrh gSA bldk ek=d oscj gksrk gSA

6- pqEcdh; {ks= esa ,dkad {ks=Qy ls yEcor~ xqtjus okyh
pqEcdh; cy js[kkvksa dh la[;k pqEcdh; çsj.k B dgykrh
gSA

7- pqEcdh; {ks= ds fy, fo|qr /kkjk ¼xfreku vkos’k½ mÙkjnk;h
gksrh gSA

8- pkyd rkj ds i"̀B ds yEcor~ pqEcdh; {ks= dk eku
vfèkdre gksrk gSA

9- vpkyd inkFkZ ls cuh [kks[kyh csyukdkj ufydk ij
bldh yackbZ ds vuqfn’k fo|qr:) rkjkas dks ,d leku
:i ls yisV dj ifjukfydk dk fuekZ.k fd;k tkrk gSA

10- ifjukfydk esa /kkjk çokfgr djus ij mlds [kks[kys Hkkx
esa mPp pqEcdh; {ks= çkIr gksrk gSA tcfd ifjukfydk
ds ckgj pqEcdh; {ks= yxHkx 'kwU; gksrk gSA

11- VksjkbM ,d varghu ifjukfydk gksrh gS] ftlesa fo|qr
èkkjk çokfgr djus ij VksjkbM ds vanj v{k ds vuqfn’k
lekUrj ladsUæh; oÙ̀kkdkj ywiksa ds :i esa pqEcdh; {ks=
mRiUu gksrk gSA

12- çkÑfrd ?kVukvksa dh O;k[;k djus ds fy, vko’;d
cyks dks] çÑfr ds ewy cy dgrs gSaA

vH;klkFkZ ç’u
oLrqfu"B ç'u
1- pqEcdh; ¶yDl dk ek=d gS&

¼v½ oscj ¼2½ oksYV

¼l½ ,sfEi;j ¼n½ U;wVu
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2- fo|qr pqEcdh; vU;ksU; fØ;k ds fy;s mRrjnk;h d.k gS

¼v½ QksVksu ¼c½ xzsfoVksu

¼l½ ckslksu ¼n½ bysDVªkWu

3- xq:Rokd"kZZ.k vU;ksU; fØ;k ds fy;s mÙkjnk;h d.k gS&

¼v½ QksVksu ¼c½ xzsfoVksu

¼l½ ckslksu ¼n½ bysDVªkWu

4- /kkjkokgh dqaMyh esa Qsjksa dh la[;k c<++kus ij pqEcdh;
{ks= ds eku esa ----------------------- gksrk gSA

¼v½ deh ¼c½ of̀)

¼n½ vifjorZu ¼n½ mi;qZDr esa dksbZ ugha

5- pqEcd ds vUnj pqEcdh; cy js[kkvksa dh fn’kk gksrh gS&

¼v½ S ls N ¼c½ N ls S
¼l½ N ls N ¼n½ S ls S

y?kqÙkjkRed iz’u
1- pqEcd dks xeZ djus ij D;k gksrk gS\

2- /kkjkokgh o`Ÿkkdkj dqaMyh dh f=T;k de djus ij dqaMyh
ds dsUæ ij pqEcdh; {ks= esa D;k çHkko iM+rk gS\

3- pqEcdh; cy js[kk,¡ vkil esa ,d&nwljs dks D;ksa ugha
dkVrh gSa\

4- pqEcdh; {ks= fdl dkj.k ls mRiUu gksrk gS\

5- pqEcdh; cy js[kkvksa dk iFk dSlk gksrk gS\

6- pqEcdh; ¶yDl dh ifjHkk"kk nhft,A

7- nk;ha gFksyh ds fu;e dks fyf[k,A

8- ,sfEi;j ds fu;e dk dFku dhft,A

9- eSDlosy ds nf{k.kkorhZ isp fu;e dks fyf[k,A

10- pqEcdh; cy js[kkvksa rFkk fo|qr cy js[kkvksa esa nks vUrj
crkb;sA

fucU/kkRed ç’u
1- ck;ks&lkoVZ fu;e dk çfriknu djrs gq, òŸkkdkj dqaMyh

ds dsUæ ij pqEcdh; {ks= dh x.kuk dhft,A

2- ,sfEi;j ds fu;e ij çdk’k Mkfy, rFkk oŸ̀kkdkj dqaMyh
ds v{k ij pqEcdh; {ks= dh x.kuk dhft,A

3- ifjukfydk esa mRiUu pqEcdh; {ks= dh x.kuk dhft,A

4- ¶ysfeax ds nk;sa gkFk ds fu;e dk mYys[k dhft,A
VksjkbM esa mRiUu pqEcdh; {ks= dh x.kuk dhft,A

mÙkjekyk % 1 ¼v½ 2 ¼v½ 3 ¼c½ 4 ¼c½ 5 ¼v½
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v/;k; & 3

çfrjks/k ,oa la/kkfj=
(Resistors and Capacitors)

izfrjks/k
tc fdlh pkyd ds fljksa ij foHkokarj vkjksfir fd;k

tkrk gS rks pkyd esa mifLFkr eqDr bysDVªkWu fuEu foHko ls
mPp foHko dh vksj xfr djus yxrs gSaA pkyd esa mifLFkr
c) ijek.kq ,oa vk;u] bu eqDr bysDVªkWukas ds izokg esa ck/kk
mRiUu djrs gSa] ftls pkyd dk çfrjks/k dgrs gSaA bls ladsr
R ls çnf’kZr fd;k tkrk gS rFkk bldh bdkbZ vkse   gksrh
gSA pkyd dk çfrjks/k fuEu dkjdksa ij fuHkZj djrk gS %&

1- pkyd dh yEckbZ ij % pkyd dk çfrjks/k pkyd dh
yEckbZ ds lekuqikrh gksrk gS] vFkkZr~

R l ---¼1½

2- pkyd ds vuqçLFk dkV ij % pkyd dk çfrjks/k]
pkyd dh vuqçLFk dkV {ks=Qy ds O;qRØekuqikrh gksrk
gS] vFkkZr~

1R
A

 ---¼2½

3 - pkyd ds rki ij % pkyd dk çfrjks/k] rki c<+kus ij
c<+rk gSA bldk dkj.k ;g gS fd rki c<+kus ij eqDr
bysDVªkWuksa dh xfrt ÅtkZ c<+ tkrh gS ftlls eqDr
bysDVªkWuksa dk osx c<+ tkrk gS vkSj eqDr bysDVªkWuksa dh
c) ijek.kqvksa@vk;uksa ls VDdj dh vkof̀r c<+ tkrh
gSA ifj.kkeLo:i eqDr bysDVªkWuksa ds çokg esa vojks/k c<+
tkrk gS rFkk budk /kkjk esa ;ksxnku de gks tkrk gSA
çk;ksfxd çss{k.kksa ds vk/kkj ij pkydksa esa çfrjks/k dh rki
ij fuHkZjrk fuEu lw= ls nh tkrh gS&

t 0R = R (1+ αt) ---¼3½

tgka R000 C rki ij pkyd dk çfrjks/k]  pkyd dk
çfrjks/k rki xq.kkad rFkk t pkyd dk rki ¼0C esa½

bdkbZ & II

4 - pkyd dh çÑfr ij % pkyd dk çfrjks/k] pkyd ds
inkFkZ dh çÑfr ij fuHkZj djrk gSA

çfrjks/kdrk % mi;qZDr lehdj.k ¼1½ o lehdj.k ¼2½
dks ,d lkFk fy[kus ij

R
A




;k R = ρ
A
l

---¼4½

tgk¡  ,d lekuqikrh fu;rkad gS ftls pkyd dk fof’k"V
çfrjks/k ;k çfrjks/kdrk dgrs gSaA lehdj.k ¼4½ esa l=1
ehVj rFkk A= 1 oxZehVj gks rks

R = 

vFkkZr~ pkyd dk fof’k"V çfrjks/k ¼çfrjks/kdrk½] ,dkad
yEckbZ ,oa ,dkad vuqçLFk dkV {ks=Qy okys pkyd ds
çfrjks/k ds rqY; gksrk gSA fof’k"V çfrjks/k ¼çfrjks/kdrk½
dk ek=d vkse&ehVj gksrk gSA

çfrjks/kkas dk la;kstu
fofHkUu ifjiFkksa esa ,d ls vf/kd çfrjks/kksa dk la;kstu nks

çdkj ls fd;k tkrk gS % (i) Js.kh Øe la;kstu] (ii) lekarj Øe
la;kstuA

(i) Js.kh Øe la;kstu % bl la;kstu esa ,d çfrjks/k ds
vafre fljs dks nwljs çfrjks/k ds çFke fljs ls la;ksftr
fd;k tkrk gSA bl la;kstu esa /kkjk çokfgr fd;s tkus
ij çfrjks/kkas ds fljksa ij oksYVrk dk foHkktu gksrk gS
tcfd /kkjk dk eku fu;r jgrk gSA bl la;kstu esa rqY;
çfrjks/k dh x.kuk fuEu çdkj djrs gSa %&
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fp=kuqlkj ekuk fd rhu çfrjks/k R1, R2 ,oa R3 Js.khØe
esa ,d V oksYV dh cSVjh ls tqMs+ gaSA ekuk fd ifjiFk esa cgus
okyh /kkjk dk eku I gS rFkk çfrjks/kkas ds fljksa ij /kkjk I ds
dkj.k mRiUu foHkokarj dk eku Øe’k% V1, V2 o V3 gS rks
ifjiFk esa oksYVrk foHkktu ls&

1 2 3V = V + V + V ---¼5½

vkse ds fu;e ls çfrjks/k R1 ds fljkas ij mRiUu foHkokarj
V1= IR1

blh çdkj R2 
o R3 ds fljkas ij mRiUu foHkokarj Øe’k%

V2=IR2, V3=IR3

vr% lehdj.k ¼5½ ls

1 2 3V = IR + IR + IR

;k 1 2 3V = I(R + R + R ) ---¼6½

;fn çfrjks/kkas ds la;kstu dk rqY; çfrjks/k R gks rks

V=IR ---¼7½

lehdj.k ¼6½ o lehdj.k ¼7½ ls

1 2 3IR = I(R + R + R )

;k 1 2 3R = (R + R + R ) ---¼8½

O;kid :i ls ;fn n çfrjks/k Js.kh Øe esa tqMs+ gks rks&

1 2 nR = (R + R +........+ R )

mi;qZDr ls Li"V gS fd Js.kh Øe la;kstu esa rqY; çfrjksèk
dk eku] la;kstu esa ç;qDr çfrjks/kksa ds ;ksx ds cjkcj gksrk gSA

(ii) lekarj Øe la;kstu % bl la;kstu esa ç;qDr lHkh
çfrjks/kksa ds çFke fljs ,d fcanq rFkk vafre fljs] nwljs
vU; fcanq ls tqMs+ gksrs gaSA bl la;kstu esa /kkjk çokfgr
fd;s tkus ij lHkh çfrjks/kkas dss fljksa ij foHkokarj dk
eku leku jgrk gS tcfd /kkjk dk foHkktu gksrk gSA
bl la;kstu ds fy;s rqY; çfrjks/k dh x.kuk fuEu çdkj
djrs gSa %&

fp= 3-1

fp= 3-2 ds vuqlkj ekuk fd rhu çfrjks/k R1, R2, ,oa R3

lekarj Øe la;kstu esa ,d V oksYV dh cSVjh ls tqMs+ gSA ekuk
fd ifjiFk esa cgus okyh /kkjk dk dqy eku I  rFkk çfrjks/kkas
esa cgus okyh /kkjk dk Øe’k% I1, I2 o I3 gS rks ifjiFk esa /kkjk
foHkktu ls &

I = I1 + I2 + I3 ---¼9½

vkse ds fu;e ls çfrjks/k R1, R2 
o R3 

esa çokfgr /kkjk dk

eku Øe’k% 1 2
1 2

V VI = , I =
R R

o 3
3

VI =
R

 gksxkA

vr% lehdj.k ¼9½ ls

1 2 3

V V V V= + +
R R R R ---¼10½

tgk¡ çfrjks/kkas ds la;kstu dk rqY; çfrjks/k R gSA

;k
1 2 3

1 1 1 1= + +
R R R R ---¼11½

O;kid :i esa ;fn n çfrjks/k lekarj Øe esa tqMs+ gksa rks&

1 2 n

1 1 1 1= + +............+
R R R R ---¼12½

mi;qZDr ls Li"V gS fd lekarj Øe la;kstu esa rqY;
çfrjks/k dk O;qRØe la;kstu esa ç;qDr çfrjks/kkas ds O;qRØekas ds
;ksx ds cjkcj gksrk gSA

fdjpkWQ ds fu;e
fdjpkWQ us lu~ 1842 esa fo|qr ifjiFkkas ds fo’ys"k.k ds

fy, nks fu;eksa dk çfriknu fd;k ftUgsa fdjpkWQ ds fu;e
dgrs gSaA fdjpkWQ ds fu;e fuEu gSa&

1- fdjpkWQ dk çFke fu;e ¼/kkjk fu;e½

2- fdjpkWQ dk f}rh; fu;e ¼oksYVrk fu;e½

fp= 3-2
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fdjpkWQ dk çFke fu;e % bls fdjpkWQ dk /kkjk
fu;e Hkh dgrs gSaA bl fu;e ds vuqlkj fdlh ifjiFk ds lafèk
fcanq ¼tgk¡ ,d ls vf/kd 'kk[kk,¡ tqM+h gks½ ij leLr /kkjkvksa

dk chtxf.krh; ;ksx 'kwU; gksrk gS] vFkkZr~ I = 0

;fn laf/k dh vksj tkus okyh /kkjk dks /kukRed rFkk lafèk
ls ckgj vkus okyh /kkjk dks _.kkRed fy;k tk;s rks fp=
3-3 ds vuqlkj /kkjk I1, I3 ,oa I4 /kukRed rFkk /kkjk I2 o I5

_.kkRed gksxhA bl fLFkfr esa fdjpkWQ ds /kkjk fu;e ls&

I1-I2+I3+I4-I5= 0
;k I1+I3+I4 = I2+I5

nwljs 'kCnkas esa /kkjk fu;e ds vuqlkj fdlh laf/k esa tkus
okyh /kkjkvksa dk ;ksx] laf/k ls ckgj fudyus okyh /kkjkvksa ds
;ksx ds cjkcj gksrk gSA fdjpkWQ dk ;g fu;e vkos’k laj{k.k
ds fl)kar ij vk/kkfjr gSA

fdjpkWQ dk f}rh; fu;e % bls fdjpkWQ dk oksYVrk
fu;e Hkh dgrs gSaA bl fu;e ds vuqlkj ifjiFk tky ds fdlh
ywi esa fuf’pr fn’kk esa pyrs gq, oksYVrkvksa dk chtxf.krh;

;ksx 'kwU; gksrk gS] vFkkZr~ V = 0

fp= 3-3

fp= 3-4

;fn ywi esa fufnZ"V /kkjk dh fn’kk esa oksYVrk iru
èkukRed o foijhr fn’kk esa _.kkRed fy;k tk;s rks fp=
3-4 ds vuqlkj E2 çfrjks/k R1 

,oa R2ij oksYVrkvksa dk eku
èkukRed ,oa E1 

dk eku _.kkRed gksxkA bl fLFkfr esa
fdjpkWQ ds oksYVrk fu;e ls&

E2+V1+V2-E1=0
;k IR1+IR2 = E1-E2

;g fu;e ÅtkZ laj{k.k fl)kar ij vk/kkfjr gSA

OghV LVksu lsrq
pkYlZ OghVLVksu us vKkr çfrjks/k dk eku Kkr djus ds

fy;s] pkj çfrjks/kkas ds la;kstu dh çk;ksfxd fof/k nh] ftls
OghV LVksu lsrq dgrs gaSA bl fof/k esa vKkr çfrjks/k S lfgr
rhu vU; çfrjks/kksa P, Q ,oa R dks ,d prqHkqZt ds :i esa tksM+k
tkrk gSA fp= 3-5 esa OghV LVksu lsrq dk ifjiFk fp= n’kkZ;k
x;k gSA AB, BC, CD ,oa DA lsrq dh pkj Hkqtk,¡ ftuesa
çfrjks/k Øe’k% P,Q,R ,oa S yxs gksrs gSaA prqHkZqt ds fod.kZ AC
esa ,d lsy E rFkk dqath K rFkk fod.kZ BD esaa ,d /kkjkekih
ç;qDr dh tkrh gSA

/kkjkekih ifjiFk dh nks 'kk[kkvkas ABC ,oa ADC ds eè;
lsrq dh Hkkafr dk;Z djus dh otg ls bl O;oLFkk dks lsrq dgrs
gSaA ifjiFk esa çfrjks/k P, Q ,oa R Kkr çfrjks/k gksrs gSa ftuesa ls
çfrjks/k R ifjorhZ çfrjks/k gksrk gSA P rFkk Q ds fdlh Kkr
vuqikr ds fy, ifjorhZ çfrjks/k R dks bl çdkj lek;ksftr
djrs gaS fd /kkjkekih esa 'kwU; fo{ksi çkIr gks vFkkZr~ /kkjkekih esa
dksbZ /kkjk çokfgr uk gksA bl fLFkfr dks 'kwU; fo{ksi dh fLFkfr
dgrs gSaA 'kwU; fo{ksi dh fLFkfr esa laf/k B o D ij foHko dk eku
leku gksrk gSA bl fLFkfr dks lsrq ds larqyu fLFkfr dgrs gSaA

fp= 3-5
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lsrq ds larqyu fLFkfr dk çfrca/k Kkr djus ds fy, ekuk
fd lsy ls ifjiFk esa dqy /kkjk I çokfgr gks jgh gSA ifjiFk
dh fofHkUu laf/k;ksa A, B, C ,oa D ij /kkjk dk foHkktu fp=
3-5 esa n’kkZ;k x;k gSA IG /kkjkekih esa çokfgr /kkjk gSA

ywi ABDA esa fdjpkWQ ds oksYVrk fu;e ls&

I1P + IGG - (I-I1) R=0

;k I1 (P+R) + IGG =IR  ---¼13½

tgk¡ G /kkjkekih dk çfrjks/k gSA

blh çdkj ywi BCDB esa fdjpkWQ ds oksYVrk fu;e ls&

(I1-IG) Q - (I-I1+IG) S-IGG = 0

I1 (Q+S) - IG (Q+S+G) = IS  ---¼14½

lsrq ds larqyu dh fLFkfr esa IG= 0 vr% lehdj.k ¼13½
o lehdj.k ¼14½ ls

I1 (P+R) = IR ---¼15½

,oa I1 (Q+S) = IS  ---¼16½

lehdj.k ¼15½ esa lehdj.k ¼16½ ls Hkkx nsus ij&

P + R R=
Q +S S

;k PS+RS = QR+RS

;k PS=QR

;k
P R=
Q S ---¼17½

lehdj.k ¼17½ OghVLVksu lsrq ds fy, larqyu voLFkk dk
vfHk"V çfrca/k gSA lehdj.k ¼17½ ls vKkr çfrjks/k dk eku

QRS =
P  ---¼18½

fo|qr /kkfjrk
tc fdlh pkyd dks vkosf’kr fd;k tkrk gS rks mlds

foHko esa of̀) gksrh gSA foHko esa of̀)] pkyd dks çnku fd;s
x;s vkos’k ds lekuqikrh gksrh gS vFkkZr~

Q V

;k Q = CV ---¼19½

tgk¡ C ,d lekuqikrh fu;rkad gS ftls pkyd dh
fo|qr /kkfjrk dgrs gSaA oLrqr% fo|qr /kkfjrk] pkyd ds vkos’k
laxzg.k dh eki gksrh gSA bldh bdkbZ QSjM gksrh gSA

la/kkfj=
nks pkydksa dk ;qXe ftu ij foijhr vkos’k gks rFkk

vkos’k dh i;kZIr ek=k lafpr djus dh {kerk gks la/kkfj=
dgykrs gaSA la/kkfj= dh /kkfjrk dk eku lehdj.k ¼19½ ls
fn;k tkrk gS vFkkZr~ fdlh la/kkfj= dh /kkfjrk pkyd ij
mifLFkr vkos’k ,oa nksukas pkyd ;qXeksa ds e/; mRiUu foHkokarj
ds vuqikr ds cjkcj gksrh gSA

QC =
V

la/kkfj= dh /kkfjrk fuEufyf[kr dkjdks a ij fuHkZj
djrh gS&
1- pkyd IysVks ds {ks=Qy ij % la/kkfj= dh /kkfjrk

IysVks ds {ks=Qy ds lekuqikrh gksrh gS vFkkZr~ C A
2- pkyd IysVks ds e/; dh nwjh ij % pkyd IysVks ds

e/; nwjh c<+kus ij /kkfjrk dk eku ?kVrk gS] rFkk nwjh de
djus ij /kkfjrk dk eku c<+rk gS vFkkZr~ la/kkfj= dh
èkkfjrk IysVks ds e/; nwjh ds O;qRØekuqikrh gksrh gSA

1C
d



3- pkyd IysVks ds e/; mifLFkr ek/;e ij % laèkkfj=
dh /kkfjrk pkyd IysVks ds e/; mifLFkr ek/;e ds
ijkoS/kqrkad K ds lekuqikrh gksrh gSA

C K

la/kkfj=ksa ds la;kstu
fofHkUu ifjiFkksa esa ,d ls vf/kd la/kkfj=ksa dk la;kstu

nks çdkj ls fd;k tkrk gS% (i) Js.kh Øe la;kstu] (ii) lekarj
Øe la;kstuA

(i) Js.kh Øe la;kstu % la/kkfj=ksa ds Js.kh Øe la;kstu
esa çFke la/kkfj= dh nwljh IysV dks f}rh; la/kkfj= dh igyh
IysV ls tksM+k tkrk gSA fp= 3-6 esa rhu la/kkfj=ksa C1, C2 ,oa C3

ds Js.kh Øe la;kstu ij V oksYV dk fo|qr lzksr ç;qDr fd;k
x;k gSA

fp= 3-6
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lkekU;r% la/kkfj= dh /kkfjrk

                      gksrh gSA

ekuk fd fo|qr lzksr }kjk çFke la/kkfj= C1 
dh igyh

IysV dks +q vkos’k fn;k tkrk gSA çssj.k }kjk la/kkfj= C1 dh
nwljh IysV ij +q vkos’k izsfjr gks tkrk gS rFkk bldk Lora=
vkos’k – q f}rh; la/kkfj= C2 dh igyh IysV ij pyk tkrk
gSA bl çdkj 'ks"k lHkh la/kkfj=ksa dh igyh IysV ij +q vkos’k
rFkk nwljh IysV ij -q vkos’k mRiUu gks tkrk gSA ;fn laèkkfj=ksa
C1, C2, o C3 dh IysVks ds e/; foHkokarj Øe’k% V1, V2 o V3

gks rks&

vc pw¡fd rhuksa la/kkfj=ksa ij vkjksfir usV foHkokarj V gS
vr%

1 2 3V = V + V + V ---¼20½

;fn rhuksa la/kkfj=ksa ds rqY; /kkfjrk dk eku C gks rks

qV =
C ---¼21½

vr% lehdj.k ¼20½ o lehdj.k ¼21½ ls

1 2 3

q q q q= + +
C C C C

;k
1 2 3

1 1 1 1= + +
C C C C ---¼22½

Li"V gS fd la/kkfj=ksa ds Js.kh Øe la;kstu esa rqY;
èkkfjrk dk O;qRØe] mu lHkh la/kkfj=ksa dh vyx&vyx èkkfjrkvksa
ds O;qRØe ds ;ksx ds cjkcj gksrk gSA

(ii) lekarj Øe la;kstu % la/kkfj=ks ds lekarj Øe
la;kstu esa lHkh la/kkfj=ksa dh igyh IysVks dks ,d fcanq ls rFkk
nwljh IysVksa dks vU; nwljs fcanq ls tksM+k tkrk gSA fp= 3-7 esa

fp= 3-7

rhu la/kkfj=ksa C1, C2 o C3 ds lekarj Øe la;kstu ij V
oksYV dk fo|qr lzksr ç;qDr fd;k x;k gSA

ekuk fd fo|qr lzksr }kjk fcanq A dks +q vkos’k çnku
fd;k tkrk gSA ;g vkos’k rhuksa la/kkfj=ksa ij mudh /kkfjrk ds
vuqlkj caV tkrk gSA çsj.k }kjk la/kkfj=ksa dh nwljh IysVksa ij
cjkcj dk foijhr vkos’k mRiUu gks tkrk gSA ;fn la/kkfj=ksa
ij vkos’k dk eku  q1, q2 o  q3 gks rks rhuks la/kkfj=ksa ij dqy
vkos’k

q = q1+ q2 +q3 ---¼23½

tgk¡  q1 = C1V, Q2 = C2V ,oa Q3 = C3V

vr% 1 2 3q = C V + C V + C V ---¼24½

;fn rhuksa la/kkfj=ksa dh rqY; /kkfjrk dk eku C gks rks

q = CV ---¼25½

lehdj.k ¼24½ o ¼25½ ls &

1 2 3CV = C V + C V + C V

;k 1 2 3C = C + C + C ---¼26½

Li"V gS fd la/kkfj=ksa ds lekarj Øe la;kstu esa rqY;
èkkfjrk dk eku] mu lHkh la/kkfj=ks dh vyx&vyx /kkfjrkvksa
ds ;ksx ds rqY; gksrk gSA

egRoiw.kZ fcUnq
1- pkyd esa mifLFkr c) ijek.kq ,oa vk;u] eqDr bysDVªkWukas

ds çokg esa ck/kk mRiUu djrs gSa] ftls pkyd dk çfrjksèk
dgrs gaSA

2- pkyd dk çfrjks/k pkyd dh yEckbZ ds lekuqikrh rFkk
pkyd dh vuqçLFk dkV {ks=Qy ds O;qRØekuqikrh gksrk
gSA

3- pkyd dk fof’k"B çfrjks/k ¼çfrjks/kdrk½ ,dkad yEckbZ
,oa ,dkad vuqçLFk dkV {ks=Qy okys pkyd ds çfrjksèk
ds rqY; gksrk gSA

4- ;fn n çfrjks/k Js.kh Øe esa tqMs+ gks rks rqY; çfrjks/k

1 2 nR = (R + R +........+ R )

5- ;fn n izfrjks/k lekarj Øe esa tqMs+ gks rks rqY; çfrjks/k

dk eku 
1 2 n

1 1 1 1= + +............+
R R R R

ls Kkr djrs

gaSA

6- fdjpkWQ ds /kkjk fu;e ds vuqlkj fdlh laf/k esa tkus
okyh /kkjkvkas dk ;ksx] laf/k ls ckgj fudyus okyh

0K AC = 
d

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èkkjkvksa ds ;ksx ds cjkcj gksrk gSA ;g fu;e vkos’k
laj{k.k ds fl)kar ij vk/kkfjr gSA

7- fdjpkWQ ds oksYVrk fu;e ds vuqlkj ifjiFk tky ds
fdlh ywi esa fuf’pr fn’kk esa pyrs gq;s oksYVrkvks dk
chtxf.krh; ;ksx 'kwU; gksrk gSA;g fu;e ÅtkZ laj{k.k
fl)kar ij vk/kkfjr gSA

8- vKkr çfrjks/k dk eku Kkr djus ds fy;s] pkj çfrjksèkksa
ds la;kstu dh çk;ksfxd fof/k dks OghV LVksu lsrq dgrs
gSaA 'kwU; fo{ksi dh fLFkfr esa laf/k B o D ij foHko dk
eku leku gksrk gSA bl fLFkfr dks lsrq ds larqyu fLFkfr
dgrs gSaA

9- fo|qr /kkfjrk] pkyd ds vkos’k laxzg.k dh eki gksrh gSA
bldh bdkbZ QSjM gksrh gSA

10- nks pkydksa dk ;qXe ftu ij foijhr vkos’k gks rFkk
vkos’k dh i;kZIr ek=k lafpr djus dh {kerk gks la/kkfj=
dgykrs gaSA

11- la/kkfj=ksa ds Js.kh Øe la;kstu esa rqY; /kkfjrk dk eku

C gks rks 
1 2 3

1 1 1 1= + +
C C C C

12- la/kkfj=ksa ds lekarj Øe la;kstu esa rqY; /kkfjrk C dk
eku] mu lHkh la/kkfj=ks dh vyx&vyx /kkfjrkvksa ds
;ksx ds rqY; gksrk gSA

vH;klkFkZ ç'u
oLrqfu"B ç'u
1- pkyd rkj dk çfrjks/k fuHkZj djrk gS&

¼1½ yEckbZ ¼2½ vuqizLFk dkV
¼3½ rki ¼4½ mi;qDZr lHkh

2- pkydkas dk çfrjks/k rki c<+kus ij&
¼v½ c<+rk gS ¼c½ ?kVrk gS
¼l½ vifjofrZr jgrk gS ¼n½ pj?kkrkadh c<+rk gS

3- fdjpkWQ dk /kkjk fu;e vk/kkfjr gS&
¼v½ laosx laj{k.k ¼c½ ÅtkZ laj{k.k
¼l½ vkos’k laj{k.k ¼n½ dks.kh; laosx laj{k.k

4- OghV LVksu lsrq esa larqyu dh fLFkfr esa /kkjkekih ls
çokfgr /kkjk dk eku gksrk gS&
¼v½ 'kwU;
¼c½ vf/kdre
¼l½ dqN Hkh gks ldrk gS
¼n½ çR;korhZ

5- la/kkfj= dh /kkfjrk fuHkZj djrh gS&

¼v½ IysVks ds {ks=Qy ij

¼c½ IysVks ds e/; nwjh ij

¼l½ ek/;e ds ijkoS|qrkad ij

¼n½ mi;qDZr lHkh

y?kqÙkjkRed iz’u
1- çfrjks/k dh bdkbZ fy[kksA

2- Js.kh Øe esa tqMs+ nks çfrjks/kkas ds fy, rqY; çfrjks/k dk
eku fy[kksA

3- fdjpkWQ dk og fu;e tks ÅtkZ laj{k.k fl)kar ij fuHkZj
djrk gS] fy[kksA

4- Js.kh Øe esa tqMs+ nks la/kkfj=ksa ds fy, rqY; /kkfjrk dk
eku fy[kksA

5- lekUrj Øe esa tqM+s nks la/kkfj=ksa dh rqY; /kkfjrk dk eku
?kVd la/kkfj=ksa dh rqyuk esa vf/kd gksrk gS vFkok de
gksrk gS] crkb;s\

6- Js.kh Øe la;kstu o lekUrj Øe la;kstu ds fy;s rqY;
çfrjks/k dh x.kuk dk lw= nhft,A

7- fdjpkWQ ds çFke fu;e dk mYys[k dhft,A

8- OghV LVksu lsrq dk fl)kar D;k gS\

9- la/kkfj=ksa ds lekUrj Øe la;kstu ds fy, rqY; /kkfjrk
dh x.kuk dk lw= nhft,A

fucU/kkRed iz’u
1- pkyd dk çfrjks/k fdu&fdu dkjdksa ij fuHkZj djrk gS\

fof’k"V çfrjks/k dks ifjHkkf"kr dhft,A

2- çfrjks/kkas ds Js.kh Øe ,oa lekUrj Øe la;kstu esa rqY;
çfrjks/k dh O;qRifÙk dhft,A

3- OghV LVksu lsrq D;k gS\ blds fy, larqyu voLFkk ds
çfrca/k dk O;qRiUu dhft,A

4- fdjpkWQ ds çFke ,oa f}rh; fu;e dks le>kb;sA

5- la/kkfj= ds Js.kh Øe ,oa lekUrj Øe la;kstu esa rqY;
/kkfjrk dh O;qRifÙk dhft,A

mÙkjekyk % 1 ¼n½ 2 ¼v½ 3 ¼l½ 4 ¼v½ ¼5½ n
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v/;k; & 4

foHkoekih
(Potentiometer)

foHkoekih
fo|qr ifjiFk esa fdlh vo;o ¼tSls çfrjks/k] lSy] laèkkfj=]

bR;kfn½ ds fljksa ij foHkokarj dk ekiu djus gsrq ç;qDr
midj.k foHko ekid dgykrk gSA foHkoekih ,d ,slk midj.k
gS tks ifjiFk esa 'kwU; fo{ksi fof/k ij dk;Z djrk gS vFkkZr~ ftl
le; foHkoekih foHkokarj dk ekiu djrk gS] ml le; ;g
ifjiFk ls dksbZ /kkjk xzg.k ugha djrk gSA foHkoekih }kjk
ekfir foHkokarj dk ekiu ;FkkFkZ ¼ifj’kq)½ gksrk gSA

foHkoekih ds vko’;d vo;o fp= 4-1 esa çnf’kZr fd;s
x;s gSaA foHkoekih dk eq[; vo;o ,d 1000 lseh ¼10 ehVj½
yEck çfrjks/kh rkj AB gksrk gSA bl rkj dks 1 ehVj yEckbZ
ds lekarj nl Qsjksa ds :i esa S vkÑfr esa eksM+dj ydM+h ds
lery vk/kkj ¼iês½ ij dl nsrs gSaA bl rkj dh çfrjks/kdrk
dk eku mPp ,oa çfrjks/k rki xq.kkad dk eku U;wu gksrk gSA
lkekU;r% eSxuht ;k dkaLVsUVu feJ /kkrq dk rkj foHkoekih
esa ç;qDr fd;k tkrk gSA rkj ds lekarj Øe esa yEckbZ ds ekiu
gsrq iêss ij ,d ehVj Ldsy yxk fn;k tkrk gSA 'kwU; fo{ksi

fp= 4-1

dh fLFkfr dk ekiu djus ds fy, ,d folihZ dqaath J dke esa
yh tkrh gSA foHkoekih esa 'kwU; fo{ksi çssf{kr djus ds fy,
èkkjkekih G dk mi;ksx djrs gaSA

foHkoekih dk fl)kar ,oa dk;Zfof/k
fp= 4-2 esa çnf’kZr ifjiFk esa AB foHkoekih dk rkj gS]

ftlds fljs A ls ,d Kkr fo|qr okgd cy dh cSVjh Ep dk
/ku VfeZuy rFkk _.k VfeZuy dks dqath rFkk /kkjk fu;a=d Rh
ds lkFk Js.kh Øe eas tksM+rs gq, foHkoekih ds nwljs fljs B ds
lkFk tksM+dj ,d ifjiFk rS;kj djrs gSaA ;g ifjiFk foHkoekih
dk eq[; ;k çkFkfed ifjiFk dgykrk gSA

vc ftl lSy dk fo|qr okgd cy Kkr djuk gS] mlds
mPp foHko ¼/ku VfeZuy½ dks foHkoekih rkj ds A fljs ls
tksM+dj rFkk fuEu foHko ¼_.k VfeZuy½ dks /kkjkekih ds }kjk
folihZ dqath J ls tksM+rs gaSA foHkoekih dk ;g ifjiFk f}rh;d
ifjiFk dgykrk gSA vKkr fo|qr okgd cy ;k foHkokarj
ftldk ekiu foHkoekih ls fd;k tkrk gS] mls lnSo f}rh;d

fp= 4-2
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ifjiFk esa gh tksM+k tkrk gSA ekuk fd vKkr lSy dk fo|qr
okgd cy E gSA çkFkfed ifjiFk dh dqath K dks nckus ls
lSy Ep 

ds fo|qr okgd cy ds dkj.k foHkoekih ds laiw.kZ rkj
ij ,d leku :i ls foHkoiru gks tkrk gSA foHkoekih ds rkj
dh ,dkad yEckbZ ij foHko iru ds eku dks foHkoekih dh
foHko ço.krk (x) dgrs gSA ekuk fd foHkoekih ds rkj dh
dqy yEckbZ L ij lSy Ep ds dkj.k mRiUu foHkokarj ¼foHko
iru½ dk eku Vp gS foHkoekih rkj dk çfrjks/k R ,oa /kkjk
fu;U=d dk çfrjks/k ux.; ekurs gSa rks foHko ço.krk dh
ifjHkk"kk ls &

pV
x =

L
---¼1½

  
IR=
L ¼vkse ds fu;e ls Vp=IR, tgk¡ I

foHkoekih ds rkj esa lSy Ep ds dkj.k çokfgr /kkjk gSA½
;k x = Iσ ---¼2½

tgk¡ 
Rσ =
L

 foHkoekih ds ,dkad yEckbZ ds rkj dk

çfrjks/k gSA
vc ;fn foHkoekih ds rkj ij fcanq A ls l nwjh ij dksbZ

vU; fcanq C ys rks A rFkk C ds e/; foHkokarj dk eku&

ACV = xl
f}rh;d ifjiFk esa folihZ dqath J dks foHkoekih ds rkj

ij fdlh fcanq C1 ij nckus ij fuEu rhu fLFkfr;k¡ laHko gS %&
(i) ;fn ifjiFk esa /kkjk AC1E fn’kk esa çokfgr gks rks

èkkjkekih esa fo{ksi ck;ha vksj gksxkA bl fLFkfr esa V<E
gksxkA

(ii) ;fn ifjiFk esa /kkjk AEC2 fn’kk esa çokfgr gks rks
èkkjkekih esa fo{ksi nk;ha vksj gksxkA bl fLFkfr esa V>E
gksxkA

(iii) ;fn ifjiFk esa /kkjk çokfgr ugha gks vFkkZr~ /kkjkekih esa
fo{ksi 'kwU; gksxkA bls foHkoekih dh larqyu voLFkk
dgrs gSa rFkk folihZ dqath dh fLFkfr fcanq C larqyu fcanq
dgykrk gSA larqyu fcanq dh foHkoekih rkj ds A fljs ls
nwjh larqyu yackbZ (l) dgykrh gSA
vr% foHkoekih dh larqyu voLFkk esa
vKkr fo|qr okgd cy (E) = larqyu yackbZ ij foHko iru

   = xl
vFkkZr~ vKkr fo|qr okgd cy ¾ foHko ço.krk ×

larqyu yackbZ

foHkoekih ds mi;ksx
foHkoekih 'kwU; fo{ksi fof/k ij vk/kkfjr midj.k gS tks

fd foHkokarj dk ;FkkFkZrk ls ekiu djrk gSA blds vfrfjDr
foHkoekih ds vU; mi;ksx fuEu gSa %&
1- çkFkfed lsyksa ds fo|qr okgd cyksa dh rqyuk djus esa]
2- çkFkfed lsy ds vkarfjd çfrjks/k ds ekiu esa]
3- oksYVehVj ,oa vehVj ds va’kkadu ,oa va’k’kks/ku esa]
4- rkih; fo|qr okgd cy Kkr djus esaA
foHkoekih }kjk lsy dk vkarfjd çfrjks/k Kkr
djuk

tc fdlh lsy dks ifjiFk esa tksM+k tkrk gS rks lsy esa
mifLFkr fo|qr vi?kV~; ¼foy;u½ ds vk;u bysDVªkWMks ¼dSFkksM+
,oa ,uksM+½ ds e/; çokfgr gksrs gaSA lsy ds vanj çokfgr
vk;ukas ,oa fo|qr vi?kV~; ds v.kqvkas ds e/; la?kV~Vksa ¼VDdj½
ds dkj.k vk;uksa ds çokg esa vojks/k mRiUu gksrk gS] ftls lsy
dk vkarfjd çfrjks/k dgrs gaSA bls r ladsr ls çnf’kZr fd;k
tkrk gS rFkk bldh bdkbZ vkse gksrh gSA

lsy ds vkarfjd çfrjks/k Kkr djus dk lw= fuEu gS&

E - Vr = R
V

 
 
 

---¼4½

tgk¡ E lsy dk fo|qr okgd cy rFkk V can ifjiFk ds
le; lsy ds VfeZuyksa ij ekih x;h oksYVrk dk eku gSA R
ifjiFk dk çfrjks/k gSA

lsy dk vkarfjd çfrjks/k] lsy ls çokfgr /kkjk ds lkFk
ifjofrZr gksrk jgrk gS] vFkkZr~ ;g fu;r ugha gksrk gSA vkn’kZ
lsy dk vkarfjd çfrjks/k 'kwU; gksrk gSA

çkFkfed lsy dk vkarfjd çfrjks/k Kkr djus ds fy,
foHkoekih lcls mi;qDr midj.k gS D;kasfd foHkoekih 'kwU;
fo{ksi ¼vfo{ksi½ fl)kUr ij vk/kkfjr gksus ds dkj.k 'kwU;
fo{ksi dh fLFkfr esa lsy ls dksbZ /kkjk xzg.k ugha djrk gSA
foHkoekih }kjk lsy dk vkarfjd çfrjks/k Kkr djus dk
ifjiFk fp= 4-3 esa çnf’kZr fd;k x;k gSA

fp= 4-3
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foHkoekih ds eq[; ifjiFk eas lSy Ep dqath K rFkk /kkjk
fu;a=d Rh dks Js.khØe esa la;ksftr dj foHkoekih ds rkj ds
fljksa A rFkk B ls tksM+rs gaSA ftl lSy dk vkarfjd çfrjks/k
Kkr djuk gksrk gS] mls f}rh;d ifjiFk esa ifjiFk fp= 4-3
ds vuqlkj /kkjkekih ,oa fljs A ds e/; ç;qDr djrs gSaA bl
vKkr vkarfjd çfrjks/k okys lSy E ds fljksa ij lekarj Øe
esa çfrjks/k ckWDl RB ,oa dqath K1dks la;ksftr fd;k tkrk gSA
/kkjkekih ds nwljs fljs dks folihZ dqath J  ls tksM+k tkrk gSA

dk;Zfof/k
loZçFke eq[; ifjiFk dh dqath K dks can (ON) rFkk

f}rh;d ifjiFk dh dqath K1 
dks [kqyk (OFF) j[krs gaSA bl

le; lSy E [kqys ifjiFk esa gksrk gSA ;fn bl fLFkfr esa larqyu
yackbZ dk eku l1 

rFkk foHko ço.krk dk eku x gks rks l1 larqyu
yEckbZ ls lacaf/kr foHkokUrj dk eku

1E = xl ---¼5½

D;ksafd vKkr vkarfjd çfrjks/k okyk lSy E, bl fLFkfr
esa [kqys ifjiFk esa gksrk gS vr% larqyu yEckbZ ls lacaf/kr
foHkokarj dk eku] lSy ds fo|qr okgd cy E ds rqY; gksxkA

vc f}rh;d ifjiFk esa R vkse dk çfrjks/k] çfrjks/k
ckWDl dh lgk;rk ls ç;qDr dj dqath K1dks can (ON) djrs
gSA bl fLFkfr esa lSy E ls cká çfrjks/k R esa /kkjk çokfgr
gksrh gSA ftl dkj.k çfrjks/k R ds fljksa ij foHkokarj V
mRiUu gksrk gSA bl fLFkfr esa foHkoekih dh larqyu yEckbZ dk
eku l2 

gks rks çfrjks/k R ds fljkas ij mRiUu foHkokarj dk eku

V = xl2 ---¼6½

lehdj.k ¼5½ o lehdj.k ¼6½ ls Øe’k% E o V ds eku
lehdj.k ¼1½ esa ç;qDr djus ij&

1 2

2

x -xr = R
x

 
 
 

l l
l  

1 2

2

-= R
 
 
 

l l
l ---¼7½

ç;ksx }kjk R ds vyx&vyx ekuksa ds fy, l1 o l2 ds
çss{k.k ysdj lehdj.k ¼7½ dh lgk;rk ls çkFkfed lsy dk
vkarfjd çfrjks/k Kkr dj fy;k tkrk gSA

foHkoekih }kjk lsyksa ds fo|qr okgd cyksa dh
rqyuk djuk % foHkoekih }kjk nks izkFkfed lsyksa ds fo|qr
okgd cyksa dh rqyuk dk ifjiFk fp= 4-4 esa çnf’kZr fd;k
x;k gSA

ifjiFk esa lapk;d lsy E,  /kkjk fu;a=d Rh rFkk daqth
K dks foHkoekih ds rkj AB ds lkFk Js.kh Øe esa tksM+dj
eq[; ifjiFk dh jpuk dh tkrh gSA ftu çkFkfed lsyksa ¼E1

o E2½ ds fo|qr okgd cyksa dh rqyuk djuh gksrh gS] mUgsa
foHkoekih ds f}rh;d ifjiFk esa fp=kuqlkj ç;qDr fd;k tkrk
gSA XYZ ,d f}ekxhZ dqath gSA

dk;Zfof/k
loZçFke eq[; ifjiFk dh dqath K rFkk f}ekxhZ dqath ds

XY Iyx dks can ¼ON½ dj lsy E1 ls lacaf/kr larqyu yEckbZ
l1 
Kkr djrs gSaA ;fn foHkoekih dh foHkoço.krk dk eku x

gks rks foHkoekih ds fl)kar ls &

E1 = xl1 ---¼8½

vc eq[; ifjiFk dh dqath K dks can (ON) fLFkfr esa
j[kdj f}ekxhZ dqath ds YZ Iyx dks can ¼ON½ dj lsy E2

ls lacaf/kr larqyu yEckbZ l2 Kkr dh tkrh gSA bl fLFkfr esa
f}ekxhZ dqath dk Iyx XY  [kqyk ¼OFF½ fLFkfr esa jgrk gSA
vr% foHkoekih ds fl)kar ls

E2 = xl2 ---¼9½

lehdj.k ¼8½ ,oa lehdj.k ¼9½ ls&

1 1

2 2

E =
E

l
l ---¼10½

/kkjk fu;a=d dh fofHkUu fLFkfr;ksa esa l1 ,oa l2 ds çss{k.k
ysdj] lehdj.k ¼10½ dh lgk;rk nksuksa çkFkfed lsykas ds
fo|qr okgd cyksa dk vuqikr Kkr dj muesa rqyuk dh tkrh
gSA

/kkjkekih
fdlh can ifjiFk esa vkos’kkas ds çokg ¼/kkjk½ dh fn’kk

Kkr djus ds midj.k dks /kkjkekih dgrs gaSA /kkjkekih dks
fp= 4-5 v esa çnf’kZr fd;k x;k gSA ifjiFk esa bls G ls
n’kkZ;k tkrk gS rFkk ifjiFk esa ftl 'kk[kk esa /kkjk dh fn’kk
çssf{kr djuh gksrh gS] ml 'kk[kk esas Js.kh Øe esa iz;qDr fd;k

fp= 4-4
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tkrk gSA /kkjkekih dh vkarfjd cukoV dks fp= 4-5 c esa
n’kkZ;k x;k gSA blesa fo|qr:) rkacs ds le:i rkj dh cuh
dqaMyh ds e/; esa csyukdkj eqyk;e ykSg ØksM (Soft iron
core) gksrk gS tks dqaMyh dk Li’kZ ugha djrk gSA ;g dqaMyh
?kqM+uky vkÑfr ds csyukdkj vory pqEcdh; èkzqoksa N - S ds
e/; fjDr LFkku esa vofLFkr jgrh gSA dqaMyh esa tc /kkjk
çokfgr gksrh gS rks dqaMyh esa pqEcdh; {ks= mRiUu gksrk gS] tks
fd cká pqEcdh; {ks= dh mifLFkfr esa dqaMyh esa cy&vk?kw.kZ
mRiUu djrk gS] ftlds ifj.kkeLo:i dqaMyh eas ?kw.kZu gksrk
gSA bl dqaMyh ds lkFk ,d gYdk ladsrd tqM+k gksrk gS] tks
dqaMyh ds ?kw.kZu dh fn’kk ,oa mlds ifjek.k ds vuqlkj
èkkjkekih esa yxs Ldsy ij fo{ksfir gksrk gSA

çkjaHk esa tc /kkjkekih esa dksbZ /kkjk çokfgr ugha gksrh gS
rks ladsrd dh fLFkfr bl çdkj ls p;fur dh tkrh gS fd
ladsrd /kkjkekih ds e/; esa jgsA bl fLFkfr dks /kkjkekih dk
'kwU; fcanq dgrs gaSA ladsrd bl 'kwU; fcanq ds nk;ha rFkk ck;ha
vksj fo{ksfir gksus ds fy, Lora= jgrk gSA ftl fn’kk esa dqaMyh
esa ¼ifjiFk esa½ /kkjk çokfgr gksrh gS ladsrd mlh fn’kk esa 'kwU;
fcanq ds lkis{k fo{ksfir gks tkrk gSA bl çdkj /kkjkekih }kjk
ge ifjiFk esa cgus okyh /kkjk dh fn’kk Kkr dj ldrs gSaA
blds lkFk gh ladsrd }kjk fo{ksi ds eku dks Kkr dj /kkjk
ds eku dh Hkh x.kuk dh tk ldrh gSA T;knk /kkjk ds eku
ds fy, ladsrd T;knk fo{ksfir gksrk gS tcfd vYi /kkjk ds
fy, ladsrd esa fo{ksi vYi gksrk gSA

/kkjkekih nks çdkj dh gksrh gS %&

(i) py pqEcd /kkjkekih % bl çdkj dh /kkjkekih esa èkkjk
çokfgr djus ij pqEcd xfreku gksrk gS rFkk dqaMyh
fLFkj jgrh gSA blesa ladsrd pqEcd ls tqM+k jgrk gSA

(ii) py daqMyh /kkjkekih % bl çdkj dh /kkjkekih esa
èkkjk çokfgr djus ij dqaMyh xfreku gksrh gS rFkk
pqEcd fLFkj jgrh gSA blesa ladsrd daqMyh ls tqM+k jgrk

gSA py dqaMyh /kkjkekih nks çdkj dh gksrh gSA
(i)  dhyfdr dqaMyh /kkjkekih
(ii) fuyafcr dqaMyh /kkjkekihA

vehVj ,oa oksYVehVj
vehVj % lS)kfUrd :i ls vehVj ,d vYi çfrjks/k

okyh dhyfdr dqaMyh /kkjkekih gS ftldk mi;ksx ifjiFk esa
/kkjk ds ekiu esa fd;k tkrk gSA bls ifjiFk esa /kkjkekih dh
Hkkafr Js.kh Øe esa tksM+k tkrk gSA bls ifjiFk fp= esa ladsr A
ls çnf’kZr fd;k tkrk gSA fn"V /kkjk ds ekiu ds fy, ç;qDr
vehVj Mh-lh- vehVj rFkk çR;orhZ /kkjk ds ekiu ds fy,
ç;qDr vehVj] ,-lh- vehVj dgykrs gaSA vehVj esa ç;qDr
ladsrd esa mRiUu fo{ksi] vehVj esa çokfgr /kkjk ds lekuqikrh
gSA vehVj ls /kkjk dk ekiu fd;k tkrk gS vr% ;g vko’;d
gS fd vehVj dk çfrjks/k U;wure gkss ftlls fd vehVj esa
çokfgr /kkjk dk ekiu ;FkkFkZrk ls fd;k tk ldsA vkn’kZ
vehVj dk çfrjks/k 'kwU; gksrk gSA tSlk fd iwoZ esa crk;k tk
pqdk gS fd vehVj lS)kafrd :i ls /kkjkekih gh gS rFkk
èkkjkekih dk dqN u dqN çfrjks/k gksrk gSA vr% bls ifjiFk esa
Js.kh Øe esa tksM+us ij ifjiFk ds çHkkoh çfrjks/k esa of̀) gks
tkrh gS ftlls ifjiFk esa /kkjk ds eku esa deh gks tkrh gSA
ifj.k keLo:i
èkkjk dk ;FkkFkZ
ekiu /kkjkekih
ls ugha fd;k tk
ldrk gSA bl
=qfV dks nwj djus
¼de djus½ ds
fy, ge
è k k j keki h d s
lekarj Øe esa
,d vYi çfrjksèk
yxk nsrs gSa] ftls
'kaV çfrjks/k S
dgrs gS a ¼fp=
4-6½A /kkjkekih
vkSj 'kaV çfrjksèk
ds la;kstu ls
çkIr ;qfDr dk
çHkkoh çfrjks/k
vR;Ur vYi gks
tkrk gS rFkk bl
fLFkfr esa ifjiFk dh /kkjk dk ekiu 'kq) :i ls fd;k tk
ldrk gSA bl ;qfDr dks vehVj dgrs gSaA

fp= 4-5 v fp= 4-5 c

fp= 4-6
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/kkjkekih dk vehVj esa :ikarj.k ,oa va’kkadu %
tc /kkjkekih ds lekarj Øe esa 'kaV çfrjks/k ç;qDr fd;k tkrk
gS rks ifjiFk dh /kkjk dk vf/kdre Hkkx bl 'kaV çfrjks/k ls
xqtj tkrk gS tcfd /kkjk dk vYi Hkkx /kkjkekih esa yxh
dqaMyh esa ls xqtjrk gSA vehVj esa yxs iSekus dks bl çdkj ls
va’kkafdr fd;k tkrk gS fd bldk ikB~;kad ifjiFk dh dqy
/kkjk ds eku dks çnf’kZr djsA

/kkjkekih dks vehVj esa ifjofrZr ¼:ikarj.k½ djus ds
fy, ekuk fd /kkjkekih dk çfrjks/k G gSA bl /kkjkekih dks
ekuk I ,sfEi;j rd dh /kkjk ijkl esa :ikarfjr djus ds fy,
ekuk fd mi;qDr 'kaV çfrjks/k dk eku S gSA ;fn ifjiFk esa
çokfgr /kkjk I esa ls /kkjkekih esa çokfgr /kkjk dk eku IG rFkk
'kaV çfrjks/k ls çokfgr /kkjk dk eku IS gks rks fp= 4-6 esa
fdjpkWQ ds /kkjk fu;e ls&

I = IG + IS ---¼11½

pw¡fd çfrjks/k G ,oa S lekarj Øe esa tqMs+ gaS vr% buds
fljkas ij foHkokarj dk eku leku gksxkA ;fn /kkjkekih ds fljksa
ij foHkokarj dk eku VG rFkk 'kaV izfrjks/k ds fljkas ij
foHkokarj dk eku VS gks

rks       VG = GIG

,oa      VS = SIS

ysfdu   VG = VS

vFkkZr~  GIG = SIS ---¼12½

;k      G

S

IS = G
I

vr%     G

G

IS = G( )
I - I

---¼13½

iqu% lehdj.k ¼12½ ls &

;k G GS(I - I ) = GI

;k G
SI = ( )

G +S
---¼14½

,oa iqu% lehdj.k ¼12½ ls &

   S G
GI = I
S

;k S

G

I G=
I S

---¼15½

blh çdkj SI G=
I G +S ---¼16½

;fn G ,oa IG dk eku Kkr gks rks lehdj.k ¼13½ ls
bfPNr ijkl ¼0 ls I ,sfEi;j½ ds vehVj ds fy, 'kaV çfrjksèk
S dk mi;qDr eku dh x.kuk dj /kkjkekih ds lekarj Øe esa
tksM+us ij /kkjkekih dk vehVj esa :ikarj.k gks tkrk gSA bl
:ikarfjr /kkjkekih ds iSekus dk va’kkdu fuEu çdkj fd;k
tkrk gS&

tc ifjiFk esa çokfgr /kkjk eku I gksrk gS rks bl
:ikarfjr /kkjkekih ds iSekus ij ladsrd iw.kZ&fo{ksi dks çnf’kZr
djsxkA bl fLFkfr esa /kkjkekih esa çokfgr /kkjk dk eku IG

gksrk gSA blfy, IG dks iw.kZ fo{ksi /kkjk Hkh dgrs gSaA iSekus ij
iw.kZ fo{ksi dh fLFkfr dks fpfUgr dj fy;k tkrk gSA vc 'kwU;
fo{ksi dh fLFkfr ls iw.kZ fo{ksi dh fLFkfr dks le la[;k ds n
Hkkxksa esa cjkcj foHkkftr dj fy;k tkrk gSA iSekus esa bl

çdkj çkIr çR;sd Hkkx dh /kkjk dk eku 
I
n
 ,sfEi;j gksrk gSA

oksYVehVj % lS)kfUrd :i ls oksYVehVj ,d mPp
izfrjks/k okyh dhyfdr dqaMyh /kkjkekih gS ftldk mi;ksx
ifjiFk ds fdUgha nks fcanqvksa ds e/; foHkokarj dks Kkr djus
esa fd;k tkrk gSA bls ifjiFk esa mu nks fcanqvkas ds lekarj Øe
esa tksM+k tkrk gS ftuds e/; foHkokarj Kkr djuk gSA bls
ifjiFk fp= eas V ls çnf’kZr fd;k tkrk gSA fn"V foHkokarj
ds ekiu ds fy, Mh-lh-
oksYVehVj rFkk çR;korhZ
foHkokarj ds ekiu ds fy,
,-lh- oksYVehVj ç;qDr
fd;s tkrs gaSA

oksYVehVj esa ç;qDr
ladsrd esa mRiUu fo{ksi]
nksukas fljkas ds e/; mRiUu
foHkokarj ds lekuqikrh
gksrk gS ¼ fo{ksi 
èkkjk] rFkk foHkokarj 
/ k k j k  vr % fo{ k s i
foHkokarj½A

pwafd /kkjkekih dk
Lo;a dk çfrjks/k gksrk gS
vr% bl s ç k;k s fxd
çfrjksèk rkj ds nksukas fljksa
¼tgk¡ ij foHkokarj dk
ekiu djuk gS½ ds lekarj Øe esa tksM+us ij] çfrjks/k rkj ls
çokfgr /kkjk ds eku esa deh vk tkrh gS] ifj.kkeLo:i

fp= 4-7
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çfrjksèk rkj ds fljksa ij mRiUu foHkokarj dk ;FkkFkZrk ls ekiu
/kkjkekih ls ugha fd;k tk ldrk gSA bl =qfV dks nwj ¼de½
djus ds fy, /kkjkekih ds Js.kh Øe esa mPp çfrjks/k yxk nsrs
gSa ¼fp= 4-7½A ftl dkj.k /kkjkekih vkSj mPp çfrjks/k ds Js.kh
Øe la;kstu ls çkIr ;qfDr dk çHkkoh çfrjks/k mPp gks tkrk
gS rFkk ;g çk;ksfxd rkj esa çokfgr /kkjk ,oa ml ij mRiUu
foHkokarj dks çHkkfor ugha djrk gSA bl la;qDr ;qfDr dks
oksYVehVj dgrs gSa oksYVehVj esa daqMyh esa çokfgr /kkjk dk
eku vR;Ur vYi gksrk gSA vkn’kZ oksYVehVj dk çfrjks/k vuUr
gksrk gSA

/kkjkekih dk oksYVehVj esa :ikarj.k ,oa va’kkadu%
tc /kkjkekih ds Js.kh Øe esa mPp çfrjks/k ç;qDr fd;k tkrk
gS rks bl çdkj cuh la;qDr ;qfDr dk çfrjks/k mPp gks tkrk
gSA

bl fLFkfr esa çk;ksfxd rkj ds nksukas fljkas ds lekarj Øe
esa bl la;qDr ;qfDr ¼oksYVehVj½ dks tksM+us ij vf/kdka’k /kkjk
çk;ksfxd  rkj esa ls gh çokfgr gksrh gS rFkk la;qDr ;qfDr dk
mPp çfrjks/k gksus ds dkj.k bl ;qfDr eas ls çokfgr /kkjk dk
eku vR;Ur vYi gksrk gSA nwljs 'kCnkas esa oksYVehVj esa mifLFkr
dqaMyh ¼/kkjkekih½ esa ls çokfgr /kkjk dk eku vR;Yi gksrk gSA

/kkjkekih dks oksYVehVj esa :ikarfjr djus ds fy, ge
,d /kkjkekih ftldk çfrjks/k G gS] ysrs gSaA ekuk fd bl
èkkjkekih dks 0 ls V oksYV foHkokarj dh oksYVrk ijkl esa
:ikarfjr djuk gSA blds fy, ekuk fd mi;qDr mPp çfrjksèk
dk eku R gSA

fcanq A o B ds e/; çk;ksfxd çfrjks/k R’ ds fljkas ij
mRiUu foHkokarj Kkr djus ds fy, ge bl :ikarfjr èkkjkekih
dks çk;ksfxd çfrjks/k ds lekarj Øe esa fp= 4-7 ds vuqlkj
tksM+ nsrs gSaA fp= ls Li"V gS fd

R GI = I + I

tgk¡ IR’ çk;ksfxd çfrjks/k esa ls çokfgr /kkjk dk eku gS
rFkk IG :ikarfjr /kkjkekih ls çokfgr /kkjk gSA

pwafd çfrjks/k G ,oa R Js.kh Øe esa gS vr% A o B ds
fljkas ij foHkokarj dk eku R o G ij mRiUu foHkokarjksa ds
;ksx ds rqY; gksxk vFkkZr~

R GV = V + V

;k    G= (R + G)I

   G
VI = (

R + G


;k
G

V = R +
I

;k
G

VR =
I

---¼17½

;fn G ,oa IG dk eku Kkr gks rks lehdj.k ¼17½ ls
bfPNr ijkl ¼0 ls V oksYV½ ds oksYVehVj ds fy, mPp
çfrjks/k R dk mi;qDr eku dh x.kuk dj /kkjkekih ds Js.kh
Øe esa tksM+us ij /kkjkekih dk oksYVehVj esa :ikarj.k gks tkrk
gSA bl :ikarfjr /kkjkekih ds iSekus dk va’kkadu fuEu çdkj
fd;k tkrk gS&

tc A fljs ij çokfgr /kkjk dk eku I gksrk gS rks
èkkjkekih dh dqaMyh esa çokfgr /kkjk dk eku IG gksxk rFkk bl
fLFkfr esa /kkjkekih esa yxk ladsrd iw.kZ&fo{ksi çnf’kZr djsxkA
iSekus ij iw.kZ fo{ksi dh fLFkfr dks fpfUgr dj fy;k tkrk gSA
vc 'kwU; fo{ksi dh fLFkfr ls iw.kZ&fo{ksi dh fLFkfr dks le
la[;k esa n Hkkxkas esa cjkcj foHkkftr dj ysrs gSaA iSekus ij bl

çdkj çkIr çR;sd Hkkx dh oksYVrk dk eku 
V
n

 oksYV gksrk gSA

egRoiw.kZ fcUnq
1- foHkoekih ,d ,slk midj.k gS tks ifjiFk esa 'kwU; fo{ksi

fof/k ij dk;Z djrk gS vFkkZr~ ftl le; foHkoekih
foHkokarj dk ekiu djrk gS] ml le; ;g ifjiFk ls
dksbZ /kkjk xzg.k ugha djrk gSA foHkoekih }kjk ekfir
foHkokarj dk ekiu ;FkkFkZ ¼ifj’kq)½ gksrk gSA

2- foHkoekih es 10 ehVj yEck çfrjks/kh rkj gksrk gSA bl
rkj dh çfrjks/kdrk dk eku mPp ,oa çfrjks/k rki
xq.kkad dk eku U;wu gksrk gSA lkekU;r% eSxuht ;k
dkaLVsUVu feJ /kkrq dk rkj foHkoekih esa ç;qDr fd;k
tkrk gSA

3- foHkoekih ds rkj dh ,dkad yEckbZ ij foHko iru ds
eku dks foHkoekih dh foHko ço.krk (x) dgrs gaSA

4- tc fdlh lsy dks ifjiFk esa tksM+k tkrk gS rks lsy esa
mifLFkr fo|qr vi?kV~; ¼foy;u½ ds vk;u bysDVªkWMksa
¼dSFkksM+ ,oa ,uksM+½ ds e/; çokfgr gksrs gSaA lsy ds vanj
çokfgr vk;ukas ,oa fo|qr vi?kV~; ds v.kqvkas  ds e/;
la?kV~Vkas ¼VDdj½ ds dkj.k vk;uksa ds çokg esa vojks/k
mRiUu gksrk gS] ftls lsy dk vkarfjd çfrjks/k dgrs gSaA

5- fdlh can ifjiFk esa vkos’kkas ds çokg ¼/kkjk½ dh fn’kk
Kkr djus ds midj.k dks /kkjkekih dgrs gSaA
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6- /kkjkekih nks çdkj dh gksrh gS %&

(i) py pqEcd /kkjkekih % bl çdkj dh /kkjkekih
esa /kkjk çokfgr djus ij pqEcd xfreku gksrk gS
rFkk dqaMyh fLFkj jgrh gSA blesa ladsrd pqEcd ls
tqM+k jgrk gSA

(ii) py daqMyh /kkjkekih % bl çdkj dh /kkjkekih
esa /kkjk çokfgr djus ij dqaMyh xfreku gksrh gS
rFkk pqEcd fLFkj jgrh gSA blesa ladsrd daqMyh ls
tqM+k jgrk gSA py dqaMyh /kkjkekih nks çdkj dh
gksrh gSA

(a) dhyfdr dqaMyh /kkjkekih

(b) fuyafcr dqaMyh /kkjkekihA

7- vehVj ,d vYi çfrjks/k okyh dhyfdr dqaMyh /kkjkekih
gS ftldk mi;ksx ifjiFk esa /kkjk ds ekiu esa fd;k tkrk
gSA bls ifjiFk esa /kkjkekih dh Hkkafr Js.kh Øe esa tksM+k
tkrk gSA

8- oksYVehVj ,d mPp çfrjks/k okyh dhyfdr dqaMyh
èkkjkekih gS ftldk mi;ksx ifjiFk ds fdUgha nks fcanqvkas
ds e/; foHkokarj dks Kkr djus esa fd;k tkrk gSA bls
ifjiFk esa mu nks fcanqvksa ds lekarj Øe esa tksM+k tkrk gS
ftuds e/; foHkokarj Kkr djuk gSA

vH;klkFkZ ç'u
oLrqfu"B iz’u
1- ifjiFk esa nks fcanqvkas ds e/; foHkokarj ds ;FkkFkZ ekiu ds

fy, ç;qDr midj.k gSa&

¼v½ foHkoekih

¼c½ oksYVehVj

¼l½ fuokZr ufydk oksYVehVj

¼n½ oksYVkehVj

2- foHkoekih ds rkj dh yackbZ gksrh gS&

¼v½ 1 ehVj ¼c½ 10 ehVj

¼l½ 100 ehVj ¼n½ 1000 ehVj

3- /kkjkekih dk mi;ksx fd;k tkrk gS&

¼v½ /kkjk dh fn’kk Kkr djus esa

¼c½ çfrjks/k Kkr djus esa

¼l½ foHkokarj Kkr djus esa

¼n½ /kkjk ds eku dks Kkr djus esa

4- vkn’kZ vehVj dk izfrjks/k gksrk gS&

¼v½ 0 ¼c½ vuUr

¼l½ dqN Hkh ¼n½ _.kkRed

5- oksYVehVj dks ifjiFk esa yxk;k tkrk gS&

¼v½ lekUrj Øe esa ¼c½ Js.kh Øe esa

¼l½ nksukas rjg ls ¼n½ mi;qDZr esa dksbZ ugha

y?kqÙkjkRed iz’u
1- foHkoekih fdl fl)kar ij dk;Z djrh gS\

2- foHkoekih ds nks vuqç;ksx fyf[k,A

3- /kkjkekih dks vehVj esa ifjofrZr djus ds fy, D;k djrs
gSa\

4- vehVj o oksYVehVj esa fdldk çfrjks/k vf/kdre gksrk
gS\

5- vehVj dks ifjiFk esa fdl çdkj tksM+k tkrk gS\

6- foHkoekih dh cukoV le>kb;sA

7- lsy esa vkarfjd çfrjks/k dk dkj.k fyf[k,A

8- vehVj ds va’kkadu ls vkidk D;k vfHkçk; gS\

9- va’kkadu ,oa va’k’kks/ku ls vki D;k le>rs gSa\

fucU/kkRed iz’u
1- foHkoekih ds fl)kar ,oa dk;Zfof/k dks le>kb;sA

2- foHkoço.krk fdls dgrs gaS\ foHkoekih }kjk lsy ds
vkarfjd çfrjks/k dks fdl çdkj Kkr fd;k tkrk gS\

3- foHkoekih }kjk lsyksa ds fo|qr okgd cyksa dh rqyuk
fdl çdkj dh tkrh gS\

4- /kkjkekih dk vehVj esa :ikarj.k fdl çdkj fd;k tkrk
gS\

5- /kkjkekih dk oksYVehVj esa :ikarj.k fdl çdkj fd;k
tkrk gS\

mÙkjekyk % 1 ¼v½ 2 ¼c½ 3 ¼v½ 4 ¼n½ 5 ¼v½
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v/;k; & 5

fo|qr pqEcdh; çsj.k
(Electromegnetic Induction)

fo"k; ços'k
lu~ 1820 esa vkjLVsM us vius ç;ksxkas esa ;g çssf{kr fd;k

fd tc fdlh pkyd esa fo|qr /kkjk çokfgr djrs gaS rks pkyd
ds pkjksa vksj pqEcdh; {ks= mRiUu gks tkrk gSA vkjLVsM dh
bl [kkst ds yxHkx nl o"kZ i'pkr~ QSjkMs us bldk foijhr
çHkko çssf{kr fd;k vFkkZr~ pqEcdh; {ks= }kjk fo|qr /kkjk dh
mRifÙk laHko gSA QSjkMs ds vius ç;ksx dh fofHkUu fLFkfr;ksa
esa çs{k.kkas ds vk/kkj ij çkIr ifj.kke fuEu gS&

fp= 5-1 esa ,d pkyd dqaMyh ls /kkjkekih tqM+k gS rFkk
dqaMyh ds lehi ,d naM pqEcd fLFkr gSA QSjkMs us vius ç;ksx
esa dqaMyh ,oa naM pqEcd dh lkis{k xfr dh dbZ fLFkfr;kas ds
çss{k.k fy;s tks bl çdkj gSa&

1- tc dqaMyh ,oa naM pqEcd ds e/; dksbZ lkis{k xfr ugha
gksrh gS] vFkkZr~ nksukas fLFkj j[ks gksrs gSa rks /kkjkekih esa
dksbZ fo{ksi çkIr ugha gksrk gS vFkkZr~ dqaMyh esa dksbZ /kkjk
çokfgr ugha gksrh gS] fp= 5-1¼v½A

2- tc pqEcd ds /kzqo N okys fljs dks dqaMyh dh vksj xfr
djok;h tkrh gS rks /kkjkekih esa fo{ksi nk;ha vksj çkIr
gksrk gSA bl fLFkfr esa dqaMyh esa /kkjk çokfgr gksrh gS]
fp= 5-1¼c½A

bdkbZ & III

3- tc pqEcd ds /kqzo N dks dqaMyh ls nwj ys tk;k tkrk gS
rks /kkjkekih esa fo{ksi foijhr fn'kk ¼ck;ha vksj½ çkIr
gksrk gS] fp= 5-1¼l½A

4- tc pqEcd ds /kqzo S dks dqaMyh dh vksj xfr djok;h
tkrh gS rks /kkjkekih esa fo{ksi ck;ha vksj çkIr gksrk gS]
fp= 5-1¼n½A

5- tc pqEcd ds /kqzo S dks dqaMyh ls nwj ys tk;k tkrk
gS rks /kkjkekih esa fo{ksi nk;ha vksj çkIr gksrk gS] fp=
5-1¼;½A

fp= 5-1¼c½

fp= 5-1¼v½

fp= 5-1¼l½

fp= 5-1¼n½
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6- tc pqEcd dks fLFkj j[k] dqaMyh dks xfr djok;h tkrh
gS rks /kkjkekih esa fo{ksi çkIr gksrk gSA dqaMyh dks pqEcd
ds ikl ykus ij /kkjkekih esa çkIr fo{ksi dh fn’kk] dqaMyh
dks pqEcd ls nwj ys tkus dh fLFkfr esa çkIr fo{ksi dh
fn’kk ds foijhr gksrh gSA

7- pqEcd vFkok dqaMyh ds pky esa of̀) djus ij /kkjkekih
ds fo{ksi esa of̀) gksrh gSA

8- dqaMyh esa Qsjksa dh la[;k esa of̀) djus rFkk ¼vFkok½
pqEcd dh lkeF;Z c<+kus ij] /kkjkekih esa fo{ksi esa of̀)
gksrh gSA

9- dqaMyh dk vkdkj c<+kus ij Hkh /kkjkekih ds fo{ksi esa
of̀) gksrh gSA

mi;qZDr çss{k.kkas ls ;g fu"d"kZZ fudyrk gS fd dqaMyh ,oa
pqEcd ds e/; lkis{k xfr gksus ij dqaMyh esa /kkjk çokfgr gksrh
gS vFkkZr~ dqaMyh ds fljksa ij fo|qr okgd cy mRiUu gksrk gS]
ftls çssfjr fo|qr okgd cy dgrs gSaA bl çssfjr fo|qr okgd
cy ds dkj.k dqaMyh esa çokfgr /kkjk çssfjr /kkjk dgykrh gSA
dqaMyh ds fljks ij mRiUu çssfjr fo|qr okgd cy dk eku
dqaMyh ds çfrjks/k ij fuHkZj ugha djrk gSA bl çdkj dqaMyh
,oa pqEcd ds e/; lkis{k xfr ds dkj.k dqaMyh ds fljkas ij
çsfjr fo|qr okgd cy mRiUu gksus dh ?kVuk] fo|qr pqEcdh;
çssj.k dgykrh gSA

QSjkMs us vius mi;qZDr ifj.kkeksa dh O;k[;k dqaMyh esa
pqEcdh; ¶yDl esa ifjorZu ds vk/kkj ij dh] ftlds vuqlkj
pkyd dqaMyh ls lEc) pqEcdh; ¶yDl esa ifjorZu gksus ij
dqaMyh ds fljksa ij çsfjr fo|qr okgd cy mRiUu gksrk gS rFkk
çssfjr fo|qr okgd cy dk eku ¶yDl esa ifjorZu dh nj ds
lekuqikrh gksrk gSA

QSjkMs ds fu;e
QSjkMs us vius fo|qr pqEcdh; çssj.k ds ç;ksxkas ls çkIr

çss{k.kkas ds vk/kkj ij nks fu;e çfrikfnr fd;s] ftUgsa QSjkMs ds
fo|qr pqEcdh; çssj.k ds fu;e dgrs gSaA

1- çFke fu;e % tc fdlh dqaMyh vFkok fo|qr ifjiFk
ls lEc) pqEcdh; ¶yDl eas ifjorZu gksrk gS rks ml

ifjiFk esa fo|qr okgd cy izsfjr gksrk gSA ;fn ifjiFk
^can* gks rks ifjiFk esa çssfjr /kkjk Hkh cgrh gSA ;g /kkjk
rc rd cgrh jgrh gS tc rd ifjiFk ls lEc) pqEcdh;
¶yDl esa ifjorZu gksrk jgrk gSA

2- f}rh; fu;e % ifjiFk esa çssfjr fo|qr okgd cy ( )
dk eku ifjiFk ls lEc) pqEcdh; ¶yDl esa ifjorZu dh

nj 
Δ
Δt

 ds lekuqikrh gksrk gSA

Δ
Δt

 


;k
d=
dt


 (dt 0)  ---¼1½

ysat dk fu;e
QSjkMs ds fu;e ls izsfjr fo|qr okgd cy dk ifjek.k rks

Kkr fd;k tk ldrk gS ijarq fn’kk Kkr ugha dh tk ldrh gSA
çssfjr fo|qr okgd cy dh fn’kk Kkr djus ds fy, ysat us ,d
fu;e çfrikfnr fd;k ftlds vuqlkj fo|qr pqEcdh; çssj.k
}kjk fdlh can ifjiFk esa çssfjr fo|qr okgd cy vkSj çsfjr
èkkjk dh fn’kk bl çdkj gksrh gS fd og mu dkj.kksa ¼pqEcdh;
¶yDl esa ifjorZu½ dk fojks/k djrh gS] ftuds dkj.k og
mRiUu gksrh gSA

QSjkMs ds fu;e esa ysat ds fu;e dks lekfgr djus ij
çssfjr fo|qr okgd cy

d= –
dt

 
---¼2½

Loçsj.k
tc fdlh ifjiFk ¼dqaMyh½ ls lEc) /kkjk dk eku fujarj

ifjorZu’khy gks rks ifjiFk ¼dqaMyh½ ls lEc) pqEcdh; ¶yDl
dk eku Hkh /kkjk ds vuq:i ifjorZu’khy gksrk jgrk gSA
pqEcdh; ¶yDl esa ifjorZu ds dkj.k ifjiFk esa çsfjr fo|qr
okgd cy mRiUu gksrk gS] ftldh fn’kk ysat ds fu;ekuqlkj
bl çdkj gksrh gS fd og mu dkj.kksa dk fojks/k djrh gS
ftlds dkj.k og mRiUu gks jgk gSA

fp= 5-2 esa tc dqaMyh esa eq[; /kkjk ds eku esa of̀) dh
tkrh gS rks çssfjr /kkjk eq[; /kkjk ds foijhr fn’kk esa çokfgr
gksrh gS rFkk eq[; /kkjk ds ?kVkus ij çssfjr /kkjk eq[; /kkjk dh
fn’kk esa çokfgr gksrh gSA nwljs 'kCnkas esa nksuksa fLFkfr;ksa esa çssfjr
/kkjk] eq[; /kkjk dk fojks/k djrh gSA

fp= 5-1¼;½


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fdlh dqaMyh esa /kkjk ds eku esa ifjorZu ds dkj.k dqaMyh
ds fljksa ij mRiUu çssfjr okgd cy dh ifj?kVuk dks Loçssj.k
dgrs gaSA bl çssfjr fo|qr okgd cy dks fojks/kh fo|qr okgd
cy Hkh dgrs gSaA ekuk fdlh dqaMyh esa ifjorZu’khy /kkjk
çokfgr dh tk jgh gS rFkk fdlh le; t ij dqaMyh esa çokfgr
/kkjk dk eku i gks rks dqaMyh ls lEc) pqEcdh; ¶yDl

i

;k Li  ---¼3½

tgk¡ L ,d lekuqikrh fu;rkad gS] ftls dqaMyh dk
Loçssj.k xq.kkad ;k LoçssjdRo dgrs gSaA bldk ek=d gsujh
gksrk gSA

QSjkMs ds fu;e ls dqaMyh esa çssfjr fo|qr okgd cy

d= -
dt

 

d(Li)= –
dt



;k
di= –L
dt

 ---¼4½

lehdj.k ¼3½ ls ;fn dqaMyh ls lEc) /kkjk dk eku
,dkad gks rks

L 

vFkkZr~ dqaMyh dk Loçssj.k xq.kkad ;k LoçssjdRo vkafdd
:i ls ml pqEcdh; ¶yDl ds eku ds cjkcj gksrk gS tks
dq.Myh esa ,dkad /kkjk ds çokfgr djus ij lEc) gksrk gSA

lehdj.k ¼4½ ls Hkh LoçssjdRo xq.kkad dks ifjHkkf"kr
fd;k tk ldrk gSA ;fn dqaMyh ls lEc) /kkjk ds gzkl dh

nj 
di–
dt  ,dkad gks rks

L = 

vFkkZr~ dqaMyh dk Loçssj.k xq.kkad vkafdd :i ls ml
çssfjr fo|qr okgd cy ds eku ds cjkcj gksrk gS tks dqaMyh
esa /kkjk ds gzkl dh nj ,dkad gksus ij dqaMyh ds fljksa ij
mRiUu gksrk gSA

vU;ksU; çssj.k
fp= 5-3 ds vuqlkj tc nks dqaMfy;ksa ¼P o S½ dks ijLij

utnhd j[kdj ,d dqaMyh ¼S½ esa ifjorhZ /kkjk çokfgr dh
tkrh gS rks bl dqaMyh ¼P½ ds pkjkas vksj mRiUu pqEcdh; {ks=
ds eku esa ifjorZu gksrk gSA ;g ifjorhZ pqEcdh; {ks= utnhd
j[kh dqaMyh ¼S½ ls lEc) gksrk gS rks bl dqaMyh ¼S½ ls lEc)
pqEcdh; ¶yDl esa ifjorZu gksrk gS] ftlds dkj.k bl dqaMyh
¼S½ ds fljkas ij izsfjr fo|qr okgd cy mRiUu gksrk gSA nwljs
'kCnkas esa ,d dqaMyh esa ifjorhZ /kkjk çokfgr fd;s tkus ij
mlds ikl j[kh vU; dqaMyh ds fljks ij çssfjr fo|qr okgd
cy mRiUu gksus dh ?kVuk vU;ksU; çssj.k dgykrh gSA

vU;ksU; çssj.k xq.kkad dh x.kuk ds fy, ekuk fd çFke
dqaMyh P esa fdlh le; t ij çokfgr /kkjk i1ds dkj.k f}rh;d
dqaMyh S ds çR;sd Qsjs ls lEc) pqEcdh; ¶yDl çkFkfed
dqaMyh esa çokfgr /kkjk ds eku ds lekuqikrh gksrk gS vFkkZr~

2 1i 

;k 2 1= Mi ---¼5½

tgk¡ M ,d lekuqikrh fu;rkad gS ftls nksukas dqaMfy;ksa
ds e/; vU;ksU; çssj.k xq.kakd ;k vU;ksU; çssjdRo dgrs gSaA
bldk ek=d gsujh gksrk gSA

;fn f}rh;d dqaMyh ls lEc) pqEcdh; ¶yDl esa ifjorZu

dh nj 2d
dt


 gks rks QSjkMs ds fu;ekuqlkj f}rh;d dqaMyh ds

fljksa ij mRiUu çssfjr fo|qr okgd cy

fp= 5-2

fp= 5-3
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2
2

d= –
dt

 
---¼6½

lehdj.k ¼5½ ls 2  dk eku lehdj.k ¼6½ esa çfrLFkkfir
djus ij&

1
2

d(Mi )= –
dt



;k 1
2

di= –M
dt

 ---¼7½

vr% ;fn izkFkfed dqaMyh esa ifjorhZ /kkjk ds gzkl dh nj
,dkad gks rks

vFkkZr~ utnhd j[kh nks dqaMfy;ksa ds e/; vU;ksU; izsj.k
xq.kkad dk vkafdd eku f}rh;d dqaMyh ds fljksa ij mRiUu
ml çssfjr fo|qr okgd cy ds eku ds cjkcj gksrk gS tks fd
çkFkfed dqaMyh esa /kkjk ds gzkl dh nj ,dkad gksus ij çssfjr
gksrk gSA

dqaMfy;kas ds e/; eqyk;e yksgs dh csyukdkj ØksM j[kus
ij vU;ksU; çssjdRo ds eku esa of̀) gks tkrh gSA

pqEcdh; {ks= esa dqaMyh dk ?kw.kZu
pqEcdh; {ks= esa tc dqaMyh dks j[kk tkrk gS rks pqEcdh;

¶yDl dqaMyh ls ikfjr gksrk gSA ;fn dqaMyh dks pqEcdh; {ks=
esa mldh ?kw.kZu v{k ds ikfjr fu;r dks.kh; osx ls ?kw.kZu
djk;k tk;s rks dqaMyh ls ikfjr pqEcdh; ¶yDl ds eku esa

yxkrkj ifjorZu gksrk gS ftlds dkj.k dqaMyh ds fljksa ij
çssfjr fo|qr okgd cy mRiUu gksrk gSA ;g çsfjr fo|qr okgd

fp= 5-4

cy ifjorhZ gksus ds dkj.k çssfjr çsR;korhZ fo|qr okgd cy
dgykrk gSA çR;korhZ /kkjk tfu= blh fl)kar ij dk;Z djrk gSA

fp= 5-4 esa ,d /kkjkokgh vk;rkdkj daqaMyh abcd ftlesa
Qsjksa dh la[;k N gS] le:i pqEcdh; {ks= B esa O ds ikfjr
v{k ds lkis{k fu;r dks.kh; osx  ls ?kw.kZu xfr dj jgh gSA
vr% t le; eas dqaMyh t dks.k ls ?kwe tk;sxhA ekuk fd dqaMyh
ls fuxZr ¶yDl dk eku Bgks rks

B = N(B.A)


tgka A


 daaqMyh dk i"̀Bh; lfn’k dgykrk gS ftldh
fn’kk lnSo dqaMyh ds ry ds yEcor~ jgrh gSA vr% t le; ij
dqaMyh ls fuxZr ¶yDl dk eku

B = NBA cosωt t)

tc dqaMyh dk ry pqEcdh; {ks= ds lekarj gksrk gS rks

ml fLFkfr esa B

 o A

,d nwljs ds yEcor~ gksrs gSaA bl fLFkfr

esa dqaMyh ls ikfjr ¼fuxZr½ ¶yDl dk eku vf/kdre gksrk gS]
vFkkZr~

B max 0( ) = NBA =  ( A B)
 



B 0= cosωt  ---¼8½

lehdj.k ¼8½ ls Li"V gS fd le:i pqEcdh; {ks= esa
?kw.kZu xfr dj jgh dqaMyh ls ikfjr ¶yDl le; ij fuHkZj
djrk gS rFkk bldh çÑfr çR;korhZ gksrh gSA

iqu% lehdj.k ¼8½ ls QSjkMs ds fu;ekuqlkj dqaMyh ds
fljksa ij mRiUu çssfjr fo|qr okgd cy

Bd–
d t


0d(  cos ωt)= –
dt

 

0= ω sin ωt 

= ω NBA sin ωt

0= e  sinωt ---¼9½

tgk¡ 0 = ωNBA ---¼10½

lehdj.k ¼9½ dqaMyh ds fljksa ij mRiUu çR;korhZ çssfjr
fo|qr okgd cy ds eku dks O;Dr djrh gS] rFkk çssfjr fo|qr
okgd cy ds vf/kdre eku dks n’kkZrk gSA lehdj.k ¼8½ ,oa
lehdj.k ¼9½ dk le; ¼t½ ds lkFk xzkQh; fu:i.k fp= 5-5
esa n’kkZ;k x;k gSA



[ 35 ]

mi;qZDr oØ ls Li"V gS fd le:i pqEcdh; {ks= esa ?kw.kZu
djrh dqaMyh ls ikfjr pqEcdh; ¶yDl ,oa daqMyh ds fljksa ij
mRiUu fo|qr okgd cy le; ds lkFk vkorhZ :i ls ifjofrZr
gksrs gSa rFkk ftl le; dqaMyh ls ikfjr ¶yDl dk eku
vf/kdre gksrk gS rks dqaMyh ds fljksa ij çssfjr fo|qr okgd
cy dk eku U;wure gksrk gS rFkk tc ¶yDl dk eku U;wure
gksrk gS rc fo|qr okgd cy dk eku vf/kdre gksrk gSA

fn"V ,oa çR;korhZ /kkjk,¡
fdlh pkyd rkj esa vkos’k ds çokg dh nj dks fo|qr

èkkjk dgrs gaSA fo|qr /kkjk dk ek=d ,sEih;j gksrk gSA fo|qr
/kkjk dks le; dh fuHkZjrk ds vk/kkj ij nks Hkkxksa esa oxhZÑr
fd;k x;k gS &

1- fn"V /kkjk % fn"V /kkjk og /kkjk gksrh gS ftldk
ifjek.k ,oa fn’kk le; ij fuHkZj ugha djrk gSA nwljs 'kCnksa esa
fn"V /kkjk fu;r eku dh ,dfn’kh; /kkjk gksrh gSA fp= 5-6
esa fn"V /kkjk dk le; ds lkFk vkjs[k n’kkZ;k x;k gSA

2- çR;korhZ /kkjk % çR;korhZ /kkjk og /kkjk gksrh gS tks
le; ds lkFk vkorhZ :i ls ifjorhZ gksrh jgrh gSA nwljs 'kCnkas
esa çR;korhZ /kkjk dh fn’kk ,oa ifjek.k nksukas le; ds lkFk

e0



e0

e

e











fp= 5-5

fp= 5-6

ifjofrZr gksrs gSaA fp= 5-7 esa çR;korhZ /kkjk dk le; ds lkFk
vkjs[k n’kkZ;k x;k gSA

çR;korhZ /kkjk ls lEc) oksYVrk çR;korhZ oksYVrk dgykrh
gS rFkk bls V = V0 sin t ls O;Dr fd;k tkrk gSA V0

çR;korhZ oksYVrk dk f’k[kj eku ¼vk;ke½ dks O;Dr djrk gS
rFkk çR;korhZ oksYVrk dh vkof̀r dgykrh gSA gekjs ns’k esa
fo|qr LVs’ku ls çkIr çR;korhZ oksYVrk dh vkof̀r 50Hz gksrh
gSA çR;korhZ oksYVrk ;k /kkjk dks ,d pØ iwjk djus esa yxk

le; vkorZdky ¼T½ dgykrk gS rFkk bldk eku 
2πT =
ω

gksrk gSA

fn"V /kkjk lzksr ,oa çR;korhZ /kkjk lzksr dks ifjiFk esa
fuEu ladsrkas ds }kjk fu:fir fd;k tkrk gS] fp= 5-8

çR;korhZ /kkjk ,oa oksYVrk dk rkR{kf.kd] vkSlr] oxZ
ekè; ewy ,oa f’k[kj eku %&

(i) rkR{kf.kd eku % fdlh le; t ij çR;korhZ /kkjk
;k oksYVrk dk eku] rkR{kf.kd eku dgykrk gSA

çR;korhZ /kkjk ds fy, bldk eku

0I = I  sin ωt
rFkk çR;korhZ oksYVrk ds fy, bldk eku

0V = V  sin ωt

fp= 5-7

fp= 5-8
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(ii) vkSlr eku % çR;korhZ oksYVrk rFkk /kkjk dk ,d
iw.kZ pØ ¼vkorZ dky½ esa vkSlr eku 'kwU; gksrk gSA D;ksafd fp=
5-7 ls Li"V gS fd çR;korhZ oksYVrk /kkjk dk eku vk/ks pØ
ds fy, /kukRed rFkk 'ks"k vk/ks pØ ds fy, _.kkRed
¼foijhr fn’kk eas½ gksrk gS vr% ,d iw.kZ pØ ds fy, dqy eku

'kwU; izkIr gksrk gSA bls Øe’k% V  rFkk I  ls çnf’kZr djrs gaSA

T

0
T

0

Vdt
V =

dt





(iii) oxZ ek/; ewy eku % çR;korhZ oksYVrk ds fy,
,d iw.kZ pØ esa oxZ ek/; ewy eku fuEu çdkj Kkr fd;k
tkrk gSA

2
rmsV = V

     

T
2

0
T

0

V dt
=

dt





T
2 2

0
0

T
0

V sin ωtdt
=

[t]



     

T
2

0
0 T

0

sin ωtdt
= V

[t]



0

1= V
2

;k   Vrms = 0.707V0 ---¼11½
blh çdkj Irms = 0.707 I0 ---¼12½
gekjs ns’k esa fo|qr LVs’ku ls çkIr ?kjsyw oksYVrk dk oxZ

ek/; ewy eku 220 oksYV gksrk gSA
(iv) f’k[kj eku % çR;korhZ oksYVrk ;k /kkjk dk

vfèkdre eku f’k[kj oksYVrk ;k f’k[kj /kkjk dgykrk gSA bls
Øe’k% V0 ,oa I0 ls O;Dr djrs gSaA

VªkalQkWeZj dh lajpuk ,oa dk;Zç.kkyh
çR;korhZ oksYVrk ds eku dks vf/kd ;k de djus ds fy,

ge VªkalQkWeZj dk mi;ksx djrs gSA VªkalQkWeZj vU;ksU; çssj.k ds
fl)kar ij dk;Z djrk gS blfy, ;g fn"V /kkjkvksa ¼fu;r
èkkjk½ ds fy, mi;qDr ugha gSA dk;Z ds vk/kkj ij VªkalQkWeZj
nks çdkj ds gksrs gaS&

1- mPpk;h VªkalQkWeZj % fuEu çR;korhZ oksYVrk dks
mPp çR;korhZ oksYVrk esa cnyus ds fy, ç;qDr VªkalQkWeZj
mPpk;h VªkalQkWeZj dgykrs gSaA

2- vipk;h VªkalQkWeZj % mPp çR;korhZ oksYVrk dks
fuEu çR;korhZ oksYVrk esa cnyus ds fy, ç;qDr VªkalQkeZj
vipk;h VªkalQkWeZj dgykrs gSaA

lajpuk %  VªkalQkWeZj ds eq[;r% rhu Hkkx gksrs gSa&

(i) ykSg&pqEcdh; inkFkZ dh ØksM

(ii) rkacs dh izkFkfed dqaMyh

(iii) rkacs dh f}rh;d dqaMyh

VªkalQkWeZj dh ØksM dPps yksgs ¼ykSg pqEcdh; inkFkZ½ dh
fo|qr:) ifÙk;ksa ls cuk;h tkrh gSA ftlls Hkaoj /kkjk,¡ de
mRiUu gksA ØksM dh mifLFkfr esa pqEcdh; cy js[kk,¡ dsfUær
gksdj ÅtkZ ds {k; dks U;wu dj nsrh gSA ØksM pqEcdh; cy
js[kkvks ds fy, can o lqxe iFk çnku djrh gSA ØksM ykSg
pqEcdh; inkFkZ dh cuh gksus dh otg ls VªkalQkWeZj esa 'kSfFkY;
gkfu 'kwU; gksrh gS ¼fp= 5-9½A

ØksM dh lEeq[k Hkqtkvkas ij rkacs ds rkj dh dqaMfy;ka¡
yisVh tkrh gSaA ftl dqaMyh ij çR;korhZ oksYVrk vkjksfir dh
tkrh gS mls çkFkfed dqaMyh P dgrs gSa rFkk ftl dqaMyh ij
fuxZe oksYVrk çkIr gksrh gS mls f}rh;d dqaMyh S dgrs gaSA

dk;Zç.kkyh % ekuk fd VªkalQkWeZj dh çkFkfed dqaMyh
esa Qsjksa dh la[;k NP rFkk f}rh;d dqaMyh esa Qsjksa dh la[;k
NS gSA tc çkFkfed dqaMyh ds fljksa ij çR;korhZ oksYVrk

fp= 5-9
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vkjksfir dh tkrh gS rks çkFkfed dqaMyh esa çR;korhZ /kkjk
çokfgr gksus yxrh gS ftlds dkj.k çkFkfed dqaMyh ls lac)
¶yDl ds eku esa ifjorZu gksus yxrk gSA ;fn çkFkfed dqaMyh

ls lac) ¶yDl esa ifjorZu dh nj 
Δ
Δt

 gks rks çkFkfed

dqaMyh esa çsfjr fo|qr okgd cy dk eku gksxk&

P P

Δ= – N
Δt

 
---¼13½

;fn VªkalQkWeZj esa pqEcdh; ¶yDl dh gkfu dks 'kwU; eku
fy;k tk;s rks ;gh ¶yDl f}rh;d dqaMyh ls Hkh lEc) gksxk
ftlds ifj.kkeLo:i f}rh;d dqaMyh ds fljkas ij vU;ksU;
çsj.k ds dkj.k leku vko`fr dh çR;korhZ oksYVrk mRiUu gksxh
vFkkZr~

S S

Δ= – N
Δt


 ---¼14½

lehdj.k ¼13½ o lehdj.k ¼14½ ls

P P

S S

N=
N




---¼15½

,d vkn’kZ VªkalQkWeZj ds fy, dqaMfy;ksa dk çfrjks/k
ux.; ,oa ÅtkZ gkfu 'kwU; gksrh gSA vr% bl fLFkfr esa
çkFkfed dqaMyh ds fljkas ij vkjksfir çR;korhZ oksYVrk Vp dk

eku çssfjr fo|qr okgd cy p  ds cjkcj gksrk gSA blh çdkj

tc f}rh;d dqaMyh ds fljksa ij çssfjr fo|qr okgd cy S dk

eku] f}rh;d dqaMyh ds fljkas dks [kqyk j[k ekis x;s foHkokarj
Vs ds cjkcj gksxkA vr% lehdj.k ¼15½ ls&

S S S

P P P

N V= = = r
N V




¼ifj.keu vuqikr½ ---¼16½

;fn Ns > Np vFkkZr~ f}rh;d dqaMyh esa Qsjkas dh la[;k
çkFkfed dqaMyh esa Qsjksa dh la[;k ls vf/kd gks rks bl fLFkfr
esa r>1gksxkA bl çdkj dk VªkalQkWeZj mPpk;h VªkalQkWeZj
(Vs >Vp) dgykrk gS rFkk ;fn Ns < Np rks bl fLFkfr esa r<1
gksxk] bl çdkj dk VªkalQkWeZj vipk;h VªkalQkWeZj (Vs <Vp)
dgykrk gSA

VªkalQkWeZj ds }kjk dsoy oksYVrk ds eku esa ifjorZu gksrk
gSA vkn’kZ VªkalQkWeZj ds fy, 'kfDr dk eku vifjofrZr jgrk
gS vFkkZr~

Pp = Ps

;k VpIp = VsIs

;k
SP

S P

IV =
V I ---¼17½

lehdj.k ¼16½ o lehdj.k ¼17½ ls &

S S S P

P P P S

N V Ir = = = =
N V I




VªkalQkWeZj dh n{krk fuEu çdkj ls Kkr dh tkrh gS&

100%  
f}rh;d dq.Myh ij çkIr ÅtkZ

çkFkfed d.q Myh dks nh x;h ÅtkZ

;k S S

P P

V Iη = ×100%
V I

---¼18½

vkn’kZ VªkalQkWeZj esa fdlh Hkh çdkj dh fo|qr ÅtkZ dh
gkfu ugha gksrh gS vFkkZr~ Vs Is = Vp Ip ,sls vkn’kZ VªkalQkWeZj
dh n{krk 100% gksrh gSA ysfdu O;kogkfjd :i ls VªkalQkWeZj
dh n{krk 90% ls 98% rd dh gksrh gS ftldk dkj.k
VªkalQkWeZj esa fo|qr ÅtkZ dh gkfu gSA

VªkalQkWeZj esa fo|qr ÅtkZ dh gkfu ds eq[; dkj.k

1- rkez gkfu % VªkalQkWeZj dh dqaMfy;k¡ rkez /kkrq ds rkjkas
dh cuh gksrh gS ftudk çfrjks/k 'kwU; ugha gksrk gSA bl
fLFkfr esa dqaMyh ds çfrjks/k ds dkj.k fo|qr 'kfDr dk
{k; (I2R) gksrk gSA bls rkez gkfu dgrs gSaA

2- Hkaoj /kkjk gkfu % VªkalQkWeZj dh çkFkfed dqaMyh esa
çR;korhZ /kkjkvksa ds dkj.k ¶yDl esa ifjorZu gksrk gS rks
ØksM esa Hkh fo|qr okgd cy çssfjr gks tkrk gS ftlds
dkj.k ØksM esa Hkaoj /kkjk,¡ çokfgr gksrh gS] rFkk ØksM esa
Å"ek ds :i esa 'kfDr dk {k; gksrk gSA bls Hkaoj /kkjk
gkfu dgrs gaSA bl gkfu dks U;wu djus ds fy, ØksM dks
ykSg&pqEcdh; inkFkZ dh iryh jksf/kr ifê;ksa ds :i esa
cuk;k tkrk gS rFkk ftu ij okfuZ’k dk ysiu dj fn;k
tkrk gSA bl fLFkfr esa ØksM dk çfrjks/k mPp gks tkus
ds dkj.k Hkaoj /kkjkvksa ds eku eas deh vk tkrh gSA

3- 'kSfFkY; gkfu % dqaMfy;kas esa çR;korhZ pqEcdh; {ks= ds
dkj.k çR;korZu ds çR;sd vkorZdky esa ,d 'kSfFkY;
ywi iw.kZ gks tkrk gSA ftlls 'kfDr {k; gksrh jgrh gSA
bl gkfu dks 'kSfFkY; gkfu dgrs gaSA bls U;wu djus ds
fy, ge ØksM gsrq ,sls inkFkZ dk p;u djrs gS ftlds
fy, 'kSfFkY; ywi dk {ks=Qy U;wu gksA
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'kfDr dk nwjLFk lapj.k
fo|qr 'kfDr ds tfu= LFky ls mi;ksx LFky rd lapj.k

dks 'kfDr dk nwjLFk lapj.k dgrs gSaA fo|qr dk mRiknu ftl
txg ij fd;k tkrk gS mls tfu= LFky dgrs gaSA ;s tfu=
LFky mi;ksx LFky ls cgqr nwjh ij gksrs gSaA buds lapj.k ds
fy, dscYl dk mi;ksx fd;k tkrk gSA fo|qr ds lapj.k gsrq
çR;korhZ fo|qr /kkjk gh ç;qDr dh tkrh gS D;ksafd fn"V /kkjk
ds lapj.k ds le; 'kfDr {k;] çR;korhZ /kkjk lapj.k dh rqyuk
esa vf/kd gksrk gSA çR;korhZ /kkjk ds lapj.k esa 'kfDr {k; dks
de djus ds fy, çR;korhZ /kkjk dks mPp oksYVrk ij tfu=
LFky ls çssf"kr djrs gSaA blds fy, ge mPpk;h VªkalQkWeZj dk
mi;ksx djrs gSA mi;ksx LFky ij pwafd de oksYVrk (220
Volt) dh vko’;drk gksrh gS vr% vipk;h VªkalQkWeZj dh
lgk;rk ls mPp oksYVrk dks okafNr oksYVrk esa ifjofrZr dj
mi;ksx LFky rd Hkstk tkrk gSA 'kfDr ds lapj.k gsrq ç;qDr
dscy dks iksy ;k ehukjksa ds lgkjs vFkok tehu ds vanj
Hkwfexr ykbu fcNkdj ,d LFkku ls nwljs LFkku ij lapkfjr
fd;k tkrk gSA bu ykbuksa ds e/; esa vko’;drkuqlkj lqj{kk
midj.kksa dks Hkh yxk;k tkrk gS ftlls fdlh Hkh vkikrdkyhu
ifjfLFkfr esa tu&/ku dh gkfu ls cpk tk lds rFkk fuckZ/k
:i ls 'kfDr dk lapj.k gks ldsA

çR;korhZ /kkjk tfu= ;k Mk;useks
çR;korhZ /kkjk tfu= fo|qr pqEcdh; çssj.k ds fl)kar ij

dk;Z djus okyh ;qfDr gS tks ;kaf=d ÅtkZ dks fo|qr ÅtkZ esa
ifjofrZr djrk gSA tfu= ds eq[;r% fuEu Hkkx gksrs gSa&

1- vkesZpj % vR;f/kd Qsjksa okyh rkacs ds fo|qrjks/kh rkj dh
,d dqaMyh abcd dks uje yksgs ds ØksM ij yisVk tkrk
gS ftls vkesZpj dgrs gaSA uje yksgs dh ØksM dqaMyh esa
¶yDl c<+kus ds dke vkrh gSA

2- {ks= pqEcd % fp= 5-10 eas bls N, S ls çnf’kZr fd;k
x;k gSA {ks= pqEcd ds /kzqo vory gkssrs gS rFkk LFkkbZ
mPp pqEcdh; {ks= mRiUu djrs gSaA vkesZpj ds v{k dks
pqEcdh; cy js[kkvksa ds yEcor~ j[kdj nksuks pqEcdh;
/kqzokas ds e/; ?kqek;k tkrk gSA

3- lihZ oy; % vkesZpj dqaMyh ds nksuksa fljkas dks /kkrq ds
lihZ oy; R1 ,oa R2 ls tksM+k tkrk gSA lihZ oy; ,oa
vkesZpj dh O;oLFkk bl çdkj dh gksrh gS fd tc
vkesZpj ?kqek;k tkrk gS rks lihZ oy; R1 ,oa R2 Hkh
dsUæh; v{k ds lkis{k ?kw.kZu djrs gSaA

4- cqz’k % fp= 5-10 esa bUgsa B1 o B2 ls n’kkZ;k x;k gSA cqz’k
dkcZu ds cus gksrs gSa rFkk fLFkj jgrs gSaA ;s ?kwf.kZr lihZ

oy; R1 rFkk R2 ij ncko nsdj lnSo lEidZ esa jgrs gSaA
cká yksM R esa /kkjk bu cqz’kksa ls gksdj çkIr gksrh gaSA

dk;Zç.kkyh % tc vkesZpj dqaMyh dks ;kaf=d dk;Z
djds pqEcdh; {ks= esa ?kqek;k tkrk gS rks dqaMyh ls lac)
¶yDl esa T;koØh; ifjorZu gksrk gS ¼vuqPNsn 5-6 esa bls
le>k;k x;k gS½ blls dqaMyh esa /kkjk çssfjr gksrh gSaA fp=
5-11 esa tfu= dh dk;Zç.kkyh dks vkjs[k ds }kjk le>k;k
x;k gSA

çkjaHk eas t=0 ij vkesZpj abcd Å/okZ/kj fLFkfr esa ,oa ab
Hkqtk mij dh vksj gSA t=0 ls t=T/2 rd ab Hkqtk uhps dh vksj
rFkk cd Hkqtk Åij dh vksj xfr djrh gSA ¶ysfeax ds nk,a gkFk
ds fu;e ls bl le; varjky esa /kkjk dh fn’kk vkesZpj dqaMyh
esa dcba ds vuqfn’k gksxhA tcfd t=0 rFkk t=T/2 le; ij
dqaMyh m/okZ/kj gksus ds dkj.k vkesZpj dqaMyh dh Hkqtk ab ,oa
cd pqEcdh; {ks= ds vuqfn’k gksxhA bl fLFkfr ls xqtjrs le;
pqEcdh; ¶yDl ds ifjorZu dh nj 'kwU; gksrh gS rFkk bu
fLFkfr;ksa esa çsfjr fo|qr okgd cy dk eku 'kwU; gksxkA

iqu% t=T/4 rFkk t=3T/4 ij vkesZpj {kSfrt fLFkfr esa gksrk
gSA bl fLFkfr ls xqtjrs le; pqEcdh; ¶yDl ds ifjorZu dh
nj vf/kdre gksrh gS rFkk bu fLFkfr;ksa esa çssfjr fo|qr okgd
cy dk eku vf/kdre ysfdu foijhr fn’kkvksa esa çkIr gksrk gS
¼¶ysfeax ds fu;ekuqlkj t=T/2 ls t=T le; varjky esa /kkjk
dh fn’kk vkesZpj dqaMyh esa abcd ds vuqfn’k gksxh½A

fp= 5-11 ls Li"V gS fd çR;korhZ /kkjk tfu= ls çkIr
oksYVrk 0 ls T/2 le;karjky esa 'kwU; ls vf/kdre rFkk
vfèkdre ls 'kwU; /kukRed fn’kk esa rFkk T/2 ls T le;kUrjky
esa ;g ifjorZu _.kkRed fn’kk esa çkIr gksrk gSA yksM ds fljksa
ij fo|qr okgd cy 0=  sin ωt  çkIr gksrk gSA

fp= 5-10
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fo|qr eksVj
pqEcdh; {ks= esa /kkjkokgh pkyd ¼dqaMyh½ ij cy;qXe ds

dkj.k mRiUu pkyd ¼dqaMyh½ dh ?kw.kZu xfr ds fl)kar ij
dk;Z djus okyh og ;qfDr tks fo|qr ÅtkZ dks ;kaf=d ÅtkZ
esa ifjofrZr djrh gS] fo|qr eksVj dgykrh gSA fp= 5-12 esa
fo|qr eksVj dh vkarfjd lajpuk dks n’kkZ;k x;k gSA fp=kuqlkj
fo|qr eksVj esa rkacs ds fo|qrjks/kh rkj dh ,d vk;rkdkj
dqaMyh abcd dks çcy {ks= pqEcd ds /kzqokas (N o S) ds e/; bl
çdkj j[kk tkrk gS fd bldh Hkqtk,¡ ab rFkk cd pqEcdh; {ks=
dh fn’kk ds yEcor~ gksA dqaMyh ds nksuksa fljksa dks Øe’k%
foHkDr oy; ds nks v/kZHkkxksa P rFkk Q ls tksM+k tkrk gSA
foHkDr oy; ds vanj dh lrg fo|qrjks/kh gksrh gS rFkk ,d /
kqjh ls tqM+h gksrh gSA oy; ds v/kZHkkx P rFkk Q ds ckgjh
pkyd lrg dks fLFkj pkyd czq’k Øe’k% X rFkk Y Li’kZ djrs gS aA

ekuk fd çkjaHk esa dqaMyh dk a fljk cSVjh ds /ku /kzqo rFkk
d fljk cSVjh ds _.k /kqzo ls tqM+k gSA ifj.kkeLo:i dqaMyh esa
/kkjk dh fn’kk abcd gksxhA nwljs 'kCnksa esa Hkqtk ab rFkk cd esa
/kkjk ,d nwljs ds foijhr fn’kk esa izokfgr gksaxhA vr% ¶ysfeax
ds nk;sa gkFk ds fu;ekuqlkj Hkqtk ab ij uhps dh vksj rFkk
Hkqtk cd ij Åij dh vksj cy yxrk gS] vFkkZr~ dqaMyh esa ,d
cy ;qXe dk;Z djrk gS tks dqaMyh rFkk /kqjh dks okekorZ fn’kk
esa ?kw.kZu djkrk gSA dqaMyh ds vk/ks ?kw.kZu ds i’pkr foHkDr
oy; P dk laidZ cqz’k Y rFkk Q dk laidZ czq’k X ls gks tkrk

gSA bl fLFkfr esa dqaMyh esa fo|qr /kkjk foijhr fn’kk dcba ds
vuqfn’k çokfgr gksrh gSA bl fLFkfr esa Hkqtk ab rFkk cd ij
yxus okys cyksa dh fn’kk Hkh iwoZ fLFkfr ds foijhr gks tkrh
gS vFkkZr~ ab Hkqtk ij vc Åij dh vksj rFkk cd  Hkqtk ij uhps
dh vksj cy dk;Z djsxk tks dqaMyh rFkk /kqjh dks iqu% okekorZ
fn’kk esa ?kw.kZu ds fy, cy ;qXe çnku djrk gSA

nwljs 'kCnksa esa çR;sd vk/ks ?kw.kZu ds i’pkr~ dqaMyh esa /kkjk
dh fn’kk mRØfer gksus dk ;g Øe nksgjkrk jgrk gS] ysfdu
gj fLFkfr esa dqaMyh esa mRiUu cy ;qXe dh fn’kk bl çdkj

fp= 5-11

fp= 5-12
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jgrh gS fd daqMyh rFkk /kqjh dk ?kw.kZu fujarj ,d gh fn’kk
¼okekorZ ;k nf{k.kkorZ½ esa gksrk jgsA bl çdkj fo|qr eksVj dh
lgk;rk ls fo|qr ÅtkZ dks ;kaf=d ÅtkZ esa ifjofrZr fd;k
tkrk gSA

pksd dqaMyh
fn"V /kkjk dks fu;af=r djus ds fy, /kkjk fu;a=d dk

mi;ksx fd;k tkrk gSA ysfdu /kkjk fu;a=d dh dqaMyh dk
çfrjks/k (R) gksus ds dkj.k I2R fo|qr ÅtkZ çfr lsd.M Å"ek
ds :i esa {k; gksrh jgrh gSA çR;korhZ /kkjk dks fu;af=r djus
ds fy, ,slh ;qfDr ftlesa fo|qr ÅtkZ dk gzkl ux.; gks] pksd
dqaMyh dgrs gSaA pksd dqaMyh vf/kd LoçssjdRo (L) rFkk vYi
çfrjks/k (R) dh dqaMyh gksrh gS tks rkacs ds eksVs fo|qrjks/kh rkj
ds vusd Qsjksa dks iVfyr ykSg ØksM ij yisV dj cuk;h tkrh
gS] fp= ¼5-13½A

Qsjksa dh la[;k mPp gksus ds dkj.k dqaMyh dk LoçssjdRo
mPp rFkk rkacs ds rkj dk vuqçLFk dkV vf/kd gksus ds dkj.k]
mldk çfrjks/k vYi gksrk gSA pksd dqaMyh esa ØksM dks
vko’;drkuqlkj dqaMyh ds vanj okafNr nwjh rd f[kldk dj

dqaMyh dh çfrck/kk 2 2 2Z = R + ω L  dks fu;af=r fd;k

tkrk gSA D;ksafd çssjdRo L dk eku] dqaMyh ds vanj ØksM dh
fLFkfr ij fuHkZj djrk gSA ØksM dqaMyh ds vanj ftruk vf/kd
nwjh rd çfo"V gksxk] L dk eku Hkh mruk vf/kd gksxkA nwljs
'kCnkas esa pksd dqaMyh esa ØksM dks vkxs ihNs dj çR;korhZ /kkjk
dh çcyrk ¼vk;ke½ dks fu;af=r fd;k tkrk gSA

pksd dqaMyh dk mi;ksx dsoy çR;korhZ /kkjkvkas dks
fu;af=r djus ds fy, fd;k tkrk gSA D;ksafd fn"V /kkjkvksa ds
fy, dk  eku 'kwU; gksrk gSA bl fLFkfr esa fn"V /kkjkvkas ds
fy, pksd dqaMyh dh çfrck/kk (Z) pksd dqaMyh ds çfrjks/k
(R) ds rqY; gksxh tks fd R ds vYi eku gksus ds dkj.k vYi
gksxhA vr% fn"V /kkjkvksa ds fy, pksd dqaMyh dks fu"çHkkoh Hkh
dgk tk ldrk gSA

'kfDrfoghu /kkjk
fo|qr ifjiFk esa ÅtkZ ds O;; dh nj dks 'kfDr dgrs gaSA

bls P ls n’kkZrs gSaA bldk eku ifjiFk esa cgus okyh /kkjk ,oa
oksYVrk ds xq.kuQy ds cjkcj gksrk gS vFkkZr~

P = V × I
'kfDr dk ek=d okWV gksrk gSA çR;korhZ /kkjk ,oa oksYVrk

ds fy, rkR{kf.kd /kkjk o oksYVrk dk eku] tc dsoy 'kq)
çfrjks/k mifLFkr gks&

0I = I  sin ωt ---¼19½

0V = V  sin ωt ---¼20½

ifjiFk esa rkR{kf.kd 'kfDr {k;

0 0P = V  sin ωt × I  sin ωt

  2
0 0= V I sin ωt ---¼21½

vr% ifjiFk esa ,d çR;korhZ pØ ds fy, 'kfDr {k; dk
vkSlr eku

2
0 0 avP = V I (sin ωt)

  0 0V I=
2 D;ksafd 2

av

1(sin ωt) =
2

;k rms rmsP = V × I ---¼22½

;fn ,sls çR;korhZ ifjiFk dh dYiuk dh tk;s ftlesa
'kq) çssjd ;k 'kq) la/kkfj= tqM+k gqvk gks rks bl fLFkfr esa èkkjk
,oa oksYVrk dk eku lehdj.k ¼19½ ,oa lehdj.k ¼20½ ls ugha
fn;k tk ldrkA D;ksafd bl fLFkfr esa nksuksa ds e/; dykarj
mifLFkr jgrk gSA vr% bl fLFkfr esa oksYVrk ,oa /kkjk dk eku
Øe’k%

0V = V  sin ωt ---¼23½

0I = I  sin (ωt – ) ---¼24½

 fdlh {k.k ifjiFk esa vkSlr 'kfDr {k; dk eku

0 0 avP = V I [sin ωt ×sin (ωt - )]

  0 0V I= cos
2



rms rmsP = V × I × cos ---¼25½

tgk¡ cosifjiFk dk 'kfDr xq.kkad dgykrk gSA

fp= 5-13

dqaMyh

ØksMpksd dqaMyh
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;fn ifjiFk esa dsoy 'kq) la/kkfj= ;k 'kq) çssjdRo tqM+k
gqvk gks vkSj çfrjks/k dk eku 'kwU; gks rks ,sls ifjiFk ds fy,
dk eku 900 gksrk gSA vr% lehdj.k ¼25½ ls vkSlr 'kfDr
dk eku 'kwU; çkIr gksxkA bl ifjiFk eas cgus okyh /kkjk dks
dk;Zghu ;k 'kfDrghu /kkjk dgrs gSaA D;ksafd bl /kkjk ds laxr
ifjiFk esa fdlh Hkh çdkj dk 'kfDr {k; ugha gksrk gSA pwafd
okLro esa fdlh Hkh ifjiFk dk çfrjks/k 'kwU; gksuk laHko ugha
gS vFkkZr~ 'kfDr {k; dk 'kwU; gksuk dYiuk ek= gS] vr%
'kfDrfoghu /kkjk ;k dk;Zghu /kkjk ,d ek= dYiuk gSA

/kkjk ,oa foHko ds e/; dyk laca/k
tc ifjiFk esa dsoy 'kq) çfrjks/k gksrk gS rks bl fLFkfr

esa /kkjk ,oa foHko ds rkR{kf.kd eku Øe’k% lehdj.k ¼19½ o
lehdj.k ¼20½ ls fn;s tkrs gSaA ftuls Li"V gS fd /kkjk ,oa
foHko nksuksa leku dyk esa gksrs gaSA ysfdu 'kq) çssjd ;k 'kq)
la/kkfj= dh mifLFkfr esa /kkjk ,oa foHko ds e/; leku dyk
ugha jg ikrh gS] rFkk buesa dykarj mRiUu gks tkrk gSA

1- 'kq) çssjd dh fLFkfr esa /kkjk ,oa foHko ds eè;
dyk laca/k % fp= 5-14 ds vuqlkj ge ,d çR;korhZ oksYVrk
lzksr dks fdlh 'kq) çssjd dqaMyh L ls tksM+rss gSa rks dqaMyh ds
fljksa ij ,d çR;korhZ fojks/kh foHko çssfjr gks tkrk gS ftldk
eku /kkjk ds ifjorZu dh nj ds lekuqikrh gksrk gSA ;fn
dqaMyh dk çfrjks/k ux.; gks rks oksYVrk lzksr ls vkjksfir
foHkokarj lnSo fojks/kh foHkokarj ds cjkcj o foijhr gksrk gS
ftlls fd og ifjiFk esa /kkjk cuk;s j[krk gSA

fp= 5-15 esa ifjiFk esa cgus okyh /kkjk rFkk oksYVrk oØ
dks vkjsf[kr fd;k x;k gSA

oØ ls Li"V gS fd ftl {k.k /kkjk I 'kwU; gksrh gS ¼fcanq A½

ml {k.k /kkjk ds cnyus dh nj 
ΔI( )
Δt

 vf/kdre gksrh gS

¼D;ksafd A fcanq ij oØ dk <ky vf/kdre gS½ bl fLFkfr esa

foHkokarj V dk eku vf/kdre gksrk gS ¼D;ksafd 
ΔIV
Δt

 ½

rFkk ftl {k.k /kkjk vfèkdre gksrh gS ¼fcanq B½] ml {k.k oØ

dk <ky 'kwU; gksus ds dkj.k foHkokarj V dk eku 'kwU; gksrk
gSA nwljs 'kCnksa esa /kkjk ,oa foHkokarj ds e/; dyk 'kwU; uk
gksdj 90° gksrh gSA oØksa ls Li"V gS fd oksYVrk oØ ds f’k[kj]
/kkjk oØ ds f’k[kj ls igys iM+rs gaSA blls irk pyrk gS fd
dsoy 'kq) çssjdRo okys çR;korhZ  ifjiFk esa oksYVrk V /kkjk
I ls dyk esa 90° vkxs jgrh gSA bls fp= 5-16 esa lfn’k&vkjs[k
}kjk Hkh çnf’kZr fd;k x;k gSA

vr% oksYVrk ,oa /kkjk ds rkR{kf.kd eku

0V = V  sin ωt ---¼26½

0I = I  sin (ωt - 90°) ---¼27½

2- 'kq) la/kkfj= dh fLFkfr esa /kkjk ,oa foHko ds
e/; dyk laca/k % fp= 5-17 ds vuqlkj ge ,d çR;korhZ
oksYVrk lzksr dks fdlh 'kq) la/kkfj= ftldh /kkfjrk dk eku

C gS ls tksM+rs gaSA bl fLFkfr esa /kkjk ,oa oksYVrk ds vkjs[k
fp= 5-18 esa çnf’kZr gSA

fp= 5-14

fp= 5-15

fp= 5-16

fp= 5-17�
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oØkas ls Li"V gS fd /kkjk ,oa oksYVrk leku dyk esa ugha
gSA ftl {k.k foHkokarj 'kwU; gksrk gS ml {k.k foHkokarj ds

cnyus dh nj 
ΔV( )
Δt  vf/kdre gksrh gS vr% ifjiFk esa cgus

okyh èkkjk I 
Δq Δ(CV) ΔV{ = = C }
Δt Δt Δt dk eku Hkh

vfèkdre gksrk gSA ftl {k.k foHkokarj dk eku vf/kdre gksrk

gS ml {k.k 
ΔV( )
Δt  dk eku 'kwU; gksus ds dkj.k ifjiFk esa èkkjk

dk eku 'kwU; çkIr gksrk gSA bl çdkj Li"V gS fd 'kq)
laèkkfj= okys ifjiFk esa oksYVrk ,oa /kkjk ds e/; dyk 'kwU;
uk gksdj 90° gksrh gSA oØksa ls Li"V gS fd oksYVrk oØ ds
f’k[kj] /kkjk oØ ds f’k[kj ds ckn esa iM+rs gSaA blls irk
pyrk gS fd oksYVrk] /kkjk ls dyk esa 90° ihNs jgrh gSA bls
fp= 5-19 esa lfn’k vkjs[k }kjk Hkh n’kkZ;k x;k gSA

vr% oksYVrk ,oa /kkjk ds rkR{kf.kd eku

0V = V  sin (ωt – 90°) ---¼28½

0I = I  sin ωt ---¼29½

la/kkfj= dk vkos’ku ,oa fujkos’ku
la/kkfj= esa vkos’ku ,oa fujkos’ku dh çfØ;k dks le>us

ds fy, ge ,d lekarj IysV la/kkfj= ftldh /kkfjrk C gS dks
Js.kh Øe esa ,d çfrjks/k R rFkk fLFkj fo|qr okgd cy E
okyh cSVjh ls fp= 5-20 ds vuqlkj tksM+rs gSaA

1- la/kkfj= dk vkos’ku % loZizFke ekuk fd la/kkfj=
ij vkos’k dh ek=k 'kwU; gSA vc ge dqath a-s dks can rFkk a-
b dks [kqyk j[krs gSaA bl fLFkfr esa la/kkfj= esa /kkjk çokfgr
gksus yxrh gS rFkk bldk vkos’ku çkjaHk gksus yxrk gSA
vkos’ku dh fLFkfr esa la/kkfj= dh IysVkas ij fojks/kh fo|qr
okgd cy mRiUu gksus yxrk gSA tc fojks/kh fo|qr okgd cy
dk eku] vkjksfir fo|qr okgd cy E ds cjkcj gks tkrk gS
rks bl fLFkfr esa ifjiFk ls cgus okyh /kkjk dk eku 'kwU; gks
tkrk gS rFkk la/kkfj= iw.kZ :i ls vkosf’kr gks tkrk gSA

;fn vkos’ku ds le; fdlh {k.k t ij la/kkfj= ij vkos’k
dk eku Q o /kkjk dk eku I gks rks&

QE – = IR
C

;k
Q dQE – = R
C dt

ftlls fdlh {k.k la/kkfj= ij vkos’k dk eku

t-
RC

0Q = Q (1– e ) ---¼30½

tgk¡ Q0 la/kkfj= ij iw.kZ vkos’ku dh fLFkfr esa vkos’k dk
vf/kdre eku gSA

lehdj.k ¼30½ ls Li"V gS fd la/kkfj= ds vkos’ku ds
le; vkos’k pj?kkrkadh :i ls c<+rk gSA

2- la/kkfj= dk fujkos’ku % la/kkfj= ds iw.kZ vkos’ku
ds i’pkr~ dqath a-s dks [kqyk j[k rFkk b-s dks can djus ij
la/kkfj= dk çfrjks/k R ds }kjk fujkos’ku gksuk çkjaHk gks tkrk
gSA bl fLFkfr esa çkjaHk esa fujkos’ku /kkjk dk eku vf/kdre
gksrk gS] ysfdu tSls&tSls la/kkfj= dh IysVkas ds e/; foHkokarj

fp= 5-18

fp= 5-19

fp= 5-20



[ 43 ]

de gksrk tkrk gS] fujkos’ku /kkjk {kh.k gksrh tkrh gS rFkk iw.kZ
fujkos’ku dh fLFkfr esa bldk eku Hkh 'kwU; gks tkrk gSA

fujkos’ku dh fLFkfr esa fdlh {k.k la/kkfj= ij vkos’k dk
eku Q rFkk /kkjk dk eku I gks rks&

0

Q = RI
C

;k
t–

RC
0Q = Q e ---¼31½

lehdj.k ¼31½ ls Li"V gS dh la/kkfj= ds fujkos’ku ds
le; vkos’k pj?kkarkdh :i ls ?kVrk gSA fp= 5-21 esa la/kkfj=
ds vkos’ku ,oa fujkos’ku ds le; vkos’k dk le; ds lkFk
ifjorZu oØ n’kkZ;k x;k gSA

çfrck/kk ,oa çfrjks/k dh vo/kkj.kk
fdlh çR;korhZ /kkjk ifjiFk] ftlesa çfrjks/k R çssjd

dqaMyh L rFkk la/kkfj= C la;ksftr gks rks bl la;kstu }kjk
mRiUu usV çfrjks/k] çfrck/kk dgykrk gSA bls Z ls fu:fir
djrs gSaA

Z = R + jX = R + j (XL – Xc)
çfrck/kk ,d lfEeJ HkkSfrd jkf’k gksrk gS ftldk

okLrfod Hkkx çfrjks/k rFkk dkYifud Hkkx çfr?kkr dgykrk
gSA çfr?kkr] çssjd ,oa la/kkfj= ds dkj.k mRiUu çfrck/kk ds
eku dks O;Dr djrs gaSA çsjd dqaMyh ds dkj.k mRiUu çfr?kkr]
çssj.kh; çfr?kkr dgykrh gSA

XL = L
rFkk la/kkfj= ds dkj.k mRiUu çfr?kkr] /kkfjrh; çfr?kkr

dgykrh gSA

C

1X =
ωC

nwljs 'kCnkas esa çfrck/kk dk og ?kVd ftlesa /kkjk o
oksYVrk ,d dyk esa ugha gksrs gSa çfr?kkr dgykrk gSA

egRoiw.kZ fcUnq
1- dqaMyh ,oa pqEcd ds e/; lkis{k xfr gksus ij dqaMyh esa

/kkjk çokfgr gksrh gS vFkkZr~ dqaMyh ds fljksa ij fo|qr
okgd cy mRiUu gksrk gS] ftls çssfjr fo|qr okgd cy
dgrs gSaA bl çssfjr fo|qr okgd cy ds dkj.k dqaMyh esa
çokfgr /kkjk çssfjr /kkjk dgykrh gSA dqaMyh ds fljkas ij
mRiUu çsfjr fo|qr okgd cy dk eku dqaMyh ds çfrjksèk
ij fuHkZj ugha djrk gSA çssfjr fo|qr okgd cy mRiUu
gksus dh ;g ?kVuk fo|qr pqEcdh; çssj.k dgykrh gSA

2- QSjkMs ds fo|qr pqEcdh; çssj.k ds fu;e ds vuqlkj
ifjiFk esa çsfjr fo|qr okgd cy ¼ ½ dk eku ifjiFk

ls lEc) pqEcdh; ¶yDl esa ifjorZu dh nj 
Δ
Δt

 ds

lekuqikrh gksrk gSA

3- ysat ds fu;e ds vuqlkj fo|qr pqEcdh; çssj.k }kjk
fdlh can ifjiFk esa çssfjr fo|qr okgd cy vkSj çssfjr
èkkjk dh fn’kk bl çdkj gksrh gS fd og mu dkj.kksa dk
fojks/k djrh gS] ftuds dkj.k og mRiUu gksrh gSA

4- fdlh dqaMyh esa /kkjk ds eku esa ifjorZu ds dkj.k dqaMyh
ds fljksa ij mRiUu çssfjr okgd cy dh ifj?kVuk dks
Loçssj.k dgrs gSaA

5- ,d dqaMyh esa ifjorhZ /kkjk çokfgr fd;s tkus ij mlds
ikl j[kh vU; dqaMyh ds fljkas ij çssfjr fo|qr okgd cy
mRiUu gksus dh ?kVuk vU;ksU; çssj.k dgykrh gSA

6- le:i pqEcdh; {ks= esa ?kw.kZu djrh dqaMyh ls ikfjr
pqEcdh; ¶yDl ,oa daqMyh ds fljkas ij mRiUu fo|qr
okgd cy le; ds lkFk vkorhZ :i ls ifjofrZr gksrs gSa
rFkk ftl le; dqaMyh ls ikfjr ¶yDl dk eku vfèkdre
gksrk gS rks dqaMyh ds fljksa ij çssfjr fo|qr okgd cy dk
eku U;wure gksrk gS rFkk tc ¶yDl dk eku U;wure
gksrk gS rc fo|qr okgd cy dk eku vf/kdre gksrk gSA

7- çR;korhZ oksYVrk ds eku dks vf/kd ;k de djus ds fy,
ge VªkalQkWeZj dk mi;ksx djrs gSaA VªkalQkWeZj vU;ksU;
çssj.k ds fl)kar ij dk;Z djrk gS blfy, ;g fn"V
èkkjkvksa ¼fu;r /kkjk½ ds fy, mi;qDr ugha gSA

fp= 5-21
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8- VªkalQkWeZj dh çkFkfed dqaMyh esa çR;korhZ /kkjkvksa ds
dkj.k ¶yDl esa ifjorZu gksrk gS rks ØksM esa Hkh fo|qr
okgd cy çssfjr gks tkrk gS ftlds dkj.k ØksM esa Hkaoj
/kkjk,¡ çokfgr gksrh gaS] ftlds dkj.k ØksM esa m"ek ds
:i esa 'kfDr dk {k; gksrk gSA bls Hkaoj /kkjk gkfu dgrs gSaA

9- fo|qr 'kfDr dk tfu= LFky ls mi;ksx LFky rd
lapj.k dks 'kfDr dk nwjLFk lapj.k dgrs gSaA

10- çR;korhZ /kkjk tfu= fo|qr pqEcdh; çssj.k ds fl)kar ij
dk;Z djus okyh ;qfDr gS tks ;kaf=d ÅtkZ dks fo|qr
ÅtkZ esa ifjofrZr djrh gSA

11- pqEcdh; {ks= ij /kkjkokgh pkyd ¼dqaMyh½ ij cy;qXe
ds dkj.k mRiUu pkyd ¼dqaMyh½ dh ?kw.kZu xfr ds
fl)kar ij dk;Z djus okyh og ;qfDr tks fo|qr ÅtkZ dks
;kaf=d ÅtkZ es a ifjofrZr djrh gS] fo|qr eksVj
dgykrh gSA

12- çR;korhZ /kkjk dks fu;af=r djus ds fy, ,slh ;qfDr
ftlesa fo|qr ÅtkZ dk gzkl ux.; gks] pksd dqaMyh dgrs
gSaA pksd dqaMyh vf/kd LoçssjdRo (L) rFkk vYi çfrjksèk
(R) dh dqaMyh gksrh gS tks rkacs ds eksVs fo|qrjks/kh rkj
ds vusd Qsjksa dks iVfyr ykSg ØksM ij yisV dj cuk;h
tkrh gSA

13- 'kq) çssjdRo okys çR;korhZ  ifjiFk esa oksYVrk V /kkjk I
ls dyk esa 90° vkxs jgrh gS tcfd 'kq) la/kkfj= okys
ifjiFk esa oksYVrk V /kkjk I ls dyk esa 90° ihNs jgrh gSA

14- vkos’ku ds le; fdlh {k.k la/kkfj= ij vkos’k dk eku
t–

RC
0Q = Q (1- e ) gksrk gSA

15- fujkos’ku ds le; fdlh {k.k la/kkfj= ij vkos’k dk eku
t– 

RC
0Q = Q e  gksrk gSA

16- fdlh çR;korhZ /kkjk ifjiFk] ftlesa çfrjks/k R çssjd
dqaMyh L rFkk la/kkfj= C la;ksftr gks rks bl la;kstu
}kjk mRiUu usV çfrjks/k] çfrck/kk dgykrk gSA çsjd
dqaMyh ds dkj.k mRiUu çfr?kkr] çsj.kh; çfr?kkr dgykrh
gS rFkk la/kkfj= ds dkj.k mRiUu çfr?kkr] /kkfjrh;
çfr?kkr dgykrh gSA

vH;klkFkZ ç'u

oLrqfu"B ç'u
1- Hkkjr esa çR;korhZ /kkjk dh vkof̀r gksrh gS&

¼v½ 50 gVZt ¼c½ 150 gVZt

¼l½ 220 gVZt ¼n½ 100 gVZt

2- Loçsj.k ij ØksM dk D;k çHkko iM+rk gS&

¼v½ c<+ tkrk gS ¼c½ ?kV tkrk gS

¼l½ vifjofrZr jgrk gS ¼n½ mi;qDZr esa ls dksbZ ugha

3- pqEcdh; ¶yDl dk eku fdu ?kVdks ij fuHkZj djrk gS &

¼v½ pqEcdh; çssj.k

¼c½ dqaMyh dk {ks=Qy

¼l½ pqEcdh; çssj.k rFkk dqaMyh ds {ks=Qy ds e/; dks.k
¼n½ mi;qDZr lHkh

4- ys at dk fu;e fdl HkkSfrd jkf’k ds laj{k.k ij vk/kkfjr gS\

¼v½ ÅtkZ ¼c½ laosx

¼l½ vkos’k ¼n½ dks.kh; laosx

5- fo|qr eksVj dk dk;Z gS&

¼v½ fo|qr ÅtkZ dk ;kaf=d ÅtkZ esa ifjorZu

¼c½ fo|qr ÅtkZ dk m"eh; ÅtkZ esa ifjorZu

¼l½ ;kaf=d ÅtkZ dk fo|qr ÅtkZ esa ifjorZu

¼n½ m"eh; ÅtkZ dk fo|qr ÅtkZ esa ifjorZu

y?kqÙkjkRed iz’u
1- Loçssj.k xq.kakd dh ifjHkk"kk nhft,A

2- fo|qr pqEcdh; çssj.k ds QSjkMs ds fu;e fyf[k,A

3- ,d pØ ds fy, çR;korhZ /kkjk dk vkSlr eku fdruk
gksrk gS\

4- VªkalQkeZj fn"V ifjiFk esa dke D;ksa ugha djrk gS\

5- çR;korhZ /kkjk dk f’k[kj eku fdruk gksrk gS\

6- fo|qr pqEcdh; çssj.k ls vki D;k le>rs gSa\

7- çR;korhZ /kkjk esa rkR{kf.kd eku ls vki D;k le>rs gSa\

8- 'kfDr ds nwjLFk fopj.k ls vkidk D;k vfHkçk; gS\

9- VªkalQkeZj dh ØksM iVfyr D;ksa gksrh gS\

10- VªkalQkeZj dh n{krk ls D;k vfHkçk; gS\

fucU/kkRed iz’u
1- vkjLVsM ds çk;ksfxd ifj.kkeksa dh foospuk djrs gq,]

QSjkMs esa fu;eksa dk çfriknu dhft,A

2- vU;ksU; çssj.k D;k gS\ nks dqaMfy;ksa ds e/; vU;ksU; çssj.k
xq.kkad dks Kkr dhft,A

3- pqEcdh; {ks= esa dqaMyh ds ?kw.kZu ls mRiUu çssfjr fo-ok-
cy dks le>krs gq, fl) dhft, fd çssfjr fo-ok-cy dk
eku le; ij fuHkZj djrk gSA



[ 45 ]

4- çR;korhZ /kkjk ds rkR{kf.kd] vkSlr ,oa oxZ ek/; ewy
eku ls vki D;k le>rs gS\

5- VªkalQkWeZj dh dk;Zç.kkyh ,oa blds mi;ksx dks le>kb;sA

6- fo|qr eksVj dh dk;Zç.kkyh ,oa blds mi;ksx dks fyf[k,A

7- VªkalQkeZj esa mRiUu fo|qr ÅtkZ gkfu;ksa dh foospuk
dhft,A

8- pksd dqaMyh D;k gksrh gS\ bldk mi;ksx dgk¡ fd;k
tkrk gS\ 'kfDrfoghu /kkjk ls vki D;k le>rs gSa\

9- /kkjk ,oa foHko ds e/; dyk laca/k dh foospuk dhft,&

(i) 'kq) çssjdRo dh fLFkfr eas

(ii) 'kq) la/kkfj= dh fLFkfr esa

10- la/kkfj= ds vkos’ku ,oa fujkos’ku ij çdk’k Mkfy,A

mÙkjekyk % 1 ¼v½ 2 ¼v½ 3 ¼n½ 4 ¼v½ 5 ¼v½
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v/;k; & 6

ijek.kq fl)kar
(Atomic Thoery)

ijek.kq fl)kar dk mn~Hko
lu~ 1800 ls iwoZ æO; (matter) ds lanHkZ esa nk’kZfudkssa

(philosphars) dk ;g er Fkk fd çR;sd inkFkZ] NksVs&NksVs
d.kksa ls feydj cuk gSA ftudh ewy lajpuk dks le>kus ds
fy, ml le; rd muds ikl dksbZ çk;ksfxd çek.k ugha FkkA
loZçFke 1803 esa MkYVu us ijek.kq fl)kar (Atomic theory)
ds fy, ,d ekWMy çLrqr fd;kA ftlds vuqlkj &

(i) çR;sd inkFkZ NksVs&NksVs d.kksa ls feydj cuk gksrk gSa]
ftls ijek.kq (atom) dgrs gaSA

(ii) ijek.kq vfoHkkT; gksrk gS] vFkkZr~ bldk HkkSfrd vFkok
jklk;fud fof/k ls foHkktu fd;k tkuk laHko ugha gSA

(iii) ,d gh rRo (element) ds leLr ijek.kq leku gksrs gSa]
tcfd fHkUu&fHkUu rRoksa ds ijek.kqvksa ds xq.k (property)
fHkUu&fHkUu gksrs gSaA

(iv) ijek.kq LFkk;h rFkk fo|qr mnklhu gksrs gSaA

MkYVu ds i’pkr~ 1815 esa çkmV us ijek.kq fl)kar ds
fy, viuk ekWMy çLrqr fd;k] ftlesa çkmV us ;g ifjdYiuk
dh fd lHkh rRo gkbMªkstu ijek.kq ls cus gksrs gSaA çkmV dk
;g ekWMy vusd ijek.kqvksa ds ijek.kq Hkkj (atomic weight)
dh iqf"V djus esa foQy jgkA

dkykarj esa ts- ts- VkWelu }kjk bysDVªkWu rFkk csdqjsy
}kjk jsfM;ks&,fDVork dh [kkst ls irk pyk fd çR;sd rRo
esa _.k&vkosf’kr d.k ¼bysDVªkWu½ Hkh gksrs gSaA pw¡fd ijek.kq
fo|qr mnklhu gksrk gS] bldk vfHkizk; ;g gqvk fd ijek.kq
esa _.k vkosf’kr d.kksa ¼bysDVªkWu½ ds cjkcj gh /kukos’k ekStwn
gksuk pkfg;s] ftlls fd ijek.kq dk usV ¼dqy½ vkos’k 'kwU; jgsA

ijek.kq ds vanj bu vkosf’kr d.kksa ds forj.k ds laca/k esa
ml le; rd dksbZ Kku ugha FkkA 1897 esa lcls igys VkWelu
us ijek.kq dk ekWMy fn;k ftlesa vkosf’kr d.kkas ds forj.k ds

bdkbZ & IV

ckjs esa crk;k x;kA bl ekWMy esa VkWelu us crk;k fd ijek.kq
10&10 ehVj f=T;k dk ,d fo|qr /kukosf’kr Bksl xksyk gS]
ftlesa /kukos’k lekaxh :i ls forfjr jgrk gSA ijek.kq dks
fo|qr mnklhu cuk;s j[kus ds fy;s i;kZIr la[;k esa bysDVªkWu
bl xksys esa txg&txg /kals jgrs gSA fp= 6-1 esa VkWelu
ekWMy dk çfr:i n’kkZ;k x;k gSA bl ekWMy }kjk rkik;fud
mRltZu] çdk’k fo|qr çHkko tSlh HkkSfrd ?kVukvksa dks vklkuh
ls le>k;k tk ldk ysfdu ijek.kqvksa ds LisDVªe] &d.kksa ds
çdh.kZu ç;ksx ds ifj.kkeksa dh iqf"V bl ekWMy ds }kjk ugha
le>k;h tk ldhA

1911 esa jnjQksMZ us vius &çdh.kZu ç;ksx }kjk ;g
fu"d"kZ fudkyk fd ijek.kq dk vf/kdka’k Hkkx vanj ls [kks[kyk
gksrk gS rFkk ijek.kq dk /kukos’k ,d vR;ar NksVs LFkku esa]
ijek.kq ds dsUæ ij gh dsfUær gksrk gS ftls ukfHkd dgrs gSaA
ukfHkd dh f=T;k 10&15 ehVj dksfV dh gksrh gS] tks fd ijek.kq

fp= 6-1 % VkWelu ekWMy dk çfr:i
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ds vkdkj ¼10&10 ehVj½ ds nl gtkjosa Hkkx ds cjkcj gksrh gSA
ijek.kq dks fo|qr mnklhu cuk;s j[kus ds fy, mifLFkr
/kukos’k ¼çksVkWu½ dh la[;k ds cjkcj bysDVªkWu] ukfHkd ds pkjksa
vksj can d{kkvksa esa ifjØek djrs jgrs gSA jnjQksMZ ds bl
ekWMy }kjk fofHkUu HkkSfrdh; ?kVukvksa ds çk;ksfxd ifj.kkeksa
dh iqf"V dh x;h ysfdu bl ekWMy }kjk ijek.kqvksa ds LFkkf;Ro
dks le>k;k ugha tk ldk vkSj u gh ijek.kqvksa ds jsf[ky
LisDVªe dh O;k[;k dh tk ldhA jnjQksMZ ds ijek.kq ekWMy
dks fp= 6-2 esa n’kkZ;k x;k gSA

cksj dk ijek.kq fl)kar
lu~ 1913 esa çks- uhy cksj us jnjQksMZ ds ijek.kq ekWMy

esa mifLFkr nks"kksa dk v/;;u dj] jnjQksMZ ekWMy dh dfe;ksa
dks nwj fd;kA blds fy;s cksj us Dok.Ve HkkSfrdh ds eSDl
Iykad ds fl)kar dks jnjQksMZ EkkWMy esa ç;qDr dj fuEu rhu
ifjdYiuk,¡ (postulates) nh &
1- bysDVªkWu ukfHkd ds pkjkas vksj dsoy mUgha LFkk;h ,oa

oÙ̀kkdkj d{kkvksa esa ifjØek djrk gS ftlesa mldk

dks.kh; laosx 
h

2π  dk iw.kZ xq.kt gksA bls cksj dk DokaVe

çfrca/k Hkh dgrs gSaA vFkkZr

nhmvr=
2

tgk¡ m- bysDVªkWu dk æO;eku] v- bysDVªkWu dk osx] r-
ifjØe.k d{kk dh f=T;k] n- 1, 2, 3, ...../ku iw.kkZad gSA

2- bysDVªkWu dks ukfHkd ds pkjksa vksj òÙkkdkj d{kk esa ifjØek
djus ds fy, vko’;d vfHkdsUæh; cy] ukfHkd o bysDVªkWu
ds e/; yxus okys vkd"kZ.k cy ls çkIr gksrk gSA

2 2

2

mv KZe
=

r r

tgk¡ K=
0

1
4π

 , Z- ijek.kq Øekad rFkk e- bysDVªkWu

vkos’k gSA

3- LFkk;h d{kkvksa esa ifjØek djrs le; bysDVªkWu dh ÅtkZ
dk {k; ugha gksrk gSA bysDVªkWu ÅtkZ dk vo’kks"k.k ;k
mRltZu rc gh djrk gS tc og ,d d{kk ls nwljh d{kk
esa laØe.k djasA

tc bysDVªkWu fuEu d{kk ls mPp d{kk esa laØe.k djrk
gSa rks bysDVªkWu }kjk QksVksu ds :i esa ÅtkZ vo’kksf"kr
gksrh gS rFkk mPp d{kk ls fuEu d{kk esa laØe.k ds le;
bysDVªkWu }kjk QksVksu ds :i esa ÅtkZ mRlftZr gksrh gSA
bls fp= 6-3 esa n’kkZ;k x;k gSA

cksj ds ijek.kq fl)kar ls gkbMªkstu
ijek.kq dh f=T;k ,oa bysDVªkWu dh ÅtkZ

gkbMªkstu ijek.kq dk ijek.kq Øekad Z = 1 gksrk gSA
vr% cksj ds ijek.kq fl)kar dh çFke ,oa f}rh; ifjdYiuk ls&

nhmvr =
2π

                            ...(1)

rFkk  
2 2

2

mv Ke
=

r r
                              ...(2)

fp= 6-2 % jnjQksMZ dk ijek.kq ekWMy

fp= 6-3
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¿pw¡fd gkbMªkstu ijek.kq ds fy, Z=1À
;k mv2r = Ke2

;k
2Ke2v =

mr
                    ...(3)

lehdj.k ¼1½ dk oxZ djus ij

2 2
2 2 2

2
n hm v r =
4

;k
2 2

2
2 2 2

n hv =
4 m r

...(4)

lehdj.k ¼3½ o ¼4½ dh rqyuk djus ij

   
2 2 2

2 2 2
Ke n h=
mr 4 m r

;k  
2 2

2 2
n hr=

4 mKe
...(5)

lehdj.k ¼5½ gkbMªkstu ijek.kq dh d{kk dh f=T;k ds
eku dks O;Dr djrh gSA iqu% lehdj.k ¼5½ ls

2r  n

¼tgka n, gkbMªkstu ijek.kq dh d{k la[;k dks O;Dr
djrk gSA½

;k r1 : r2 : r3 : : 1 : 4 : 9

lehdj.k ¼5½ esa izFke d{kk fd f=T;k Kkr djus ds fy;s

n = 1,  m = 9.1 × 10-31 kg,  e = 1.6 × 10-19C,

j[k gy djus ij

r1 = 5.3 × 10-11 m

iqu% leh- ¼2½ esa leh- ¼1½ dk Hkkx nsus ij &

22πKe
v=

nh
...(6)

62.2 10
= m / sec.

n


;k
1

v
n



rFkk  v1 = 2.2 × 10–6 m/sec.

;k
6

8
1v 2.2 10 1

= =
c 1373 10





lehdj.k ¼6½ LFkk;h d{kk esa bysDVªkWu ds osx dks O;Dr
djrh gSA

LFkk;h d{kk esa bysDVªkWu dh ÅtkZ dh x.kuk fuEu
izdkj dh tkrh gS &

fdlh Hkh LFkk;h d{kk esa bysDVªkWu dh dqy ÅtkZ E,
mldh xfrt ÅtkZ K.E. ,oa fLFkfrt ÅtkZ U ds rqY;
gksrh gSA

 bysDVªkWu dh xfrt ÅtkZ K.E. = ½ mv2

;k 
2Ke

K.E.=
r

                            ...(7)

¼f}rh; ifjdYiuk 
2 2

2
mv KZe

=
r r

ls½

rFkk ukfHkd ls r nwjh ij bysDVªkWu dh fLFkfrt ÅtkZ

2-Ke
U=

r
...(8)

¼_.kkRed fpUg] bysDVªkWu o ukfHkd ds e/; vkd"kZ.k dks
O;Dr djrk gSA½

vr% bysDVªkWu dh dqy ÅtkZ

E = K.E. + U

2 2Ke Ke
=  - 

r r
1
2

21 K eE =
2 r

lehdj.k ¼5½ ls r dk eku j[kus ij

4

n 2 2 2
0

-me
E =

8 h n
...(9)

;k n 2

-13.6
E =

n

tgk¡ En, nosa d{k esa gkbMªkstu ijek.kq ds fy, bysDVªkWu
dh dqy ÅtkZ ds eku dks O;Dr djrk gSA bysDVªkWu dh dqy
ÅtkZ dk _.kkRed eku] bysDVªkWu o ukfHkd ds e/; vkd"kZZ.k
cy dks n’kkZrk gSA

lehdj.k ¼9½ ls n1 o n2 
ÅtkZ Lrjksa dh ÅtkZvksa dk eku

Øe’k% En1 
o En2

 gks rks &



[ 49 ]

4

1 2 2 2
0 1

-me
En =

8 h n
 ,oa

4

2 2 2 2
0 2

-me
En =

8 h n

pw¡fd bysDVªkWu ds fy, 
4

2 2
0

me
8 h

 dk eku 13-6 gksrk gS

ftls fjMcxZ (RH) dgrs gSA vr% n2osa Lrj ¼mPp Lrj½ ls n1osa
Lrj ¼fuEu Lrj½ esa bysDVªkWu ds laØe.k ls mRlftZr ÅtkZ dk
eku&

H
1 1En - En = -R -2 1 2 2n n2 1

 
 
 
 

;k H
1 1En - En = R -2 1 2 2n n1 2

 
 
 
 

...(10)

ysfdu eSDl Iykad ds dok.Ve fl)kar ds vuqlkj] mRlftZr
ÅtkZ] QksVksu ds :i esa gksrh gS] vFkkZr

En2 - En1 = h ...(11)

tgk¡  mRlftZr QksVksu dh vkof̀r gSA vr% lehdj.k
¼10½ o ¼11½ ls &

1 1h = R -H 2 2n n1 2

 
 
 
 

;k
R 1 1H

2 2h n n1 2

 
   
 
 

...(12)

;fn   vkof̀r ds laxr QksVksu dh rjax nS/;Z dk eku 
gks rks

H
2 2
1 2

Rc 1 1
h n n

 
      

;k H
2 2
1 2

R1 1 1
hc n n

 
    

...(13)

1

dks rjax la[;k dgrs gSaA HR

hc dk eku 1.097 × 107

çfr ehVj gksrk gSA bls R ls O;Dr djrs gS] ;g fjMcxZ
fu;rkad gSA

vr% lehdj.k ¼13½ ls

2 2
1 2

1 1 1R
n n
 

    
...(14)

gkbMªkstu ijek.kq dk o.kZØe ,oa Dok.Ve
la[;k,¡

cksj ds ijek.kq fl)kar dh lcls cM+h lQyrk gkbMªkstu
ds jsf[ky o.kZØe ¼LisDVªe½ dk Li"Vhdj.k FkkA gkbMªkstu ds
LisDVªe dk loZçFke ckWej us fo’ys"k.k fd;k FkkA bl LisDVªe

esa çkIr js[kkvksa dks Øe’k% α β, γH ,H H dgrs gSaA ;s ckWej Js.kh

dh js[kk,¡ dgykrh gSA ckWej Js.kh dh dbZ LisDVªeh js[kk,¡]
LisDVªe ds n’̀; Hkkx esa gksrh gSA gkbMªkstu ds LisDVªe esa ckWej
Js.kh ds vfrfjDr vU; Jsf.k;ka Hkh ik;h tkrh gS tks fd
LisDVªe ds vn’̀; Hkkx esa ik;h tkrh gSA ftuesa ykbeu Js.kh]
LisDVªe ds ijkcSaxuh Hkkx esaa rFkk ik’pu] czSdsV o Qq.M Js.kh]
LisDVªe ds vojDr Hkkx esa ik;h tkrh gSA bu lHkh Jsf.k;ksa dh
rjax nS/;Z lehdj.k ¼14½ ds }kjk nh tkrh gSA

(i) ykbeu Js.kh% ykbeu Js.kh ds fy, n1 = 1
  n2 = 2,3,4, ....

1 1 1
R 2 21 n2

 


 
 
  

(ii) ckWej Js.kh% ckWej Js.kh ds fy, n1 = 2
     n2 = 3,4,5, ....

2 2
2

1 1 1R
2 n
 

    

(iii) ik'pu Js.kh% ik'pu Js.kh ds fy, n1 = 3
     n2 = 4,5,6, ....

    2 2
2

1 1 1R
3 n
 

    

(iv) czSdsV Js.kh% czSdsV Js.kh ds fy, n1 = 4
     n2 = 5,6,7, ....

    2 2
2

1 1 1R
4 n
 

    

(v) Qq.M Js.kh% Qq.M Js.kh ds fy, n1 = 5
     n2 = 6,7,8, ....



[ 50 ]

    2 2
2

1 1 1R
5 n
 

    

gkbMªkstu ijek.kq ds fofHkUu ÅtkZ Lrjksa ls lacaf/kr
Jsf.k;ksa dks fp= 6-4 esa n’kkZ;k x;k gSA

LisDVªeh Jsf.k;ksa dk Øe c<+us ij rjax nS/;Z dk eku
c<+rk gS vFkkZr~


Qq.M

  >  
czSdsV

  > 
ik'pu

  >  
ckej

  > 
ykbeu

Dok.Ve la[;k,a % fdlh ijek.kq esa bysDVªkWu dh fLFkfr
¼d{kd½] ÅtkZ] dks.kh; laosx] pØ.k o pqEcdh; {ks= dh
mifLFkfr esa bysDVªkWu ds vfHkfoU;kl dks iw.kZr;k O;Dr djus
ds fy, vko’;d HkkSfrd la[;kvksa dks Dok.Ve la[;k,¡ dgrs
gSaA

Dok.Ve la[;k,a fuEu pkj gksrh gS &

(i) eq[; Dok.Ve la[;k % bls n ls O;Dr djrs gSa rFkk
bldk eku 1 ls  rd dqN Hkh iw.kkZad gks ldrk gSA ;g
bysDVªkWu ls ukfHkd ds e/; dh nwjh] d{kd ds vkdkj o
bysDVªkWu ds ÅtkZ Lrj dks çnf’kZr djrh gSA

(ii) d{kh; dks.kh; laosx Dok.Ve la[;k % bls   ls
O;Dr djrs gS rFkk bldk eku 0 ls (n-1) rd gksrk gS]
vFkkZr~ blds dqy ekuksa dh la[;k n ds eku ds cjkcj
gksrh gSA ;g Dok.Ve la[;k bysDVªkWu ds d{kh; dks.kh;
laosx ds lkFk&lkFk mid{kdksa dks Hkh O;Dr djrh gSA

(iii) pqEcdh; Dok.Ve la[;k % bls m ls O;Dr djrs gS]
rFkk blds eku –   ls +   rd gks ldrs gSA blds
vfèkdre ekuks dh dqy la[;k (2  + 1) gksrh gSaA ;g

Dok.Ve la[;k pqEcdh; {ks= dh mifLFkfr esa bysDVªkWu
dh d{kkvksa ds vfHkfoU;kl dks O;Dr djrh gSA

(iv) pØ.k Dok.Ve la[;k % bls s ls O;Dr djrs gS rFkk
blds dsoy nks gh eku laHko gSA ;g bysDVªkWu ds vius
v{k ij pØ.k fd fn’kk dks O;Dr djrh gSA blds eku
+½ ;k –½ gksrs gSA

Dok.Ve la[;k ds vk/kkj ij mid{kdksa dk oxhZdj.k
lkj.kh ¼6-1½ esa n’kkZ;k x;k gSA

ikWyh viotZu fl)kar
ikWyh ds viotZu fl)kar ds vuqlkj fdlh ijek.kq esa

mifLFkr fdUgh nks bysDVªkWuksa ds fy, pkjksa dok.Ve la[;kvksa
dk eku leku ugha gks ldrk gSA

bl fl)kar ds vk/kkj ij nks bysDVªkWuksa dh vf/kdre rhu
Dok.Ve la[;k,a gh leku gks ldrh gS vFkkZr~ ,d d{kd esa
mifLFkr bysDVªkWuksa dh vf/kdre la[;k dsoy nks gh gks ldrh
gSA gkbMªkstu esa ,d bysDVªkWu gksus ds dkj.k ;g fl)kar bl
ij ykxw ugha gksrk gSA bl fl)kar dh lgk;rk ls ijek.kqvksa
ds bysDVªkWfud foU;kl dh O;k[;k dh tkrh gSA

ijek.kqvksa ds bysDVªkWfud foU;kl
ijek.kqvks dh fofHkUu d{kkvksa esa bysDVªkWuksa ds forj.k

¼bysDVªkWfud foU;kl½ ds fu;e fuEu gS &
(i) (n +  ) fu;e % bl fu;e ds vuqlkj bysDVªkWu loZçFke

ml d{kd ;k mid{kd esa ços’k djsxk ftlds fy,
(n+  ) dk eku U;wure gksA ;fn fdUgh nks mid{kdksa ds

d{kh; dks.kh; laosx mid{kd
Dok.Ve la[;k

 = 0 s (Sharp)
 = 1 p (Principal)
 = 2 d (Diffuse)
 = 3 f (Fundamental)

n  mid{kd
0 1 2 3 4

K 1 1s
L 2 2s 2p
M 3 3s 3p 3d
N 4 4s 4p 4d 4f
O 5 5s 5p 5d 5f 5g

lkj.kh 6-1 % mid{kdksa dk oxhZdj.k

fp= 6-4 % gkbMªkstu dk o.kZØe
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fy, (n+  ) dk eku leku gks ¼tSls 3d ,oa 4p½ rks bl
fLFkfr esa bysDVªkWu ml mid{kd esa ços’k djsxk ftlds
fy, n dk eku U;wure gks ¼tSls 3d ,oa 4p esa ls igys
bysDVªkWu 3d esa ços’k djsxkA½

(ii) gq.M dk fu;e % bl fu;e ds vuqlkj leku d{kk ds
d{kd rc rd ;qfXer ugha gksrs gSa] tc rd fd çR;sd
d{kd essa ,d&,d bysDVªkWu u pyk tk,A leLr v;qfXer
bysDVªkWukas dk pØ.k leku gksrk gSA v/kZiwfjr rFkk iw.kZiwfjr
d{kd vius fudVorhZ d{kdkas dh rqyuk esa vf/kd LFkk;h
gksrs gSA

(iii) vkWQcks fl)kar % bl fl)kar ds vuqlkj bysDVªkWu
d{kdksa esa c<+rh gqbZ ÅtkZ ds Øe esa ços’k djrs gSa
(s<p<d<f) vFkkZr~ bysDVªkWu igys lcls de ÅtkZ okys
d{kd esa tkrk gSA

bysDVªkWu ds fofHkUu d{kdksa esa tkus ds Øe dks fuEu fp=
6-5 ds }kjk le>k;k tk ldrk gS &

bl vk/kkj ij ijek.kq esa bysDVªkWfud foU;kl dk Øe
fuEu çdkj gksxk&1s, 2s 2p, 3s, 3p, 4s, 3d, 4p, 5s, ...........

dqN ijek.kqvksa ds bysDVªkWfud foU;klksa dks lkj.kh 6-2 esa
çnf’kZr fd;k x;k gSA

egRoiw.kZ fcUnq
1- MkYVu ds ijek.kq fl)kar ds vuqlkj izR;sd inkFkZ

NksVs&NksVs d.kksa ls feydj cuk gksrk gS] ftls ijek.kq
dgrs gSA ijek.kq vfoHkkT;]LFkk;h rFkk fo|qr mnklhu
gksrs gSA

2- VkWelu ds ijek.kq ekWMy ds vuqlkj ftlesa ijek.kq ,d
fo|qr /kukosf’kr Bksl xksyk gS] ftlesa /kukos’k lekaxh
:i ls forfjr jgrk gSA bysDVªkWu bl xksys esa txg&txg
/kals jgrs gSA

3- jnjQksMZ ds ijek.kq ekWMy ds vuqlkj ijek.kq dk vfèkdka'k
Hkkx vanj ls [kks[kyk gksrk gS rFkk ijek.kq dk /kukos’k
,d vR;ar NksVs LFkku esa] ijek.kq ds dsUæ ij gh dsfUær
gksrk gS rFkk bysDVªkWu] ukfHkd ds pkjksa vksj can d{kkvksa
esa ifjØek djrs jgrs gSA

4- cksj dh ifjdYiuk,a &

i. bysDVªkWu ukfHkd ds pkjks vksj dsoy mUgha LFkk;h ,oa
oÙ̀kkdkj d{kkvksa esa ifjØek djrk gS ftlesa mldk
dks.kh; laosx dk iw.kZ xq.kt gksA

ii. bysDVªkWu dks ukfHkd ds pkjksa vksj oÙ̀kkdkj d{kk esa
ifjØek djus ds fy, vko’;d vfHkdsUæh; cy]
ukfHkd o bysDVªkWu ds e/; yxus okys vkd"kZ.k cy
ls çkIr gksrk gSA

iii. LFkk;h d{kkvksa esa ifjØek djrs le; bysDVªkWu dh
ÅtkZ dk {k; ugha gksrk gSA bysDVªkWu ÅtkZ dk vo’kks"k.k
;k mRltZu rc gh djrk gS tc og ,d d{kk ls
nwljh d{kk esa laØe.k djsA

5- gkbMªkstu ds LisDVªe es ckWej Js.kh dh LisDVªeh js[kk,¡]
LisDVªe ds n’̀; Hkkx esa gksrh gS tcfd ykbeu Js.kh]
LisDVªe ds ijkcSaxuh Hkkx esaa rFkk ik’pu] czSdsV o Qq.M
Js.kh] LisDVªe ds vojDr Hkkx esa ik;h tkrh gSA

6- ijek.kq esa bysDVªkWu dh fLFkfr] ÅtkZ] dks.kh; laosx]
pØ.k o pqEcdh; {ks= dh mifLFkfr esa bysDVªkWu ds
vfHkfoU;kl dks iw.kZr;k O;Dr djus ds fy, vko’;d
HkkSfrd la[;kvksa dks Dok.Ve la[;k,¡ dgrs gSA

Dok.Ve la[;k,a pkj gksrh gSa &

i. eq[; Dok.Ve la[;k

ii. d{kh; dks.kh; laosx Dok.Ve la[;k

iii. pqEcdh; Dok.Ve la[;k

iv. pØ.k Dok.Ve la[;k

7- ikWyh ds viotZu fl)kar ds vuqlkj fdlh ijek.kq esa
mifLFkr fdUgha nks bysDVªkWukas ds fy, pkjksa Dok.Ve
la[;kvksa dk eku leku ugha gks ldrk gSA

8- (n+l) ds fu;e ds vuqlkj bysDVªkWu loZçFke ml d{kd
;k mid{kd esa ços’k djsxk ftlds fy, (n+l) dk eku
U;wure gksA

9- gq.M ds fu;e ds vuqlkj leku d{kk ds d{kd rc rd
;qfXer ugha gksrs gSa] tc rd fd çR;sd d{kd essa ,d&,d
bysDVªkWu u pyk tk,A

fp= 6-5
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10- vkWQcks fl)kar ds vuqlkj bysDVªkWu igys lcls de
ÅtkZ okys d{kd esa tkrk gSA

vH;klkFkZ ç'u
oLrqfu"B ç'u
1 - ijek.kq dk usV fo|qr vkos’k dk eku gksrk gSA

¼v½ 'kwU; ¼c½ /kukRed

¼l½ _.kkRed ¼n½ vuar

2- ijek.kq ds vkdkj dh dksfV gksrh gS &

¼v½ 10-15 ehVj ¼c½ 10 +15 ehVj

¼l½ 10-10 ehVj ¼n½ 10 +10 ehVj

3- ijek.kq ds ukfHkd o bysDVªkWu ds e/; cy dh çÑfr
gksrh gS &

¼v½ çfrd"kZZ.k

¼c½ vkd"kZ.k

¼l½ çfrd"kZ.k ,oa vkd"kZ.k nksuksa rjg dh

¼n½ mnklhu

lkj.kh 6-2 % fofHkUu ijek.k qvksa ds bysDVªkWfud vfHkfoU;kl
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4- eq[; Dok.Ve la[;k çnf’kZr djrh gS &

¼v½ bysDVªkWu ds pØ.k dh fn’kk

¼c½ bysDVªkWu ds ÅtkZ Lrj

¼l½ bysDVªkWu ds vkdkj

¼n½ bysDVªkWu ds dks.kh; laosx

5- ijek.kq ds fdUgha nks bysDVªkWuksa ds fy, vf/kdre Dok.Ve
la[;kvksa dk eku tks leku gks ldrs gSa&

¼v½ 1 ¼c½ 2

¼l½ 3 ¼n½ 4

y?kqÙkjkRed ç'u
1- MkYVu ds ijek.kq fl)kar ds ekWMy ds vk/kkj ij ijek.kq

ds nks xq.k fyf[k;sA

2- gkbMªkstu ijek.kq ds o.kZØe dh eq[;&eq[; Jsf.k;ka
fyf[k,A

3- ikWyh dk viotZu fl)kar dk dFku dhft,A

4- gq.M dk fu;e fyf[k;sA

5- fuEu d{kdksa dks fuEu ÅtkZ Lrj ls mPp ÅtkZ Lrj ds
c<+rs Øe esa O;ofLFkr dhft,A

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

fucU/kkRed ç'u
1- cksj ds ijek.kq fl)kar dks le>krs gq, gkbMªkstu ijek.kq

dh lHkh d{kk dh f=T;k ,oa ÅtkZ dk ifjdyu dhft;sA
2- gkbMªkstu ijek.kq ds o.kZØe dks le>kb;sA
3- Dok.Ve la[;k,¡ D;k gksrh gS\ le>kb;sA
4- ijek.kqvksa dh fofHkUu d{kkvksa esa bysDVªkWuksa ds forj.k ds

fu;eksa dks mnkgj.k lfgr Li"V dhft;sA

mÙkjekyk % 1 ¼v½ 2 ¼l½ 3 ¼c½ 4 ¼c½ ¼5½ l
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v/;k; & 7

/kukRed fdj.ksa
(Positive  Rays)

/kukRed fdj.ksa
lu~ 1886 esa xksYMLVhu us vius  foltZu ufydk ç;ksx

esa fNæ ;qDr dSFkksM+ iz;qDr djus ij ;g ik;k fd dSFkksM+ ds
ihNs foltZu ufydk ds dkap ij çfrnhIrh mRié gksrh gSA tks
fd dSFkksM+ fdj.kksa }kjk mRié çfrnhIrh ls fHké gSA bu fdj.kksa
dks /kukRed ;k /ku fdj.ksa dgrss gaSA

foltZu ufydk esa ,uksM rFkk dSFkksM+ ds e/; xSl ds
ijek.kq dSFkksM+ fdj.kksa ls Vdjkus ij vk;fur gks tkrss gSaA
ftlds QyLo:i ufydk essa /kuk;u o bysDVªkWu ;qXe dk
fuekZ.k gksrk gSA ijek.kqvksa ls fudys ;s bysDVªkWu] dSFkksM+
fdj.kkssa ds lkFk ,uksM+ dh vksj xeu djrs gS tcfd /kuk;u]
fNfær dSFkksM+ ds fNæksa ls ikj fudy dj nwljh vksj pys tkrs
gSaA ;s vk;uksa dk iq at gh /kukRed fdj.kss a dgykrh gSA fp= 7-1 esa
bls çnf’kZr fd;k x;k gSA

/kukRed fdj.kksa ds fuEufyf[kr xq.k gksrs gSa &

1- /kukRed fdj.ksa xSl ds /ku vk;ukssa ls cuh gksrh gSA

2- ;s fdj.ksas fo|qr ,oa pqEcdh; {ks=ksa ls fo{ksfir ¼çHkkfor½
gksrh gSaS rFkk fo{ksfir gksus dh fn’kk dSFkksM+ fdj.kksa ls
foijhr rFkk rqyukRed de fo{ksfir gksrh gSA

3- budk osx dSFkksM+ fdj.kksa dh vis{kk cgqr de gksrk gSSSSA

4- ;s fdj.kas lh/kh js[kk esa xeu djrh gSaA

5- ;s çfrnhfaaaaIr ,oa LQwjnhfIr mRiUu djrh gSaA

6- ;s QksVksxzkfQd IysV dks çHkkfor djrh gSaaA

7- bu fdj.kksa ds fy, e/m dk eku bysDVªkWu dh rqyuk esa
cgqr de çkIr gksrk gSA fHkUu&fHkUUk xSlksa esa cgqr de
çkIr /ku fdj.kkas ds e/m dk eku Hkh fHkUUk&fHkUUk çkIr
gksrk gSA

8- /kukRed fdj.kkas dh çÑfr fo|qr&pqEcdh; rjax çÑfr
ugha gksrh gSA

9- /kukRed fdj.ksa iryh ,Y;wehfu;e ifÙk;ksa dks Hksn dj
Ckkgj fudy tkrh gSaA

leLFkkfud
VkWelu us /kukRed fdj.kksa ds v/;;u ls irk yxk;k fd

çÑfr esa dqN ,sls rRo Hkh ik;s tkrs gSa ftuds ijek.kqvksa ds
æO;eku fHkUUk&fHkUUk gksrs gSa ysfdu jklk;fud xq.k] bysDVªkukas
dh la[;k o lajpuk leku gksrh gSA ,sls rRokas ds ijek.kq
leLFkkfud dgykrs gSaA nwljs 'kCnkas esa leLFkkfud ,d gh rRo
ds os fHkUUk&fHkUUk ijek.kq gksrs gSa ftuds fy, ijek.kq Øekad
(Z) leku o ijek.kq Hkkj (A) fHkUUk&fHkUUk gksrk gSA

VkWelu us fu;ksu xSl ¼ijek.kq Hkkj 20-2½ ds fy, æO;eku
LisDVªksxzkQ }kjk nks vyx&vyx ijoy; QksVksxzkQh IysV ij
çkIr fd;sA ftlls ;g fu"d"kZ fudkyk x;k fd fu;ksu essa nks
çdkj ds ijek.kq gaS ftudk ijek.kq Hkkj Øe’k% 20 vkSj 22 gSA
bl ç;ksx eas ijoy;ksa dh rhozrk dk ekiu dj ;g Hkh Kkr
fd;k fd ijek.kq Hkkj 20 okys ijek.kq 90% rFkk ijek.kq Hkkj
22 okys ijek.kq 10% gSA bu fofHkUUk ijek.kq Hkkj okys ijek.kqvksa
dks jklk;fud fof/k }kjk vyx fd;k tkuk laHko ugha gSfp= 7-1
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D;ksafd buds jklk;fud xq.k leku gksrs gSaA dkykarj esa ifj’kq)
æO;eku LisDVªksxzkQ ds }kjk ;g Hkh irk yxk;k tk pqdk gS fd
fu;ksu esa ,d rhljk leLFkkfud ¼ijek.kq Hkkj 21½ Hkh gksrk gSSSA

blh çdkj Dyksjhu ds nks leLFkkfud ¼ijek.kq Hkkj 35
,oa 37½ çÑfr esa 3%1 ds vuqikr esa ik;s tkrs gSaA çR;sd
leLFkkfudkas dk ijek.kq Hkkj ,d iw.kkaZd la[;k gksrh gSA
ysfdu çÑfr esa fdlh Hkh rRo ds leLFkkfud ,d fo’ks"k
vuqikr esa gksrs gSa vr% ,sls rRoksa ds ijek.kq Hkkj çk;% fHkUUkksa essa
çkIr gksrs gSSSA tSls Dyksjhu dk ijek.kq Hkkj

 3 35 (1 37)
35.5

(3 1)
  




bl izdkj leLFkkfudksa dh [kkst }kjk fHkUUkkRed ijek.kq
Hkkj dh folaxfr nwj gks xbZA

lkj.kh ¼7-1½ esa dqN çeq[k rRoksa ds leLFkkfudksa dks
n’kkZ;k x;k gSA

X-fdj.kksa dh mRifÙk
lu ~ 1895 esa teZu oSKkfud jkWtu us X-fdj.kksa dh [kkst

dhA mUgksaus vius ç;ksx esa çsf{kr fd;k fd mPp osx ls Pkyus
okyh dSFkksM+ fdj.ksa tc mPPk ijek.kq Hkkj okys /kkrq ls Vdjkrh
gS rks vn’̀;] vYi rjax nS/;Z () o mPp ÅtkZ (E=

=103eV) dh fo|qr pqEcdh; rjaxs mRiUUk gkssrh gSA ftUgsa X-
fdj.kas dgrs gSaA jkWtu ds uke ij bUgsa jkWtu fdj.ksa Hkh dgrs
gaSA jkWtu dh bl [kkst ij 1901 esa HkkSfrdh dk ukscy iqjLdkj
fn;k x;kA

X-fdj.kksa dk mRiknu
X-fdj.kksa ds mRiknu ds fy, dwfyt ufydk mi;ksx esssa

ykbZ tkrh gSA ;g ,d dBksj dk¡p dh xksykdkj cYcuqek
ufydk gksrh gS ftlesa yxHkx 106 mm Hg nkc j[kk tkrk gSA
bl ufydk esa nks ufy;k¡ yxh gksrh gSA ,d uyh essa VaxLVu
dk fQykesaV F yxk gksrk gS bl fQykesaV dks cSVjh ls tksM+dj]
blessa /kkjk çokfgr djrs gSSA /kkjk çokg ls fQykessaV xeZ gkssus
yxrk gS rFkk rkik;fud çHkko ds dkj.k fQykesaV ls bysDVªkWu
mRlftZr gksus yxrs gSSaA mRlftZr bysDVªkWukas dh la[;k] fQykesaV
ds rki ij fuHkZj djrh gSA fQykesaV ds pkjksa vksj eksfyCM+sue
dk ,d csyu C gksrk gS] ftls fQykesaV ds lkis{k _.kkRed
foHko ij j[kk tkrk gSA csyu C ds dkj.k] fQykesaV ls
mRlftZr bysDVªkWu ,d fdj.k iqat ds :i esa ifjofrZr gks tkrs
gSaA bl fdj.k iaqt dks y{; ij vkifrr djokus ls igys mPp
çR;korhZ oksYVrk ¼20000 oksYV½ ls Rofjr djkrs gSaA ftlls
dh fdj.k iqat mPPk osx ls y{; ij Vdjkrk gS vkSj X- fdj.kksa
dk mRiknu gksrk gSSA y{; ds :i esa fQykesaV ds Bhd lkeus
rkacs dk ,d CykWd gkssrk gS ftlesa mPPk ijek.kq Hkkj okyh /kkrq
¼VaxLVu vFkok eksfyCMsue½ dk VqdM+k yxk gksrk gS bl VqdM+s
ij gh fdj.k iqat vkifrr gksdj X-fdj.kkas dks mRiUUk djrk
gS] bls çfr&dSFkksM+ Hkh dgrs gSaA çfr dSFkksM+ dks xeZ gksus ls
cpkus ds fy, blesa BaMs ty dh /kkjk çokfgr dh tkrh gSA

leLFkkfud ijek.kq æO;eku çksVkWu U;wVªkWu
Øekad (Z) la[;k (A) (P) (n)

gkbMªkstu 1H
1 1 1 1 0

1H
2 1 2 1 1

1H
3 1 3 1 2

yhfFk;e 3Li6 3 6 3 3

3Li6 3 7 3 4

vkWDlhtu 8Oi16 8 16 8 8

8Oi17 8 17 8 9

8Oi18 8 18 8 10

Dyksjhu 17Cl35 17 35 17 18

17Cl37 17 37 17 20

;wjsfu;e 92U
235 92 235 92 143

92Ul238 92 238 92 146

lkj.kh 7-1 % çeq[k rRoksa ds leLFkkfud

fp= 7-2
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dwfyt ufydk ls çkIr X-fdj.kksa dh rhozrk fQykesaV esa
çokfgr /kkjk ds eku esa of̀) dj c<+k;h tkrh gSA tcfd X-
fdj.kksa dh Hksnu {kerk ufydk ds fljkss a ij vkjksfir foHkokarj
dks c<+kdj] c<+k;h tkrh gSSA

X-fdj.ksa nks çdkj dh gksrh gS &

1- dBksj X- fdj.ksa % bu X-fdj.kksa dh rjax nS/;Z de
(10Å ls 0.1Å)] rFkk Hksnu {kerk vf/kd gksrh gSA

2- eǹq X-fdj.ksa % bu fdj.kkas dh rjax nS/;Z vf/kd (10Å
ls 100Å) rFkk Hksnu {kerk de gksrh gSaA

X-fdj.kksa ds xq.k ,oa mi;ksx
X-fdj.kksa ds izeq[k xq.k fuEufyf[kr gSa&

1- X- fdj.ksa] çdk’k rjaxksa dh rjg fo|qr pqEcdh; çÑfr
dh gksrh gSaA

2- fuokZr esa X-fdj.kksa dk osx] çdk’k rjaxkas ds leku 3 ×
108 m/sec gksrk gSA

3- budh rjax nSè;Z ¼1Å dksfV½] çdk’k rjaxksa dh rjax nSè;Z
dh rqyuk esa cgqr de gksrh gSaA

4- fo’ks"k ifjfLFkfr;ksa esa X-fdj.ksa] O;frdj.k] foorZu] èkzqo.k
çnf’kZr djrh gSaA

5- X-fdj.ksa fo/kqr ,oa pqEcdh; {ks=ksa ls çHkkfor ugha gksrh
gSaA

6- X-fdj.ksa vukosf’kr gksrh gSa] ysfdu ftl xSl ¼ek/;e½ esa
ls xqtjrh gS mudk vk;fudj.k dj nsrh gSA

7- X-fdj.ksa QksVksxzkQh IysV dks çHkkfor djrh gSA

8- /kkrq dh iryh pknj] ekal&mÙkdksa dks ;s ikj dj tkrh
gSA

9- /kkrq dh eksVh pknj] gfì;kas dks ikj djus esa vleFkZ jgrh
gSA

10- lhlk (Pb), X-fdj.kksa ds fy, vPNk vo’kks"kd gSA

X-fdj.kksa ds mi;ksx fuEu gS &

1- 'kY; fpfdRlk esa % 'kY; fpfdRlk ds {ks= esa X-
fdj.kksa dk cgqr mi;ksx fd;k tkrk gSA X-fdj.kas
ekal&mÙkdksa dks ikj dj tkrh gS ysfdu vf/kd ?kuRo
okyh oLrqvksa ¼gfì;ksa] yksgk] /kkrq½ bR;kfn dks ikj ugha
dj ikrh gSA X-fdj.kksa ds bl xq.k dks mi;ksx esa ysrs gq,
X-fdj.kkas }kjk 'kjhj dss Hkhrj VwVh gqbZ gìh] /kalh gqbZ
xksyh] iFkjh bR;kfn dk irk yxk;k tkrk gSA QsQM+ksa dk
X-ray jsfM;ksxzkQ }kjk {k; jksx dh igpku dh tkrh gSA

2- fofdj.k fpfdRlk esa % X-fdj.kksa }kjk fofdj.k fpfdRlk
ds {ks= essa jksx funku fd;k tkrk gSA tc fdlh jksxh ds

isV ds vanj dh tkudkjh X-fdj.k }kjk ysuh gksrh gS rks
jksxh dks BaSO4 dk ?kksy fiyk dj] mldk X-ray fy;k
tkrk gSA bl fLFkfr essa X- fdj.ksa BaSO4 ds Hkkjh ijek.kq
csfj;e ls foofrZr gks tkrh gSaA isV ds ftl&ftl Hkkx
esa ;g inkFkZ ig¡qprk gS] mu Hkkxksa dk QksVksxzkQ IysV ij
vk tkrk gSA ftu Hkkxksa esa ;g inkFkZ ugha igq¡p ikrk gS]
mu Hkkxksa dk QksVksxzkQ IysV ij ugha vkrk gSA bl
QksVksxzkQ dk v/;;u dj MkWDVj isV esa vk;h :dkoV
dh igpku djrk gSA

3- ç;ksx’kkyk esa % ç;ksx’kkyk esa fofHkUUk vUos"k.k dk;ksZa esa
X-fdj.kksa dk mi;ksx fd;k tkrk gSA buds }kjk fØLVyksa
dh T;kfefr dk fu/kkZj.k] v.kqvksa ds la?kVu dk fu/kkZj.k
fd;k tkrk gSA

4- O;olk; esa % X-fdj.kksa dk mi;ksx O;olk; ds {ks= esa
vlyh&udyh dh igpku esa fd;k tkrk gSA

5- tklwlh esa % dLVe vf/kdkjh X-fdj.kksa ds }kjk] 'kjhj
esa vFkok cDlksa esa fNikdj yk;h x;h ewY;oku oLrqvksa]
gfFk;kjksa dh tk¡p djrs gaSA

nzO; rjaxsa
HkkSfrdh esa çdk’k dk ijkorZu] viorZu] foorZu] /kzqo.k]

O;frdj.k bR;kfn çdk’k dh rjaxh; çÑfr dks n’kkZrs gSa]
tcfd çdk’k fo|qr çHkko] ØkEiVu çHkko] theu çHkko] jeu
çHkko bR;kfn çdk’k dh d.kh; çÑfr dks n’kkZrs gSaA

mi;qZDr çk;ksfxd ?kVukvksa ds vk/kkj ij ;g dgk tk
ldrk gS fd çdk’k dh dksbZ fuf’pr çÑfr ugha gksrh gSSA dqN
çk;ksfxd ?kVukvksa esa ;g rjax dh Hkkafr O;ogkj djrk gS rFkk
dqN ?kVukvksa esa ;g d.kksa ¼QksVksu½ dh Hkkafr O;ogkj djrk gSA
çdk’k dh bl çÑfr dks }Sr çÑfr dgrs gSaA

Mh czksXyh vo/kkj.kk
çdk’k ds }Sr Lo:i dks nf̀"Vxkspj djrs gq, Mh czksXyh

us æO; d.kksa esa rjax çÑfr dh ifjdYiuk çLrqr dhA Mh
czksXyh ds vuqlkj xfreku æO; d.k ds lkFk rjaxs lEc) gksrh
gSa] ftUgsa æO; rjaxsa ;k Mh&czksXyh rjaxsa dgrs gaSA bu æO; rjaxkas
dh çÑfr çkf;drk fl)kar ij vk/kkfjr gS vr% bUgsa çkf;d
rjaxsa Hkh dgrs gaSA bu æO; rjaxkas esa fuEu fo’ks"krk,¡ ik;h
tkrh gSa &

1- ;s rjaxas çR;sd xfr’khy d.k ls lEc) gksrh gSA

2- æO; rjaxas] rjax lewg ds :i esa lewg osx ls lapfjr gksrh gSA

3- æO; rjaxkas dh rjax nS/;Z] d.k ds laosx ds O;qRØekuqikrh
gksrh gSA

4- æO; rjaxkas dk dyk osx] çdk’k osx ls Hkh vf/kd gksrk
gSA
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5- æO; rjaxas] fuokZr esa Hkh xeu djrh gSA

6- æO; rjaxkas dh çÑfr fo|qr pqEcdh; rjaxksa dh rjg ugha
gksrh gSA

Mh czksXyh rjax nS/;Z ds lw= dh x.kuk fuEu çdkj dh
tkrh gS &

vkbUlVhu ds æO;eku&ÅtkZ lEca/k ds vuqlkj

E  =  mc2 ...(1)
rFkk eSDl Iykad ds DokaVe fu;ekuqlkj QksVksu dh ÅtkZ

E  =  h ...(2)
vr% lehdj.k ¼1½ o ¼2½ ls

mc2 = h vkof̀r 
c

=
λ



c
=h

λ tgk¡ c-çdk’k dk osx rFkk çdk’k dh rjax nS/;Z gSA

;k
h

λ=
mc

h
λ=

p ...(3)

tks fd Mh czksXyh rjax nS/;Z dk vfHk"B lw= gSA
lehdj.k ¼3½ ls

1
λ

p


Li"V gS fd Hkkjh d.kksa ds fy, p dk eku vf/kd gksus ds
dkj.k muls lacaf/kr Mh czksXyh rjax nS/;Z dk eku vR;Yi
gksrk gSA ;gh dkj.k gS fd Hkkjh d.kksa essa rjaxh; çÑfr
nf̀"Vxkspj ugha gksrh gSA blh çdkj lw{e d.kksa ds fy, p dk
eku vR;Yi gksus ds dkj.k muls lacaf/kr Mh czksXyh rjax dk
eku çss{k.kh; gksxkA ;gh dkj.k gS fd lw{e d.kksa esa rajxh;
çÑfr nf̀"Vxkspj gksrh gSA

Msohlu teZZj ç;ksx  ¼Mh&cksXyh ifjdYiuk dk
çk;ksfxd lR;kiu½ % Mh&cksXyh ifjdYiuk dk çk;ksfxd
lR;kiu djus ds fy, Msohlu rFkk teZj uked nks oSKkfudksa
us fØLVy ij ean bysDVªkWuksa ds foorZu dk v/;;u fd;kA
Msohlu teZj ç;ksx dh çk;ksfxd O;oLFkk fuEu fp= 7-3 esa
n’kkZ;h x;h gS &

bl midj.k ds eq[;r% rhu Hkkx gksrs gSa &

1- bysDVªkWu xu (F) % rkik;fud mRltZu fof/k }kjk]
bysDVªkWu xu ls bfPNr ÅtkZ ds bysDVªkWuksa dks ckjhd
fdj.k iqat ds :i essa çkIr fd;k tkrk gSA

2- fufdy fØLVy (C) % bysDVªkWu xu ls izkIr bysDVªkWu
iqat dks fufdy fØLVy ij vkifrr djok;k tkrk gSA
fufdy fØLVy] vkifrr bysDVªkWu iqat dks foofrZr djrk
gSA

3- vk;uu d{k (D) % fufdy fØLVy ls foofrZr bysDVªkWu
iqat dks lalwfpr djus ds fy, vk;uu d{k dke esa fy;k
tkrk gSA ;g vk;uu d{k fufdy fØLVy ds lkis{k
fofHkUu dks.k ij foofrZr bysDVªkWu dh rhozrk dk ekiu
djrk gSA

çk;ksfxd fooj.k ,oa lR;kiu % fufdy fØLVy]
bysDVªkWu iqat ds fy, ,d f=fofe; xzsfVax dh Hkkafr O;ogkj
djrk gSA Msohlu&teZj us bysDVªkWu rhozrk I, foorZu dks.k 
o Rojd foHko V ds fHkUu&fHkUu ekuksa ds fy, çs{k.k fy;s
ftudk xzkQh; fp=.k fp= 7-4 esa çnf’kZr gSA

fp= 7-3

fp= 7-4
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mDr çss{k.kkas ls ;g fu"d"kZ fudyk fd 50° foorZu dks.k
rFkk 54 oksYV Rojd foHko ij I-V oØ esa rh{.kre mHkkj çkIr
gksrk gSA pawfd bl ç;ksx esa bysDVªkWu dk foorZu gksrk gS vr%
;g bysDVªkWu dh rjaxh; çÑfr dks n’kkZrk gSA bl fLFkfr esa
bysDVªkWu dh Mh czksxyh rjax nS/;Z dk eku

012.27
λ= =1.67A

V
 çkIr gksrk gSA

iqu% czsx ds fu;ekuqlkj foorZu dh 'krZ ls

D sin = n
tgk¡ D, fØLVy tkyd ds nks yxkrkj ijek.kqvksa ds eè;

dh nwjh gS ¼fudy fØLVy ds fy, D = 2.15A°½ rFkk çFke
dksfV ds foorZu ds fy, n=1ysus ij

λ=2.15sin50

;k
0

λ=1.65A
mi;qZDr nksukas fof/k;kas ls  dk eku yxHkx leku çkIr

gksrk gS tks fd Mh czksxyh fl)kar dh iqf"V djrk gSA

cksj d{kd
Mh czksxyh ds vuqlkj ijek.kq esa bysDVªkWu dh d.kh;

çÑfr ds lkFk mlesa rjaxh; çÑfr Hkh lEc) gksrh gSA vr%
bysDVªkWu ukfHkd ds pkjksa vksj rjax lewg esa vçxkeh rjaxkas dk
fuekZ.k djrs gq, oÙ̀kkdkj d{kkvksa esa ifjØe.k djrs gSaA bu
oÙ̀kkdkj d{kkvkas ds dsoy os gh eku laHko gksrs gS ftudh
d{kkvksa dh dqy yackbZ ¼ifjf/k½ bysDVªkWu dh rjax nS/;Z dh iw.kZ
xq.kt gksrh gS] ftlls fd ,d iw.kZ d{k pØ i’pkr rjaxsa leku
dyk esa gksaA

vFkkZr~ Mh czksxyh ds vuqlkj LFkk;h d{kkvksa ds fy, &

n2 r n  tgk¡ rn : LFkk;h noha d{kk dh f=T;k gS rFkk
n ,d /ku iw.kk±d gSA

Mh&czksxyh rjax nS/;Z 
h

mv
  ls

n
n

nr
v

2 h
m

   tgk¡ v
n
- noha d{kk esa bysDVªkWu ds osx dk

eku gSA

;k n nmv r
π

h
2



;g cksj d{kk ds fy, vfHk"V çfrca/k gSA tks bl ckr dks
O;Dr djrk gS fd bysDVªkWu] ijek.kq ds vanj ukfHkd ds pkjksa

vksj mUgha d{kkvkas esa ifjØe.k djrk gS ftuds fy, bysDVªkWu
dk dks.kh; laosx dk iw.kZ xq.kt gksA ;g cksj dk DokaVe
çfrcaèk Hkh dgykrk gSA mi;qZDr ls Li"V gS fd çFke d{kk
(n=1) esa ,d rjax] f}rh; d{k (n=2) esa nks rFkk noha d{kk esa
n rjaxs curh gSaA fp= 7-5 esa ijek.kq ds d{kh; bysDVªkWukas dh
rjaxksa dk fp=.k n’kkZ;k x;k gSA

egRoiw.kZ fcUnq
1- /kukRed fdj.ksa xSl ds /ku vk;ukass ls cuh gksrh gSA

2- /kukRed fdj.kkas ds fy, e/m dk eku bysDVªkWu dh rqyuk
esa cgqr de çkIr gksrk gSA

3- leLFkkfud ,d gh rRo ds os fHkUUk&fHkUUk ijek.kq gksrs gSa
ftuds fy, ijek.kq Øekad (Z) leku o ijek.kq Hkkj (A)
fHkUUk&fHkUUk gksrk gSA

4- mPp osx ls Pkyus okyh dSFkksM+ fdj.ksa tc mPPk ijek.kq
Hkkj okys /kkrq ls Vdjkrh gSa rks vn’̀;] vYi rjax nS/;Z
o mPp ÅtkZ dh fo|qr pqEcdh; rjaxs mRiUUk gkssrh gSA
ftUgsa X-fdj.kas dgrs gaSA

5- X-fdj.ksa nks çdkj dh gksrh gaS & ¼1½ dBksj X-fdj.ksa  ¼2½
ènq X-fdj.ksa

6- Mh czksxyh ds vuqlkj ijek.kq esa bysDVªkWu dh d.kh;
çÑfr ds lkFk mlesa rjaxh; çÑfr Hkh lEc) gksrh gSA
bysDVªkWu ukfHkd ds pkjksa vksj rjax lewg esa vçxkeh
rjaxks dk fuekZ.k djrs gq, oÙ̀kkdkj d{kkvkas esa ifjØe.k
djrs gSaA bu oÙ̀kkdkj d{kkvkas ds dsoy os gh eku laHko

fp= 7-5
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gksrs gSa ftudh d{kkvksa dh dqy yackbZ ¼ifjf/k½ bysDVªkWu
dh rjax nS/;Z dh iw.kZ xq.kt gksrh gS] ftlls fd ,d iw.kZ
d{k pØ i’pkr rjaxs leku dyk esa gksaA

vH;klkFkZ ç'u
oLrqfu"B ç'u
1- /ku fdj.kkas dh [kkst dh &

¼v½ xksYMLVhu }kjk ¼c½ VkWelu }kjk

¼l½ dwyht }kjk ¼n½ U;wVu }kjk

2- /ku fdj.kksa dk osx gksrk gS &

¼v½ çdk’k ds osx ls T;knk

¼c½ çdk’k ds osx ls de

¼l½ çdk’k ds osx ds cjkcj

¼n½ vuar

3- leLFkkfud ukfHkd os ukfHkd gksrs gSa ftuds fy, &

¼v½ Z o A leku gksrs gSa

¼c½ Z leku o A vyx&vyx

¼l½ Z vyx&vyx o A leku

¼n½ Z o A nksukas vyx&vyx

4- Dyksjhu ds leLFkkfudks dk vuqikr gksrk gS &

¼v½ 1:4 ¼c½ 2:3
¼l½ 3:1 ¼n½ 3:4

5- X-fdj.kksa ds mRiknu ds fy, dke esa ykrs gSa &

¼v½ dwfyt ufydk ¼c½ jcj ufydk

¼l½ pkanh dh ufydk ¼n½ rkacs dh ufydk

y?kwÙkjkRed iz’u
1- /ku fdj.kkas ds dksbZ nks xq.k fyf[k,A

2- leLFkkfud ukfHkdkas dh ifjHkk"kk nhft,A

3- X-fdj.kkas ds çdkj fyf[k,A

4- X-fdj.kksa ds mi;ksx ij çdk’k Mkfy,A

5- æO; rjaxksa dh }Sr çÑfr mnkgj.k nsdj le>kb;sA

6- æO; rjaxkas dh nks fo’ks"krk,¡ fyf[k,A

fuca/kkRed ç’u
1- /kukRed fdj.kas D;k gksrh gS\ budh O;qifÙk ,oa xq.k/keksZ

ij çdk’k Mkfy;sA

2- X-fdj.kksa ds mRiknu ij çdk’k Mkyrs gq, buds xq.k/keksZ
dks fyf[k,A

3- X-fdj.kksa dk mi;ksx fdu&fdu {ks=ksa esa fd;k tkrk gS\
foLrkjiwoZd fyf[k,A

4- Msfolu teZj ç;ksx }kjk Mh czksxyh vo/kkj.kk dk çk;ksfxd
lR;kiu dhft,A

5- cksj&d{kk ds çfrcU/k foLrkjiwoZd le>kb;sA vko’;d
fp= nhft,A

mÙkjekyk % 1 ¼v½ 2 ¼c½ 3 ¼c½ 4 ¼l½ ¼5½ v
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v/;k; & 8

jsfM;ks/kfeZrk
(Radioactivity)

ifjHkk" kk
jsfM;ks/kfeZrk dh [kkst lu~ 1896 esa Ýkalhlh oSKkfud

gsujh csdqjy us dh FkhA ckn esa fi;js D;wjh ,oa esjh D;wjh us
fipCySaM v;Ld ls jsfM;e rRo esa Hkh jsfM;ks/kfeZrk ik;s tkus
dh [kkst dj ;g fu"d"kZ fudkyk fd Hkkjh rRoksa ¼Z=82 ls
mPp ijek.kq Øekad½ ds ijek.kqvksa ds ukfHkdksa esa ;g fof’k"V
xq.k ik;k tkrk gS fd os Lor% gh vǹ’; fdj.kksa ¼fofdj.kkas½ dks
mRlftZr dj uohu ukfHkdksa dk fuekZ.k djrs gSA

Hkkjh ukfHkdkas ds Lor% gh bl çdkj vn’̀; fdj.kkas
¼fofdj.kkas½ ds mRlftZr gksrs jgus dh ifj?kVuk dks jsfM;ksèkfeZrk
dgrs gSa rFkk ,sls inkFkZ jsfM;ks/kehZ inkFkZ dgykrs gSaA bu
jsfM;ks/kehZ inkFkZ esa ls Lor% fudyus okyh fdj.kkas dks jsfM;ksèkehZ
fofdj.ksa dgrs gSaA

jsfM;ks/kfeZrk dh çfØ;k ,d ukfHkdh; çfØ;k gksrh gS
ftl ij HkkSfrd ,oa jklk;fud ifjorZu dk dksbZ vlj ugha
gksrk gSA ;g ,d ;knf̀PNd ifj?kVuk gksrh gS ftl ij
çkf;drk ds fu;eksa dk ikyu gksrk gSA

,YQk] chVk ,oa xkek fdj.kkas ds xq.k ,oa
foHksn

oSKkfud jnjQksMZ us jsfM;ks/kehZ inkFkksaZ ls mRlftZr gksus
okys fofdj.kkas dk fo|qr ,oa pqEcdh; {ks= esa v/;;u dj irk
yxk;k fd jsfM;ks/kehZ fofdj.k rhu çdkj ds gksrs gSaA mUgksaus
jsfM;ks/kehZ inkFkZ dks lhls dh eksVh nhokjkas okys ckWDl esa j[kk
rFkk ckWDl esa cus ,d ckjhd fNæ ls fudyus okyh fofdj.kksa
dks nks IysVkas ds e/; fLFkj fo|qr {ks= ls xqtkj dj ;g çsf{kr
fd;k fd ,d fofdj.k _.k IysV dh vksj rFkk nwljh fofdj.k
/ku IysV dh vksj rFkk rhljh fofdj.k fcuk fo{ksfir gq, lhèkh
fudy tkrh gSA ¼fp= 8-1½

bl çs{k.k ls jnjQksMZ us fu"d"kZ fudkyk fd igyh çdkj
dh fdj.ksa /kukosf’kr gS] bUgsa ,YQk fdj.ksa (-rays) dgk x;k]
nwljh çdkj dh fdj.ksa _.kkosf’kr gS] ftUgsa chVk fdj.ksa (-
rays) dgk x;k tcfd rhljh çdkj dh fdj.ksa tks fd fo|qr
{ks= ls çHkkfor gq, fcuk lh/kh fudy x;h] vFkkZr~ bu fdj.kksa
ij dksbZ vkos’k ugha gSA bu fdj.kksa dks -fdj.k dgk x;kA

pqEcdh; {ks= dh mifLFkfr esa &fdj.kas ck;ha vksj]
&fdj.kas nk;ha vksj rFkk &fdj.kas fcuk fo{ksfir gq, fudy
tkrh gSA

fp= 8-1
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fo|qr ,oa pqEcdh; {ks=ksa esa ;g çHkko Hkh ifjyf{kr fd;k
x;k fd &fdj.ksa] &fdj.kkas dh vis{kk de fo{ksfir gksrh gSA
ftlls ;g fu"d"kZZ fudyrk gS fd &d.k] &d.kksa dh rqyuk
esa Hkkjh gksrs gSaA

&d.kksa ds xq.k
1- &d.k /kukosf’kr d.k gksrs gSaA bu ij +2e vkos’k gksrk

gS rFkk bldh lajpuk ghfy;e ukfHkd ¼2 izksVksu] 2
U;wVªkWu½ ds leku gksus ds dkj.k bls 2He4 ls O;Dr djrs
gSaA

2- &d.k dk æO;eku] He- ukfHkd ds æO;eku ds cjkcj
6.67 × 10-27 fd-xzk- gksrk gSA

3- &d.k] fo|qr {ks= ,oa pqEcdh; {ks= nksuksa esa fo{ksfir
gksrs gSaA

4- bu d.kkas dk osx] çdk’k ds osx dk 1@10osa Hkkx ls de
gksrk gSA

5- &d.kkas dh Hksnu {kerk] &d.k o &fdj.kksa dh rqyuk
esa vYi gksrh gSA

6- &d.k xSl ek/;e esa ços’k dj mUgsa vk;fur dj nsrh
gSA budh vk;uu {kerk &d.k o &fdj.kkas dh rqyuk
esa vf/kdre gksrh gSA

7- &d.k QksVksxzkQh IysV dks çHkkfor dj nsrs gSa rFkk
fdlh inkFkZ ls Vdjkus ij Å"ek mRiUu djrs gaSA

8- &d.k ftad lYQkbM insZ ij çfrnhfIr mRiUu djrs
gSaA

9- &d.kksa dk o.kZØe fofoDr js[kh; o.kZØe gksrk gSA

&d.kkas ds xq.k
1- fdj.kas nks çdkj ds d.kksa dk iqat gksrh gS&

(i) – &d.k %  ;g _.kkosf’kr bysDVªkWu gksrk gSA ftl
ij vkos’k -le o æO;eku 9.1 × 10-31 kg gksrk gSA

(ii) +&d.k % ;g /kukosf’kr bysDVªkWu ¼iksftVªkWu½ gksrk
gSA ftl ij vkos’k +le o æO;eku 9.1 × 10-31 fd-
xzk- gksrk gSA

2- &d.k] fo|qr {ks= ,oa pqEcdh; {ks= nksuksa esa fo{ksfir
gksrs gSA

3- bu d.kksa dk osx] çdk’k ds osx ijkl 0.01c ls 0.99c
ds e/; gksrk gSA

4- &d.kkas dh Hksnu {kerk] &d.kksa dh Hksnu {kerk ls 100
xquk vf/kd gksrh gS] ysfdu &fdj.kksa dh Hksnu {kerk dk
1@100ok¡ Hkkx gksrh gSA

5- &d.k xSlkas esa ços’k dj vk;uhdj.k çHkko n’kkZrs gSaA
budh vk;uhdj.k {kerk] &d.kkas dh rqyuk esa 1@100ok¡
rFkk &fdj.kkas dh rqyuk esa 100 xquk vf/kd gksrh gSA

6- &d.k QksVksxzkQh IysV dks çHkkfor djrs gS rFkk fdlh
inkFkZ ls Vdjkus ij Å"ek mRiUu djrs gSA

7- &d.k ftad lYQkbM insZ ij çfrnhfIr mRiUu djrs
gSaA

8- &d.kksa dk o.kZØe lrr gksrk gSA

&fdj.kkas ds xq.k
1- &fdj.kas fo|qr {ks= ,oa pqEcdh; {ks= nksuksa ls çHkkfor

ugha gksrh gSaA

2- &fdj.ksa fuokZr esa çdk’k ds osx c ls xeu djrh gSaA

3- &fdj.kkas dh vk;uu {kerk] &d.kkas ,oa &d.kkas dh
rqyuk esa vYi gksrh gSA

4- &fdj.kksa dh Hksnu {kerk] &d.kkas ,oa &d.kkas dh
rqyuk esa mPp gksrh gSA

5- &fdj.kas QksVksxzkQh IysV dks çHkkfor djrh gSaA

6- &fdj.ksa ftad lYQkbM insZ ij çfrnhfIr mRiUu djrh
gSaA

7- &fdj.kksa dk o.kZØe jsf[ky&fofoDr gksrk gSA

fp= 8-2
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vo{k; ds fu;e
jsfM;ks/kehZ ijek.kqvkas ds ukfHkdkas ds Lor% fo?kVu dh

ifj?kVuk dks jsfM;ks/kehZ vo{k; ;k jsfM;ks/kehZ fo?kVu dgrs
gSaA jsfM;ks/kehZ vo{k; dh nj] jsfM;ks/kehZ inkFkZ dh lfØ;rk
dgykrh gSA jsfM;ks/kehZ fo?kVu ,d ;knf̀PNd ifj?kVuk gS
rFkk bldh nj dks fdlh Hkh HkkSfrd vFkok jlk;fud fof/k
}kjk çHkkfor ugha fd;k tk ldrk gSA jnjQksMZ ,oa lksMh us
jsfM;ks/kehZ vo{k; dk v/;;u dj fuEufyf[kr fu;e çfrikfnr
fd;s &

1- jsfM;ks/kehZ ijek.kqvksa ds ukfHkd Lor% fo?kfVr gksrs jgrs
gSa rFkk muds ukfHkdksa ls &d.k] &d.k o &fdj.kas
Lor% mRlftZr gksrh gSaA

2- jsfM;ks/kehZ vo{k; ;knf̀PNd gksrk gSA

3- jsfM;ks/kehZ ukfHkdkas ds vo{k; dh nj ¼vFkkZr~ çfr lsd.M
fo?kfVr ukfHkdksa dh la[;k½] ml {k.k inkFkZ esa mifLFkr
vfo?kfVr jsfM;ks/kehZ ukfHkdkas dh la[;k ds lekuqikrh
gksrh gSA

;fn fdlh {k.k jsfM;ks/kehZ inkFkZ esa mifLFkr ijek.kqvkas
¼ukfHkdkas½ dh la[;k N gks rFkk dt le; esa fo?kfVr ijek.kqvksa
¼ukfHkdksa½ dh la[;k dN gks rks jnjQksMZ & lksMh ds fu;ekuqlkj
ukfHkdksa ds fo?kVu dh nj &

dN N
dt

 

;k
dN N
dt

 

tgk¡ _.kkRed fpUg fo?kVu dks n’kkZrk gS rFkk  ,d
lekuqikrh fu;rkad gS ftls {k;kad dgrs gaSA mi;qZDr fu;e
dks fuEu çdkj Hkh fy[kk tk ldrk gS &

- t
0N=N e   tgk¡ N0, t = 0 le; ¼çkjEHk esa½ ij vfo?kfVr

ukfHkdksa ¼ijek.kqvkas½ dh la[;k gSA

;fn 
1

t=


rks jnjQksMZ lksMh ds mi;qZDr fu;e ls

vFkkZr~ {k;kad dk eku le; ds ml eku dk O;qRØe gksrk

gS ftlesa inkFkZ] fo?kVu }kjk vius çkjafHkd ek=k (No) dk 
1
e

;k 38.6%ok¡ Hkkx jg tk,A

jsfM;ks/kehZ inkFkZ ds fy, fo?kfVr ukfHkdksa dh la[;k o
le; ds e/; oØ pj?kkrkadh çkIr gksrk gS tcfd log N o t
ds e/; oØ ,d ljy js[kk çkIr gksrh gSA ljy js[kk dh
ço.krk {k;kad ds eku dks n’kkZrh gSA

v)Z vk;q
jsfM;ks/kehZ vo{k; çfØ;k ls jsfM;ks/kehZ inkFkZ ds vfo?kfVr

ijek.kqvksa ¼ukfHkdksa½ dh la[;k yxkrkj ?kVrh jgrh gSA og
le;kUrjky ftlds vUrxZr fdlh jsfM;ks/kehZ inkFkZ dh ek=k
jsfM;ks/kehZ fo?kVu ds QyLo:i ?kVdj vius çkjfEHkd eku
dh vk/kh jg tkrh gS] ml jsfM;ks/kehZ inkFkZ dh v)Z vk;q
dgykrh gSA bls T ls O;Dr djrs gSA

ifjHkk"kkuqlkj t = T ¼v)Z vk;q½ ij ij vfo?kfVr ukfHkdksa
dh la[;k dk eku] çkjafHkd le; ij vfo?kfVr ukfHkdkas dh
la[;k ds vk/kk gksrk gSA vr% jnjQksMZ lksM+h fu;e esa t = T

ij 0N
N=

2
j[kus ij

T0
0

N
=N e

2
- 

;k - T 1e = 2
 ;k eT= log 2

;k 102.303log 2 0.693
T= =

 

fp= 8-3
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ek/; vk;q
jsfM;ks/kehZ vo{k; ,d ;knf̀PNd ?kVuk gSA fdlh Hkh

jsfM;ks/kehZ ukfHkd ds {k; ¼fo?kVu½ dk le; 'kwU; ls ysdj
vuUr rd dqN Hkh gks ldrk gSA vr% lHkh ukfHkdkas dh vk;q
ds vkSlr dks jsfM;ks/kehZ inkFkZ dh ek/; vk;q vFkok vkSlr
vk;q dgrs gaSA bls τ ls çnf’kZr djrs gSA jsfM;ks/kehZ inkFkZ dh
vkSlr vk;q ¼ τ ½] {k;kad ¼ ½ ds O;qRØe ds cjkcj gksrh gS]
vFkkZr~

1
τ=


v)Z vk;q ,oa ek/; vk;q esa laca/k
jsfM;ks/kehZ inkFkZ dh v)Z vk;q ds lw= ls

0.693
T=



rFkk ek/; vk;q ds lw= ls

1
τ=


vr% mijksDr nksuks lw=ksa ls

T=0.693  τ
tks fd v)Z vk;q ,oa ek/; vk;q esa vfHk"B laca/k gSA

jsfM;ks/kehZ inkFkksZa ds mi;ksx
jsfM;ks/kehZ inkFkksZa ds eq[; mi;ksx fuEu gS &

1- vk;qdky Kku djus esa % jsfM;ks/kfeZrk dk mi;ksx
thok’e] ìFoh dh vk;q] ,sfrgkfld dky[k.M dh oLrqvksa
ds le; dh tkudkjh çkIr djus ds fy, fd;k tkrk gSA
bl fof/k dks dkcZu MsfVax fof/k dgrs gaSA

2- oSKkfud vuqla/kkuksa esa % fofHkUu oSKkfud vuqla/kkukas
esa jsfM;ks/kehZ inkFkksZa dk mi;ksx fd;k tkrk gSA

3- fpfdRlk {ks= esa % Co60 dSalj fpfdRlk esa] P32 [kwu
dh chekjh esa] I181 FkkbjkbM+ ds mipkj esa] Na24 jDr
dksf’kdkvksa ds mipkj esaA

4- Ñf"k {ks= esa

5- Hk wxHkZ foKku esa

6- iqjkrRo 'kkL= esa

egRoiw.kZ fcUnq
1- Hkkjh ukfHkdkas ds Lor% gh vn’̀; fdj.kkas ¼fofdj.kkas½ ds

mRlftZr gksrs jgus dh ifj?kVuk dks jsfM;ks/kfeZrk dgrs
gSa rFkk ,sls inkFkZ jsfM;ks/kehZ inkFkZ dgykrs gSaA bu
jsfM;ks/kehZ inkFkZ esa ls Lor% fudyus okyh fdj.kkas dks
jsfM;ks/kehZ fofdj.ksa dgrs gaSA

2- jsfM;ks/kehZ fo?kVu ,d ;knf̀PNd ifj?kVuk gSA

3- jsfM;ks/kehZ ukfHkdkas ds vo{k; dh nj ml {k.k inkFkZ esa
mifLFkr vfo?kfVr jsfM;ks/kehZ ukfHkdksa dh la[;k ds
lekuqikrh gksrh gSA

4- og le;kUrjky ftlds vUrxZr fdlh jsfM;ks/kehZ inkFkZ
dh ek=k jsfM;ks/kehZ fo?kVu ds QyLo:i ?kVdj vius
çkjfEHkd eku dh vk/kh jg tkrh gS] ml jsfM;ks/kehZ
inkFkZ dh v)Z vk;q dgykrh gSA

5- jsfM;ks/kehZ ukfHkdkas dh vk;q ds vkSlr dks jsfM;ks/kehZ
inkFkZ dh ek/; vk;q vFkok vkSlr vk;q dgrs gaSA

vH;klkFkZ ç'u
oLrqfu"B ç'u
1- jsfM;ks/kfeZrk ik;h tkrh gS &

¼v½ lHkh ukfHkdkas esa ¼c½ gYds ukfHkdksa esa

¼l½ Hkkjh ukfHkdkas esa ¼n½ mi;qZDr esa ls dksbZ ugha

2- jsfM;ks/kehZ ?kVuk gS &

¼v½ ukfHkdh; ¼c½ ijekf.od

¼l½ vk.kfod ¼n½ mi;qZDr esa ls dksbZ ugha

3- X fdj.kas gksrh gS &

¼v½ _.kkosf’kr ¼c½ /kukosf’kr

¼l½ mnklhu ¼n½ mi;qZDr esa ls dksbZ ugha

4- &fdj.kkas dh Hksnu {kerk gksrh gS &

¼v½  rFkk dh rqyuk esa vf/kd

¼c½  rFkk rFkk dh rqyuk esa de

¼l½  ls vf/kd o ls de

¼n½ ls de o ls vf/kd

5- jsfM;ks/kehZ inkFkksZ dk mi;ksx gksrk gS&

¼v½ vk;q vadu esa ¼c½ fpfdRlk esa

¼l½ Ñf"k esa ¼n½ mi;qZDr lHkh esa

y?kqÙkjkRed iz’u
1- fo|qr {ks= esa jsfM;ks/kehZ fofdj.kkas ds O;ogkj dks fyf[k,A
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2- &fdj.kkas ds nks xq.k fyf[k,A

3- v)Z vk;q fdls dgrs gSa\

4- ek/; vk;q dks ifjHkkf"kr dhft;sA

5- jsfM;ks/kehZ inkFkksZa ds nks mi;ksx fyf[k,A

fucU/kkRed ç’u
1- ,YQk] chVk ,oa xkek fdj.kksa ds xq.k/keZ fyf[k,A

2- jsfM;ks/kehZ vo{k; D;k gS\ jsfM;ks/kehZ vo{k; ds jnjQksMZ
lksMh fu;e dk O;qRiUu dhft,A

3- v)Z vk;q ,oa ek/; vk;q dks ifjHkkf"kr djrs gq, muds
e/; laca/k LFkkfir dhft,A

mÙkjekyk % 1 ¼l½ 2 ¼v½ 3 ¼c½ 4 ¼v½ ¼5½ n
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v/;k; & 9

inkFkksZa ds pqEcdh; xq.k
(Magnetic Property of Matter)

ifjHkk"kk, ¡
og inkFkZ tks Lora=rkiwoZd yVdkus ij lnSo ,d gh

fn’kk ¼mÙkj&nf{k.k½ esa fLFkj gks tkrk gS rFkk yksg;qDr oLrqvksa
dks viuh vksj vkdf"kZr djrk gS] pqEcd dgykrk gSA pqEcd
nks çdkj ds gksrs gSa &

1- çkÑfrd pqEcd % çkÑfrd pqEcd çÑfr esa ik;s tkrs
gS] eSXusVkbV bldk mnkgj.k gSA bu pqEcdksa dk vkdkj
fuf’pr ugha gksus ds lkFk&lkFk budk pqEcdRo vYi
gksus ds dkj.k budk oSKkfud dk;ksZ esa mi;ksx lhfer
gksrk gSA

2- Ñf=e pqEcd % Ñf=e pqEcdkas dks Ñf=e <ax ls bfPNr
vkdkj o i;kZIr pqEcdRo ds lkFk cuk;k tkrk gSA
budk çk;ksfxd ,oa oSKkfud mi;ksx fofHkUu {ks=ksa esa
fd;k tkrk gSA Ñf=e pqEcdksa ds fuekZ.k esa yksgs] bLikr]
fufdy bR;kfn dk mi;ksx fd;k tkrk gSA

pqEcdksa ds dqN çeq[k xq.k fuEu gS &

1- pqEcd ykSg;qDr oLrqvksa dks viuh vksj vkdf"kZr djrk gSA

2- pqEcd ds nks /kqzo gksrs gSaA Lora=rkiwoZd pqEcd yVdkus
ij tks fljk mÙkj fn’kk dh vksj gksrk gS mls mÙkjh /kqzo
rFkk tks fljk nf{k.k fn’kk dh vksj gksrk gS mls nf{k.kh
/kqzo dgrs gSaA

3- pqEcd ds nksukas /kqzokas dh çcyrk leku gksrh gSA

4- pqEcd ds nksuksa /kqzokas dks vyx&vyx ugha fd;k tk
ldrk gSA

5- pqEcd ds fotkrh; /kqzokas esa vkd"kZZ.k rFkk ltkrh; /kqzokas
esa çfrd"kZ.k ik;k tkrk gSA

bdkbZ & V

6- pqEcdh; cy js[kk,¡ can oØ ds :i esa gksrh gSA pqEcd
ds ckgj budh fn’kk  rFkk pqEcd ds vanj budh fn’kk
N S gksrh gSA

pqEcdh; {ks=
fdlh pqEcd ds pkjksa vksj dk og {ks= ftlesa fdlh

pqEcdh; lwbZ ij cy&vk?kw.kZ vkjksfir gksrk gS] rFkk pqEcdh;
lwbZ fo{ksfir gks tkrh gS pqEcdh; {ks= dgykrk gSA pqEcdh;
{ks= esa fdlh Hkh {ks=Qy ls xqtjus okyh cy js[kkvkas dh la[;k

dks pqEcdh; ¶yDl ¼ ½ dgrs gSA rFkk pqEcdh; {ks= esa

,dkad yEcor~ {ks=Qy eas ls xqtjus okys pqEcdh; ¶yDl dks
pqEcdh; çsj.k (B) dgrs gSaA pqEcdh; ¶yDl ,oa pqEcdh;

çssj.k esa fuEu laca/k  gksrk gS  = B .A


tgk¡ A ¶yDl ls lacaf/kr {ks=Qy gSA

pqEcdh; ¶yDl dh bdkbZ oscj gksrh gSA tcfd pqEcdh;
çsj.k dh bdkbZ oscj@ehVj2 gksrh gSA bls pqEcdh; ¶yDl
èkuRo Hkh dgrs gaSA

pqEcdh; ikjxE;rk
pqEcdh; ikjxE;rk] pqEcdh; inkFkZ dk vfHkyk{kf.kd

xq.k gksrh gSA ftl lhek rd pqEcdh; cy js[kk,¡ fdlh ekè;e
esa ços’k dj ldrh gS og ml ek/;e dh ikjxE;rk dgykrh
gSA pqEcdh; ikjxE;rk dk ek=d oscj çfr ,Eih;j ehVj
gksrk gSA fHkUu&fHkUu inkFkksZ ds fy, bldk eku fHkUu&fHkUu
gksrk gSA

ek/;e dh pqEcdh; ikjxE;rk (µ) ,oa fuokZr dh
pqEcdh; ikjxE;rk (µ0) dk vuqikr] vkisf{kd ikjxE;rk
(µr) dgykrk gSA

r
o

µµ =
µ

gok ds fy, vkisf{kd ikjxE;rk dk eku bdkbZ gksrk gSA
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pqEcdu {ks= ¼pqEcdh; {ks= dh rhozrk½H


pqEcdu {ks=] fuokZr esa mRiUu pqEcdh; çsj.k B0 dk og
Hkkx gS tks dsoy okLrfod cká /kkjkvksa ds dkj.k gksrk gSA
bls H ls O;Dr djrs gSA ;g lfn’k jkf’k gksrh gS ftldh fn’kk
pqEcdh; çsj.k dh fn’kk gksrh gSA fuokZr esa pqqEcdh; çssj.k (B0)
rFkk fuokZr dh pqEcdh; ikjxE;rk dk vuqikr pqEcdu {ks=
dh rhozrk H dgykrh gSA

0

o

B
H=

µ

fdlh vU; ek/;e ds fy, pqEcdu {ks= dh rhozrk dk
eku

B
H=

µ

pqEcdh; {ks= dh rhozrk dh bdkbZ ,Eih;j çfr ehVj
gksrh gSA

pqEcdh; vk?kw.kZ M
fdlh pqEcd ds fy, pqEcdh; vk?kw.kZ dk eku mldh

yEckbZ ¼nksuksa /kqzokas ds e/; nwjh½ rFkk /kqzo çcyrk ds xq.kuQy
ds cjkcj gksrk gSA bldk ek=d ,Eih;j ehVj2 gksrk gSA

pqEcdu rhozrk I
pqEcdh; {ks= esa ,dkad vk;ru ds pqEcdh; vk?kw.kZ dks

pqEcdu rhozrk dgrs gSaA

M
I=

V
;g lfn’k jkf’k gksrh gS ftldk ek=d ,Eih;j çfr

ehVj gksrk gSA

pqEcdh; çof̀Ùk ¼laosnu’khyrk½ (;k K½
fdlh inkFkZ esa pqEcdu rhozrk I rFkk pqEcdh; {ks= dh

rhozrk H ds vuqikr dks pqEcdh; ço`fÙk ;k pqEcdh;
laosnu’khyrk dgrs gSaA

I
H

 

;g foekghu HkkSfrd jkf’k gksrh gS rFkk inkFkZ dh çÑfr
ij fuHkZj djrh gSA bldk eku /kukRed vFkok _.kkRed dqN
Hkh gks ldrk gSA pqEcdh; çof̀Ùk ¼laosnu’khyrk½ inkFkZ dks
fdlh pqEcdh; {ks= }kjk pqEcfdr fd;s tkus dk ekiu gksrk
gSA fHkUu&fHkUu bdkb;ksa esa pqEcdh; çof̀Ùk dks fuEu çdkj ls
Hkh O;Dr fd;k tkrk gS &

(a) vk;ru pqEcdh; çof̀Ùk v
I
H

  

(b) æO;eku vFkok fof’k"V pqEcdh; çof̀Ùk   V
m 




tgk¡   inkFkZ dk ?kuRo gSA

(c) xzke v.kq ¼eksyj½ pqEcdh; çof̀Ùk  mw m wM  
tgk¡ Mw xzke v.kqHkkj

gok ds fy, pqEcdu çof̀Ùk dk eku 'kwU; gksrk gSA

pqEcdh; ikjxE;rk ,oa fo|qr’khyrk esa laca/k
ge tkurs gS fd fuokZr ds fy, pqEcdh; ikjxE;rk

-7
0μ =4π × 10 U;wVu@,sfEi;j2

rFkk 9

0

1
=9×10

4π
U;wVu&ehVj2@dwyke2

;k fo|qr’khyrk 0 9
1

=
36π×10

 dwyke2@U;wVu&ehVj2

vr%  0 1      ¼ ½2dwyke

,sfEi;j&ehVj

16
1

=
9×10 ¼ehVj@lsd.M½&2

= 1
¼3x108 ehVj@lsd.M½

2

;k 0 0 2
1

µ =
c



tgk¡ c: çdk’k dk fuokZr esa osx dk eku gSA ehVj@lsd.M

pqEcdh; çof̀Ùk ¼laosnu’khyrk½ rFkk
pqEcdh; ikjxE;rk ds e/; laca/k

tc fdlh ykSg pqEcdh; inkFkZ dks cká pqEcdh; {ks= esa
j[kk tkrk gS rks cká {ks= ds çHkko esa inkFkZ ,d pqEcd dh
Hkkafr dk;Z djrk gSA bl fLFkfr esa pqEcdh; {ks= dk dqy eku
ds lekuqikrh gksrk gSA vr%

 0B µ H M
  
 

 0 H H   M H 

 0 1 H  
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ysfdu B= µH
 

rqyuk djus ij  0 1    

;k r
0

µ =µ =1+
µ



tks fd vfHk"B lEca/k gSA

inkFkksZa dk oxhZdj.k
inkFkkasZ esa pqEcdRo dk ewy dkj.k muds ijek.kqvksa esa

mifLFkr vkos’kkas ¼bysDVªkWu] çksVksu½ dh xfr gSA fofHkUu inkFkkasZ
ds ijek.kqvksa] v.kqvksa esa bu vkos’kkas dh la[;k ,oa mudh
O;oLFkk esa fHkUurk ds dkj.k muds pqEcdh; xq.kksa esa fHkUurk
ik;h tkrh gSA

QSjkMs us fofHkUu inkFkksZa dk pqEcdh; {ks= esa v/;;u dj
mUgsa rhu Hkkxksa esa oxhZÑr fd;k &

¼1½ çfrpqEcdh; inkFkZ

¼2½ vuqpqEcdh; inkFkZ

¼3½ ykSgpqEcdh; inkFkZ

1- çfrpqEcdh; inkFkZ % ,sls inkFkZ ftUgsa pqEcdh; {ks=
esa j[ks tkus ij {ks= ds foijhr fn’kk esa vR;Yi pqEcdRo
mRiUu gks tkrk gS] çfr pqEcdh; inkFkZ dgykrs gaSA Bi,
Cu, Hg, Pb, Ag, Au, He çfrpqEcdh; inkFkZ ds mnkgj.k
gSaA bu inkFkksaZ ds fy, pqEcdh; ço`fÙk dk eku _.kkRed
,oa vYi gksrk gSA rFkk pqEcdh; çof̀Ùk] pqEcdu {ks= dh
rhozrk ij fuHkZj ugha djrh gSA vleku pqEcdh; {ks= esa
j[ks tkus ij ;s rhoz {ks= ls de rhozrk okys {ks= dh vksj
xeu djrs gSaA

2- vuqpqEcdh; inkFkZ % ,sls inkFkZ ftuls pqEcdh; {ks=
esa j[ks tkus ij {ks= dh fn’kk esa vYi pqEcdRo mRiUu gks
tkrk gS vuqpqEcdh; inkFkZ dgykrs gSaA Na, Mn, Pt,
CuCl2 vuqpqEcdh; inkFkksZa ds mnkgj.k gSA bu inkFkksaZ
ds fy, pqEcdh; çof̀Ùk dk eku vYi ,oa /kukRed gksrk
gSA tcfd pqEcdh; ço`fÙk] pqEcdu {ks= dh rhozrk H ij
fuHkZj ugha djrh gSA vleku pqEcdh; {ks= esa bUgsa j[kus
ij ;s rhoz {ks= dh vksj xeu djrs gSaA

vuqpqEcdh; inkFkZ dh NM+ dks nks pqEcdh; /kqzoksa ds
e/; yVdkus ij] NM+ dh v{k ?kwedj pqEcdh; {ks= ds
lekarj gks tkrh gSA

tc fdlh izfrpqEcdh; inkFkZ dh NM+ dks pqEcdh;
/kqzoksa ds e/; yVdkrs gSa rks NM+ ?kwedj pqEcdh; {ks= ds
yEcor~ gks tkrh gSA

3- ykSgpqEcdh; inkFkZZ % ,sls inkFkZ ftUgsa pqEcdh; {ks=
esa j[ks tkus ij {ks= dh fn’kk esa çcy :i ls pqEcfdr gks
tkrs gS] ykSg pqEcdh; inkFkZ dgykrs gaSA Fe, Ni, Co,
Gd bR;kfn ykSg pqEcdh; inkFkkasZ ds mnkgj.k gSA bu
inkFkksZa ds fy, pqEcdh; çof̀Ùk /kukRed ,oa mPp gksrh
gS rFkk pqEcdu {ks= H ij fuHkZj djrh gSA vleku
pqEcdh; {ks= esa j[ks tkus ij ;s vuqpqEcdh; inkFkksaZ dh
Hkkafr rhoz {ks= dh vksj xeu djrs gSaA

;s inkFkZ pqEcd }kjk vkdf"kZr gksrs gSaA bu inkFkkasZa esa
vuqpqEcdh; inkFkksa Z ds lHkh xq.k ik;s tkrs gS ysfdu buesa
xq.kkas dh çcyrk vuqpqEcdh; inkFkksa Z dh rqyuk esa vR;fèkd
gksrh gSA

egRoiw.kZ fcUnq
1- og inkFkZ tks Lora=rkiwoZd yVdkus ij lnSo ,d gh

fn’kk esa fLFkj gks tkrk gS rFkk ykSg;qDr oLrqvksa dks viuh
vksj vkdf"kZZr djrk gS] pqEcd dgykrk gSA

2- pqEcd ds pkjkas vksj dk og {ks= ftlesa pqEcdh; lwbZ
fo{ksfir gks tkrh gS pqEcdh; {ks= dgykrk gSA pqEcdh;
{ks= esa xqtjus okyh cy js[kkvksa dh la[;k dks pqEcdh;

¶yDl ( ) dgrs gSa rFkk pqEcdh; {ks= esa ,dkad yEcor~

{ks=Qy eas ls xqtjus okys pqEcdh; ¶yDl dks pqEcdh;
çssj.k (B) dgrs gaSA

3- ftl lhek rd pqEcdh; cy js[kk,¡ fdlh ek/;e esa
ços’k dj ldrh gS og ml ek/;e dh ikjxE;rk dgykrh
gSA

4- pqEcdh; {ks= esa ,dkad vk;ru ds pqEcdh; vk?kw.kZ dks
pqEcdu rhozrk dgrs gaSA

5- pqEcdu rhozrk I rFkk pqEcdh; {ks= dh rhozrk H ds
vuqikr dks pqEcdh; çof̀Ùk ;k pqEcdh; laosnu’khyrk
dgrs gSaA

6- fofHkUu inkFkksZa dks pqEcdh; {ks= esa O;ogkj ds vk/kkj ij
rhu Hkkxksa esa oxhZÑr fd;k x;k gS &

¼1½ vuqpqEcdh; inkFkZ

¼2½ çfrpqEcdh; inkFkZ

¼3½ ykSgpqEcdh; inkFkZ

vH;klkFkZ ç'u
oLrqfu"B ç'u
1- fdlh pqEcd ds nksuksa /kzqokas dk /kqzo lkeF;Z &

¼v½ cjkcj gksrk gS ¼c½ vleku gksrk gS

¼l½ 'kwU; gksrk gS ¼n½ mi;qZDr esa ls dksbZ ugha
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2- pqEcdh; vk?kw.kZ dk ek=d gS &

¼v½ oscj ¼c½ oscj@ehVj2

¼l½ ,sEih;j@ehVj ¼n½ ,sEih;j@ehVj2

3- ykSgpqEcdh; inkFkksZa dh pqEcdh; çof̀Ùk gksrh gS&

¼v½ 'kwU; ¼c½ /kukRed ,oa vYi

¼l½ /kukRed ,oa çcy ¼n½ _.kkRed ,oa çcy

4- pqEcdh; {ks= gS&

¼v½ vfn’k {ks= ¼c½ lfn’k {ks=

¼l½ mi;qZDr nksukas ¼n½ mi;qZDr esa ls dksbZ ugha

5- pqEcdh; {ks= dh rhozrk H dk eku gksrk gS &

¼v½ B / µ ¼c½ B / µ0

¼l½ Bµ ¼n½ µ0 / B

y?kqÙkjkRed iz’u
1- pqEcdh; xq.kksa ds vk/kkj ij inkFkZ dks fdrus Hkkxksa esa

oxhZÑr fd;k x;k gSA

2- vuqpqEcdh; inkFkksZa ds nks xq.k fyf[k,A

3- çfrpqEcdh; inkFkksaZ dh ifjHkk"kk nhft,A

4- pqEcdh; ¶yDl dh ifjHkk"kk nhft,A

5- pqEcdh; ikjxE;rk fdls dgrs gSa\

fucU/kkRed iz’u
1- fVIi.kh fyf[k,A

(i) pqEcdh; {ks= ( B
 ) ,oa pqEcdu {ks= dh rhozrk ( H


)

(ii) pqEcdh; ikjxE;rk ,oa fo|qr’khyrk

2- ykSgpqEcdh; ,oa vuqpqEcdh; inkFkksaZ ds xq.k/kekZsa dk
rqyukRed foospu dhft,A

3- pqEcdh; xq.kksa ds vk/kkj ij inkFkkasZ dk oxhZdj.k dhft,A

mÙkjekyk % 1 ¼v½ 2 ¼n½ 3 ¼l½ 4 ¼c½ ¼5½ v
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v/;k; & 10

v)Zpkyd
(Semiconductor)

fo|qr pkydrk ds vk/kkj ij inkFkksaZ dks rhu Hkkxksa esa
oxhZÑr fd;k x;k gS &

1- pkyd % os inkFkZ gksrs gSa tks lkekU; rki ij fo|qr dk
pkyu djrs gSa] tSls& leLr /kkrq,¡A budh pkydrk
mPp ,oa çfrjks/kdrk yxHkx 'kwU; gksrh gSA

2- dqpkyd % os inkFkZ gksrs gaS tks lkekU; rki ij fo|qr
dk pkyu ugha djrs gSa] tSls& IykfLVd] ydM+h vkfnA
budh pkydrk yxHkx 'kwU; ,oa çfrjks/kdrk dk eku
mPp gksrk gSA

3- v)Zpkyd % çÑfr esa dqN ,sls inkFkZ Hkh ik;s tkrs gSa]
ftudh pkydrk dk eku pkydkssa dh rqyuk esa de rFkk
dqpkydksa dh rqyuk esa vf/kd gksrk gSA ,sls inkFkksZa dks
v)Zpkyd i)kFkZ dgrs gSaA v)Zpkyd inkFkZ nks çdkj
ds gksrs gSa &

(i) uSt v)Zpkyd (Intrinisc Semiconductor)
(ii) viæO;h v)Zpkyd (Extrinisc Semiconductor)

Bkslksa esa ÅtkZ cSaM
Bkslksa esa fo|qr pkydrk dh ?kVuk dks le>us ds fy,

vk/kqfud HkkSfrdh esa ÅtkZ cSaM fl)kar fn;k x;kA ftlds
vuqlkj Bkslksa ds ijek.kqvksa ds e/; vR;Ur de nwjh (~10-10m)
gksus ds dkj.k buds ijek.kq vkil esa vU;ksU; fØ;k (mutal
interaction) djus yxrs gSaA bl vU;ksU; fØ;k ds QyLo#i
ijek.kq ds ÅtkZ Lrjksa dk foHkktu gksus yxrk gSA ftruh
la[;k esa ijek.kq vuksU; fØ;k djrs gSa] çR;sd ijek.kq dk ÅtkZ
Lrj mrus gh ÅtkZ Lrjksa ds lewg esa foHkkftr gks tkrk gSA
foHkkftr ÅtkZ Lrjkas ds e/; ÅtkZ vUrjky bruk de gksrk gS
fd ;s yxHkx lrr~ ÅtkZ Lrjksa dk lewg ekus tk ldrs gSA

Bkslksa esa bu ÅtkZ Lrjkas ds lewg dks ÅtkZ cSaM dgrs gSaA vr%
Bkslksa es ijek.kq ÅtkZ Lrj ds LFkku ij ÅtkZ cSaM ik;s tkrs gSA

mnkgj.kkFkZ lksfM;e ijek.kq esa 1s2, 2s2, 2p6, 3s1

bysDVªkWfud foU;kl gksus dss dkj.k Bksl lksfM;e esa lksfM;e
ijek.kq ds lHkh 1s d{kd vkil esa vfrO;kfir gksdj ,d
ÅtkZ cSaM dk fuekZ.k djrs gSa] ftls 1s cSaM dgrs gSaA bl cSaM
esa lksfM+;e ijek.kq ds 1s d{kd ls lacaf/kr bysDVªkWu jgrs gSaA
;fn Bksl lksfM;e esa lksfM;e esa n lksfM;e ijek.kq mifLFkr
gks rks bu n ijek.kq ds 1s d{kd ls lacaf/kr 2n bysDVªkWu] 1s
cSaM esa mifLFkr jgrs gSaA blh çdkj 2s, 2p ,oa 3s d{kd
vfrO;kfir gksdj Øe’k% 2s, 2p ,oa 3s cSaM dk fuekZ.k djrs gSa]
ftuesa bysDVªkWuksa dh la[;k Øe’k% 2n, 6n ,oa n gksrh gSA

fp= 10-1

ijek.kqvksa ds e/; nwjh
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pawfd lksfM;e ijek.kq ds 1s, 2s ,oa 2p d{kd esaa mifLFkr
bysDVªkWu pkyu esa Hkkx ugha ysrs gSa] dsoy cká d{kd (3s) ls
lacaf/kr bysDVªkWu gh pkydrk ds fy, mÙkjnk;h gksrs gSaA vr%
cká d{kdksa 3s ¼la;ksth d{kd½ ds vfrO;kiu ls cuus okyh
cSaM la;ksth cSaM (Valancy band) dgykrh gS] tks fd v)Ziwfjr
jgrh gSA bl cSaM ds Åij ,d vU; cSaM gksrh gS] ftls pkyu
cSaM (Conduction band) dgrs gSaA la;ksth cSaM ds uhps] leLr
cSaM] iw.kZ iwfjr gksrs gSaA tc bysDVªkWu la;ksth cSaM ls pkyu cSaM
esa tkrs gS rks Bksl fo|qr dk pkyu djrs gSA la;ksth cSaM ,oa
pkyu cSaM ds e/; ds ÅtkZ varjky dks oftZr ÅtkZ varjky
Eg dgrs gSaA pkydksa esa oftZr ÅtkZ varjky dk eku 'kwU;
gksrk gS vFkkZr~ la;ksth cSaM ,oa pkyu cSaM ds e/; dksbZ varjky
ugha ik;k tkrk gSA vr% pkydkssa esa la;ksth cSaM ]pkyu cSaM dh
rjg O;ogkj djrk gSA pkydksa ess a pkyu cSaM esa eqä bysDVªkWuksa
dh la[;k vf/kd gksus ds dkj.k ;s vklkuh ls fo|qr /kkjk dk
pkyu djrs gSA

dqpkydkssa esa oftZr ÅtkZ varjky dk eku vR;f/kd
(Eg>5eV) gksrk gS] ftl dkj.k la;ksth cSaM esaa mifLFkr
bysDVªkWu] pkyu cSaM esa ugha vk ikrs gSaA ,sls inkFkZ fo|qr
pkyu ds çfr mnklhu jgrs gSaA

v)Zpkydksa esa oftZr ÅtkZ dk eku dqpkydksa dh rqyuk
esa de (Eg~1eV) gksrk gSA bu inkFkksZa dk rki c<+kus ij]
la;ksth cSaM esa mifLFkr bysDVªkWuksa dh ÅtkZ c<+ tkus ls ;s

pkyu cSaM esa laØe.k dj fo|qr pkyu dks çnf’kZr djrs gSaA
pkyu cSaM esa bysDVªkWu ds tkus ij] la;ksth cSaM esa bysDVªkWu dh
deh mRiUu gks tkrh gSa] ftls gksy ;k dksVj dgrs gSaA gksy
ij bysDVªkWu ds cjkcj ysfdu /kukRed vkos’k ekuk tkrk gSA
pkyd] dqpkyd ,oa v)Zpkydksa esa ÅtkZ varjky fp= 10-2 esa
n’kkZ;k x;k gSA

v)Zpkydksa dk rki c<+kus ij pkydrk ds eku esa of̀)
gksrh gS tcfd pkydksa dk rki c<+kus ij pkydrk ds eku esa
deh gksrh gSSA dqpkydksa dk rki c<+kus ij pkydrk ds eku ij
fuEu rki ij dksbZ çHkko ugha iM+rk gS ysfdu mPp rkiksa ij
;s fo|qr dk pkyu çkjaHk dj nsrs gSaA bls dqpkydksa dk Hkatu
dgrs gSaA pkyd] v)Zpkyd o dqpkydksa dh rqyuk fuEu
lkj.kh 10-1 esa nh x;h gSA

fp= 10-2

 Ø-la- xq.k pkyd v)Zpkyd dqpkyd
  1- fo|qr pkydrk vR;f/kd pkyd o dqpkyd ux.;

ds e/;
  2- çfrjks/kdrk ux.; pkyd o dqpkyd vR;f/kd

 ds e/;
  3- ÅtkZ vUrjky 'kwU; ;k vR;Yi pkydksa ls vf/kd ijUrq vR;f/kd

dqpkydksa ls de
  4- /kkjk çokg eqDr bysDVªkWuksa ds dkj.k eqDr bysDVªkWu rFkk eqDr ux.;

dksVjksa ds dkj.k
  5- lkekU; rki ij la;ksth la;ksth cS.M rFkk pkyu la;ksth cS.M FkksM+k [kkyh la;ksth cS.M iw.kZ

cS.M rFkk pkyu cS.M dh cS.M iw.kZr% Hkjs gq, gksrs gS rFkk pkyu cS.M FkksM+k Hkjk Hkjk gqvk rFkk
fLFkfr ;k pkyu cS.M FkksM+k [kkyh gqvk pkyu cS.M iwjk

gksrk gS [kkyh
  6- rki c<+kus ij pkydrk pkydrk de gksrh gS pkydrk c<+rh gS pkydrk c<+rh gS

ij çHkko

lkj.kh 10-1 % pkyd] v)Zpkyd o dqpkyd esa rqyuk



[ 71 ]

v)Zpkyd
v)Zpkydksa s dh pkydrk] pkyd ,oa dqpkyd inkFkksZa ds

e/; ik;h tkrh gSA lkekU; rki ij v)Zpkydksa dh pkydrk
dk eku cgqr de gksrk gSA budh pkydrk esa of̀) rki ds
vfrfjDr] v’kqf) feykdj Hkh dh tk ldrh gSA v’kq) ijek.kq
feykdj izkIr v)Zpkydksa dh pkydrk dk eku 'kq) v)Zpkydksa
dh rqyuk esa dbZ xq.kk gksrk gSA bl vk/kkj ij v)Zpkydksa dks
nks Hkkxksa esa oxhZÑr fd;k x;k gS &

1- uSt v)Zpkyd % çÑfr esa 'kq) :i esa ik;s tkus okys
v)Zpkydksa dks uSt v)Zpkyd dgrs gSaA tesZfu;e] flfydu]
uSt v)Zpkydksa ds mnkgj.k gSaA

uSt v)Zpkyd ds ijek.kq vkil esas lgla;ksth ca/kksa }kjk
tqM+s jgrs gSaA tc rki esas of̀) dh tkrh gS rks dqN bysDVªkWu
ÅtkZ ikdj lgla;ksth ca/kks ls eqä gks tkrs gSaa rFkk ca/k esa
bysDVªkWu dh deh gks tkrh gSA lgla;ksth caèk esa mRiUu
bysDVªkWu dh ;g deh gksy dgykrh gS] ;g ,d /kukosf’kr
d.k dh Hkkafr O;ogkj djrh gSA uSt v)Zpkydkasa essa nks izdkj
ds eqä vkos’k ik;s tkrs gSa %

1- eqä bysDVªkWu % ;s pkyu cSaM esa fLFkr gksrs gSaA

2- eqä gksy % ;s la;ksth cSaM esa fLFkr gksrs gSaA

bl izdkj v)Zpkydksa esa fo|qr /kkjk ds izokg esa eqä
bysDVªkWu o gksyksa nksukssa dk ;ksxnku gksrk gSA uSt v)Zpkyd
esa eqä bysDVªkWu o gksyksa dh la[;k cjkcj gksrh gSA

tSls& tSls rki c<+k;k tkrk gS rks eqä bysDVªkWu o gksyksa
dh la[;k esa of̀) gksrh gSA vr% rki ds lkFk pkydrk c<+rh
gS o çfrjks/kdrk de gksrh gSA v)Zpkydksa dk çfrjks/kdrk
rki xq.kkad () _.kkRed gksrk gSA

2- viæO;h v)Zpkyd % lkekU; rki ij uSt v)Zpkydksa
dh pkydrk cgqr de gksrh gSA vr% uSt v)Zpkydksa esa v’kqf)
ijek.kqvksas dks feyk dj mudh pkydrk esa of̀) dh tkrh gSA
bl çdkj çkIr v)Zpkyd viæO;h v)Zpkyd dgykrs gSaA
v’kqf) ijek.kqvksa dh çÑfr ds vk/kkj ij viæO;h v)Zpkydksa
dks nks Hkkxksa esa oxhZÑr fd;k x;k gS&

(i) P-çdkj ds v)Zpkyd

(ii) N-çdkj ds v)Zpkyd

P-çdkj ds v)Zpkyd % tc uSt v)Zpkydksa esa vkorZ
lkj.kh ds rr̀h; lewg ds rRoksa dh v’kqf) feyk nh tkrh gS rks
bl fLFkfr esa çkIr v)Zpkyd P-çdkj ds v)Zpkyd dgykrs
gSaA bu v)Zpkydksa dh O;k[;k fuEu gS &

tc fdlh uSt v)Zpkyd ¼flfydu½ esa rr̀h; lewg
¼tSls& cksjksu] xSfy;e] bafM;e½ ds ijek.kq dh v’kqf) feykrs
gS rks P-çdkj dk v)Zpkyd çkIr gksrk gSA pwafd flfydu ds

'kq) ijek.kq ds cká d{kd
esa pkj bysDVªkWu ik;s tkrs
gSaA rr̀h; lewg ds ijek.kq
dh v’kqf) feykus ij r̀rh;
lewg ds ijek.kq cksjksu] ds
cká d{kd esa mifLFkr rhu
bysDVªkWu] flfydu ds rhu
ijek.kqvksa ls lgla;ksth caèk
cuk ysrs gSaA tcfd pkSFks
flfydu ijek.kq ds lkFk
lgla;ksth ca/k cukus esa ,d
fjfDrrk mRiUu gks tkrh gS]
ftls gksy dgrs gSaA ;g gksy
,d iM+kslh flfydu ijek.kqvksa ds lgla;ksth ca/kksa ls vklkuh
ls ,d bysDVªkWu xzg.k dj ysrk gSA ;g v’kq) ijek.kq ,d
byssDVªkWu xzg.k dj c) _.kk;u esa ifjofrZr gks tkrk gSA bl
çdkj r̀rh; lewg dk çR;sd v’kq) ijek.kq fcuk bysDVªkWu eqä
fd;s ,d vfrfjä gksy vkos’k okgd ds :i esa mRiUu djrk
gSA rr̀h; lewg ds ijek.kq }kjk ,d bysDVªkWu flfydu ls
Lohdkj dj lgla;ksth ca/k cukus ds dkj.k] bl lewg dh
v’kqf) dks Lohdkjh v’kqf) Hkh dgrs gSaA bl çdkj cus
v)Zpkydksa esa gksy ¼/kukos’k fjfDrrk½ pkydrk ds fy, mÙkjnk;h
gksus ds dkj.k bUgsa P-çdkj ds v)Zpkyd dgrs gSaA fp= 10-3
esa P-çdkj ds v)Zpkyd esa gksy cuus dh çfØ;k n’kkZ;h x;h
gSA

N-çdkj ds v)Zpkyd % tc uSt v)Zpkydksa esa vkorZ
lkj.kh ds iape lewg ds ijek.kqvksa ¼vklsZfud] ,UVheuh½ dh
v’kqf) feyk nh tkrh gSa rks çkIr v)Zpkyd N-çdkj ds
v)Zpkyd dgrs gSaA

bu v)Zpkydksa dh O;k[;k fuEu çdkj gS &

fdlh uSt v)Zpkyd ¼mnkgj.kkFkZ flfydu½ esa iape
lewg ds ijek.kq ¼mnkgj.kkFkZ& vklsZfud] ,UVheuh½ dh v’kqf)
feyk nh tkrh gS rks çkIr v)Zpkyd N-çdkj dk v)Zpkyd
gksrk gSA ge tkurs gSa fd flfydu ds 'kq) ijek.kq ds cká
d{kd esssa pkj bysDVªkWu mifLFkr jgrs gSaSSA blesa iape lewg
vFkkZr~ vklsZfud dh v’kqf) feykus ij vklsZfud ds ijek.kq ds
cká d{kd esa mifLFkr ik¡p bysDVªkWuksa esa ls pkj bysDVªkWu rks
flfydu ds pkj ijek.kqvksa ds ,d&,d cká bysDVªkWu ls
feydj lgla;ksth ca/k dk fuekZ.k dj ysrs gSa rFkk ikpok¡
bysDVªkWu ¼vklsZfud ijek.kq ds cká d{kd dk½ 'ks"k jg tkrk
gSA ;g 'ks"k bysDVªkWu vklkuh ls ÅtkZ ikdj eqä gks tkrk gSA

fp= 10-3
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bl çdkj ik¡posa lewg
dk çR;sd v’kq) ijek.kq
fcuk gksy mRiUu fd;s
,d vfrfjä bysDVªkWu
vkos’k okgd ds :i esa
mRiUu djrk gSA vr%
v’kq) ijek.kq bysDVªkWu
eqä dj c) èkuk;u esa
ifjofrZr gks tkrk gSA
bl çdkj iape lewg dh
v’kqf) dks nkrk v’kqf)
Hkh dgrs gSaA fp= 10-4
esa N-çdkj ds v)Zpkyd
esa ca/k O;oLFkk dks çnf’kZr fd;k x;k gSA

P çdkj ds v)Zpkyd o N çdkj ds v)Zpkydksa
dh rqyuk % P çdkj ds v)Zpkyd o N çdkj ds v)Zpkydksa
dh rqyuk lkj.kh 10-2 esa dh xbZ gSA

P-N laf/k v)Zpkyd Mk;ksM
;fn nks foijhr çdkj ds viæO;h v)Zpkyd (P o N)

dks ijek.oh; :i ls tksM+ fn;k tkrk gS rks çkIr ;qfDr P-N
v)Zpkyd Mk;ksM dgykrh gSA ;g nks VfeZuy ;qfDr gksrh gS]
ftldk mi;ksx eq[;r% fn"Vdkjh ifjiFkksa esa fd;k tkrk gSA
v)Zpkyd] Mk;ksM cukus ds fy, tesZfu;e fØLVy ds ,d
Hkkx esa rr̀h; lewg dh v’kqf) feykdj P-çHkkx dk fuekZ.k
fd;k tkrk gS rFkk nwljs Hkkx esa iape lewg dh v’kqf)
feykdj N-çHkkx dk fuekZ.k fd;k tkrk gSA fØLVy essa og
LFkku tgk¡ P rFkk N çHkkx vkil esa feyrs gSa] mls P-N lafèk
(P-N junction) dgrs gSaA

v)Zpkyd ds P-çHkkx esa cgqla[;d vkos’k okgd gksy
gksrs gSa rFkk N-çHkkx esa cgqla[;d vkos’k okgd bysDVªkWu gksrs
gSaA Mk;ksM ds nksuksa çHkkxksa esa cgqlaa[;d vkos’k okgdksa dh

lkaærk ¼?kuRo½ vyx&vyx gksus ds dkj.k ;s vkos’k okgd
laf/k ij ,d çHkkx ls nwljs çHkkx esa ,d nwljs ls la;kstu
(Recombination) dj foyqIr gks tkrs gSaA ;g fØ;k lcls
igys laf/k ds fudV {ks= esa gksrh gSSSA vr% P-N laf/k ds nksuksa
vksj vR;Yi {ks= esa eqä vkos’k okgdksa dk vHkko gks tkrk gS
vkSj dsoy c) vk;u ¼P dh vksj _.kk;u o N dh vksj
èkuk;u½ cp tkrs gSaA bl {ks= dks vo{k; ijr dgrs gSaA
vo{k; ijr esa c) vk;uksa ds dkj.k ,d fo|qr {ks= mRiUu gks
tkrk gS ftldh fn’kk N ls P dh vksj gksrh gSA bl fo|qr  {ks=
ds dkj.k eqä vkos’k okgdksa ij folj.k dh foijhr fn’kk esa
fo|qr  cy yxrk gSA vo{k; ijr }kjk mRiUu foHkokUrj dks
foHko jksf/kdk dgrs gSaA

vo{k; ijr dh pkSM+kbZ Mk;ksM ds çfrjks/k ds eku dks
O;Dr djrh gSSA cká foHkokarj vkjksfir dj bl ijr dh
pkSM+kbZ ds eku esa] ifjorZu fd;k tk ldrk gSA

P-N laf/k Mk;ksM dh vfHkufr
P-N laf/k Mk;ksM dks cká oksYVrk lzks= ls tksM+us dk

rjhdk vfHkufr dgykrk gSSA ifjiFk esa P-N laf/k Mk;ksM dh
vfHkufr nks çdkj ls dh tkrh gS &

(i) vxz vfHkufr (ii) i’p vfHkufr

fp= 10-4

P çdkj ds v)Zpkyd N çdkj ds v)Zpkyd
P çdkj ds v)zZpkyd uSt v)Zpkyd esa rr̀h; lewg dh N çdkj dk v)zZpkyd uSt v)Zpkyd esa ik¡posa lewg
v’kqf) ¼cksjksu] xSfy;e] bafM;e½ feykus ij çkIr dh v’kqf) ¼QkLQksjl] vklsZfud] ,aVheuh½ feykus ij

gksrs gSA çkIr gksrs gaSA

P çdkj ds v)Zpkyd esa gksy cgqla[;d o bysDVªkWu N çdkj ds v)Zpkyd esa bysDVªkWu cgqla[;d o gksy

vYila[;d vkos’k okgd gksrs gSaA vYila[;d vkos’k okgd gksrs gSaA

P çdkj ds v)Zpkyd esa c) _.kk;u ik;s tkrs gSaA N çdkj ds v)Zpkyd esa c) /kuk;u ik;s tkrs gSaA

lkj.kh 10-2

fp= 10-5
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1- vxz vfHkufr
% tc laf/k Mk;ksM ds
P-çHkkx dks cSVjh ds
èku VfeZuy ls rFkk N-
çHkkx dks cSVjh ds _.k
VfaeZuy ls tksM+k tkrk
gS rks bl çdkj dh
vf H ku fr dk s  vx z
vfHkufr ¼fp= 10-6½
dgrs gSaA

laf/k Mk;ksM ij vxz vfHkufr yxkus ij P-çHkkx ds
cgqla[;d vkos’k okgd gksy cSVjh ds _.k VfeZuy vFkkZr~ N-
çHkkx dh vksj xeu djrs gSaA tcfd N-çHkkx ds cgqla[;d
vkos’k okgd bysDVªkWu cSVjh ds /ku VfeZuy vFkkZr~ P-çHkkx
dh vksj xeu djrs gSaA bl fLFkfr esa nksukssa çHkkxksa ds cgqla[;d
vkos’k okgd d.k laf/k dks ikj djrs gSa ,oa ifjiFk esa fo|qr
/kkjk dk çokg djrs gSaA QyLo:i laf/k dh eksVkbZ ¼vo{k;
ijr dh pkSM+kbZ½ de gks
tkrh gS vFkkZr~ Mk;ksM
dk çfrjks/k (102) de
gks tkrk gSA

2- i’p vfHkufr
% tc lafa/k Mk;ksM ds P-
çHkkx dks cSVjh ds _.k
VfeZuy ls rFkk N-çHkkx
dks cSVjh ds /ku VfeZuy
ls tksM+k tkrk gS rks bl çdkj dh vfHkufr dks i’p vfHkufr
¼fp= 10-7½ dgrs gSaA bl çdkj dh vfHkufr ls P- çHkkx ds

cgqla[;d vkos’k okgd gksy cSVjh ds _.k VfeZuy dh vksj
vkdf"kZZr gksrs gSa rFkk N-çHkkx ds cgqla[;d vkos’k okgd
bysDVªkWu cSVjh ds /ku VfeZuy dh vksj vkdf"kZr gksrs gSaA bl
fLFkfr esa cgqla[;d vkos’k okgd d.k laf/k dks ikj ugha dj
ikrs gSa rFkk foHko jksf/kdk ¼vo{k; ijr½ dh pkSM+kbZ c<+ tkrh
gSA ifj.kker% vf/kd foHkokUrj vkjksfir djus ij Hkh ifjiFk
ls vYi /kkjk (µA) çokfgr gksrh gSA i’p vfHkufr dk çfrjks/
k vR;f/kd (106) gksrk gSA

P-N laf/k Mk;ksM ds vxz o i’p vfHkufr dh rqyuk
lkj.kh 10-3 esa n’kkbZ x;h gS &

P-N laf/k Mk;ksM ds vfHkyk{kf.kd oØ
laf/k Mk;ksM ds oksYVrk rFkk /kkjk ds e/; [khaps x;s oØ

P-N laf/k Mk;ksM ds vfHkyk{kf.kd oØ dgykrs gSaA ;s
vfHkyk{kf.kd oØ nks çdkj ds gksrs gSa &

1-  vxz vfHkufr vfHkyk{kf.kd oØ

2-  i’p vfHkufr vfHkyk{kf.kd oØ

vxz vfHkufr vfHkyk{kf.kd oØ çkIr djus ds fy,
çk;ksfxd ifjiFk fp= 10-8 esa n’kkZ;k x;k gSA tc vkjksfir
oksYVrk dk eku 'kwU; ls /khjs&/khjs c<+k;k tkrk gS rks çkjaHk esa
Mk;ksM ls çokfgr gksus okyh /kkjk dk eku cgqr de gksrk gS
rFkk tc vkjksfir oksYVrk dk eku foHko jksf/kdk ds eku ds

vxz vfHkufr i’p vfHkufr

Mk;ksM ds P-fljs dks cSVjh ds mPp foHko ¼+VfeZuy½ ls Mk;ksM ds P- fljs dks cSVjh ds fuEu foHko ¼–VfeZuy½

N fljs dks fuEu foHko ¼– VfeZuy½ ls tksM+rs gSaA ls o N fljss dks mPp foHko ¼+VfeZuy½ ls tksM+rs gSaA

vxz vfHkufr esa vo{k; ijr dh pkSM+kbZ o foHko jksf/kdk i’p vfHkufr esa vo{k; ijr dh pkSM+kbZ o foHko

dk eku de gks tkrk gSA jksf/kdk dk eku c<+ tkrk gSA

vxz vfHkufr esa Mk;ksM ls /kkjk cgqla[;d vkos’k okgdksa i’p vfHkufr esa Mk;ksM ls /kkjk vYi la[;d vkos’k
ds dkj.k çkfgr gksrh gSA vr% /kkjk dk eku mA¼10&3A½ okgdksa ds dkj.k çokfgr gksrh gSA vr% /kkjk dk eku

dksfV dk gksrk gSA A ¼10&6A½ dksfV dk gksrk gSA

vxz vfHkufr esaa Mk;ksM dk çfrjks/k de ¼102½ dksfV dk i’p vfHkufr esaa Mk;ksM dk çfrjks/k mPp ¼106½

gksrk gSA dksfV dk gksrk gSA

lkj.kh 10-3

fp= 10-6 % vxz vfHkufr

fp= 10-7 % i'p vfHkufr

fp= 10-8 % vxz vfHkufr fp= 10-9 % i'p vfHkufr
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cjkcj gks tkrk gS] rc bl fLFkfr esa /kkjk ds eku esa rsth ls
ifjorZu gksus yxrk gS D;kasfd bl fLFkfr esa cgqla[;d vkos’k
okgd d.k laf/k dks ikj djus yx tkrs gSaA ftl oksYVrk ij
/kkjk ds eku esa rsth ls ifjorZu gksus yxrk gS] mls Mk;ksM dh
çkjafHkd oksYVrk dgrs gSaA flfydkWu Mk;ksM ds fy, bldk
eku 0.7Volt gksrk gSA vxz vfHkufr vfHkyk{kf.kd oØ fp=
10-10 esa çnf’kZr gSA

i’p vfHkufr vfHkyk{kf.kd oØ çkIr djus ds fy,
çk;ksfxd ifjiFk fp= 10-9 esa n’kkZ;k x;k gSA i’p vfHkufr
O;oLFkk esa vo{k; ijr dh pkSM+kbZ esa òf) gks tkus ds QyLo:i
ifjiFk ls cgus okyh /kkjk dk eku cgqr vYi çkIr gksrk gSA
bl vfHkufr esa /kkjk vYila[;d vkos’k okgdksa }kjk cgrh gSA
pw¡fd fLFkj rki ij Mk;ksM esa vYila[;d vkos’k okgdksa ds
mRiUu gksus dh nj fu;r jgrh gS vr% i’p vfHkufr esa cgus
okyh /kkjk dk eku Hkh fu;r jgrk gS vFkkZr~ /kkjk dk eku
vfHkufr oksYVrk ij fuHkZj ugha djrk gSA bl /kkjk dks i’p
larÌr /kkjk dgrs gSaA i’p vfHkufr esa tc oksYVrk dk eku
mPp dj fn;k tkrk gS rks /kkjk ds eku esa vpkud rsth ls òf)
gksus yxrh gSA ;g ?kVuk laf/k Mk;ksM dk Hkatu dgykrh gSA
laf/k Mk;ksM ds Hkatu dh ;g ?kVuk ftl oksYVrk ij gksrh gS]
mls Hkatu oksYVrk dgrs gaSA bl çdkj Mk;ksM ds vfHkyk{kf.kd
odzksa ¼fp= 10-10½ ls Li"V gS fd Mk;ksM ds oksYVrk o /kkjk esa
xzkQ ljy js[kk ugha gksrk gSA vFkkZr~ Mk;ksM vkse ds fu;e dk
ikyu ugha djrk gS vkSj ;g ,d vjs[kh; ;qfDr gSA

laf/k Mk;ksM esa Hkatu nks izdkj ls gks ldrk gS &

(i) tsuj Hkatu (Zener Break down)
(ii) ,oyka’k Hkatu (Avalanche Break down)

tsuj Hkatu (Zener Break down) % i’p vfHkufr
O;oLFkk esa tc i’p oksYVrk ds eku esa of̀) dh tkrh gS rks
mPp oksYVrk ls laf/k ij mRiUu mPp fo|qr {ks= ds dkj.k
lgla;ksth ca/k VwVus yxrs gSaA ftl dkj.k Mk;ksM esa eqDr
vkos’k okgdksa dh la[;k esa rsth ls of̀) gksus yxrh gS rFkk
ifjiFk esa /kkjk ds eku esa rsth ls of̀) gksrh gSA bl çdkj dh
Hkatu çfØ;k dks tsuj Hkatu dgrs gSA

,oyka’k Hk atu (Avalanche Break down) % i’p
vfHkufr voLFkk esa mPp oksYVrk es laf/k ij mRiUu mPp fo|qr
{ks= ds dkj.k vYila[;d vkos’k okgdksa dh ÅtkZ esa of̀)
gksrh gSA ;s mPp ÅtkZ ds vkos’k okgd Mk;ksM esa xfr djus
ds QyLo:i Mk;ksM esa lgla;ksth ca/kksa dks rksM+dj eqDr
vkos’k okgdksa dks viuh ÅtkZ çnku djrs gSaA eqDr vkos’k
okgd ÅtkZ ikdj vU; lgla;ksth ca/kksa dks rksM+rs gSa ,oa ;g
çfØ;k fujarj pyrh jgrh gSA bl çfØ;k ds nkSjku Mk;ksM esa
eqDr vkos’k okgdksa dh la[;k esa vpkud of̀) gks tkrh gS rFkk
ifjiFk esa /kkjk ds eku esa of̀) gksrh gSA bl çdkj dh Hkatu
çfØ;k ,oyka’k Hkatu dgykrh gSA

Mk;ksM dk çfrjks/k (Resistance of a Diode)
Mk;ksM dk çfrjks/k fu;r ugha gksrk gSA bldk eku

vkjksfir oksYVrk ij fuHkZj djrk gSA vxz vfHkufr voLFkk esa
Mk;ksM dk çfrjks/k de rFkk i’p vfHkufr voLFkk esa Mk;ksM
dk çfrjks/k vf/kd gksrk gSA vr% Mk;ksM ds fy, LFkSfrd
çfrjks/k dh vis{kk xfrd çfrjks/k vf/kd egRoiw.kZ gSA Mk;ksM
ds vfHkyk{kf.kd oØ ls LFkSfrd o xfrd çfrjks/k Kkr fd;k
tkrk gSA

Mk;ksM ds vfHkyk{kf.kd oØ esa fdlh fcanq ij oksYVrk
rFkk /kkjk dk vuqikr Mk;ksM dk LFkSfrd (dc) çfrjks/k dgykrk
gSA vxz vfHkufr voLFkk ds fy, dc çfrjks/k dks Rf  rFkk i’p
vfHkufr voLFkk ds fy, dc çfrjks/k dks Rr ls O;Dr djrs gSA

f
f

f

VR
I

 rFkk

tcfd nks fcUnqvksa ds e/; oksYVrk vkSj /kkjk varjky ds
vuqikr dks xfrd (ac) çfrjks/k dgrs gSaA

vxz xfrd çfrjks/k f
f

f

Vr
I





 rFkk

i’p xfrd xfrjks/k r
r

r

Vr
I





fp= 10-10 % P-N laf/k Mk;ksM ds vfHkyk{kf.kd oØ
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egRoiw.kZ fcUnq
1- fo|qr pkydrk ds vk/kkj ij inkFkksaZ dks rhu Hkkxksa esa

oxhZÑr fd;k x;k gS &

i. pkyd % lkekU; rki ij fo|qr dk pkyu djrs gSA
budh pkydrk mPp ,oa çfrjks/kdrk yxHkx 'kwU;
gksrh gSA

ii. dqpkyd % lkekU; rki ij fo|qr dk pkyu ugha
djrs gSaA budh pkydrk yxHkx 'kwU; ,oa çfrjksèkdrk
dk eku mPp gksrk gSA

iii. v)Zpkyd % ftudh pkydrk dk eku pkydkssa dh
rqyuk esa de rFkk dqpkydksa dh rqyuk esa vf/kd gksrk
gSA v)Zpkyd inkFkZ nks çdkj ds gksrs gSa &

a. uSt v)Zpkyd

b. vinzO;h v)Zpkyd

2- Bkslksa esa ÅtkZ Lrjkas ds lewg dks ÅtkZ cSaM dgrs gSaA

3- cká d{kdksa ds vfrO;kiu ls cuus okyh cSaM la;ksth cSaM
dgykrh gSA bl cSaM ds Åij ,d vU; cSaM gksrh gS] ftls
pkyu cSaM dgrs gSaA la;ksth cSaM ds uhps] leLr cSaM] iw.kZ
iwfjr gksrs gSSaA tc bySDVªkWu la;ksth cSaM ls pkyu cSaM esa
tkrs gS rks Bksl fo|qr dk pkyu djrs gSA la;ksth cSaM ,oa
pkyu cSaM ds e/; ds ÅtkZ varjky dks oftZr ÅtkZ
varjky Eg dgrs gSaA

4- v)Zpkydksa dk rki c<+kus ij pkydrk ds eku esa of̀)
gksrh gS tcfd pkydksa dk rki c<+kus ij pkydrk ds
eku esa deh gksrh gSSA dqpkydksa dk rki c<+kus ij
pkydrk ds eku ij fuEu rki ij dksbZ çHkko ugha iM+rk
gS ysfdu mPp rkiksa ij ;s fo|qr dk pkyu çkjaHk dj nsrs
gSaA bls dqpkydksa dk Hkatu dgrs gSaA

5- v’kqf) ijek.kqvksa dh çÑfr ds vk/kkj ij viæO;h
v)Zpkydksa dks nks Hkkxksa esa oxhZÑr fd;k x;k gS &

i. çdkj ds v)Zpkyd % tc uSt v)Zpkydksa esa vkorZ
lkj.kh ds rr̀h; lewg ds rRoksa dh v’kqf) feyk nh
tkrh gS rks bl fLFkfr esa çkIr v)Zpkyd P-çdkj ds
v)Zpkyd dgykrs gSaA

ii. N-çdkj ds v)Zpkyd % tc uSt v)Zpkydksa esa
vkorZ lkj.kh ds iape lewg ds rRoksa dh v’kqf) feyk
nh tkrh gS rks bl fLFkfr esa çkIr v)Zpkyd N-çdkj
ds v)Zpkyd dgykrs gSaA

6- nks foijhr çdkj ds viæO;h v)Zpkyd ¼P o N½ dks
ijek.oh; :i ls tksM+ fn;k tkrk gS rks çkIr ;qfDr P-
N v)Zpkyd Mk;ksM dgykrh gSA

7- P-N laf/k Mk;ksM dks cká oksYVrk lzksr ls tksM+us dk
rjhdk vfHkufr dgykrk gSSA ifjiFk esa P-N laf/k Mk;ksM
dh vfHkufr nks çdkj ls dh tkrh gS &

(i) vxz vfHkufr (ii) i’p vfHkufr

8- laf/k Mk;ksM esa Hkatu nks izdkj ls gks ldrk gS &
(i) tsuj Hkatu (ii) ,oyka’k Hkatu

vH;klkFkZ ç'u
oLrqfu"B ç'u
1- dqpkydksa esa &

¼v½ la;ksth cSaM bysDVªkWu ls vkaf’kd Hkjk gS

¼c½ pkyu cSaM bysDVªkWu ls vkaf’kd Hkjk gS

¼l½ pkyu cSaM bysDVªkWu ls Hkjk gS vkSj la;ksth cSaM fjä gS

¼n½ pkyu cSaM fjä gS vkSj la;ksth cSaM bysDVªkWu ls Hkjk gS

2- ,d fo|qrjks/kh inkFkZ og gksrk gS&

¼v½ ftlessa cgqr vf/kd eqä bysDVªkWu gksrs gSa

¼c½ ftlds cká d{k esa ,d bysDVªkWu gksrk gS

¼l½ ftlesa layXu ijek.kqvksa esa ;g la;kstd cU/k mifLFkr
gksrs gS

¼n½ ftlesa eqä bysDVªkWuksa dh la[;k ux.; gksrh gS

3- /kkrqvksa esa fo|qr pkydrk dk dkj.k &

¼v½ çkssVkWu ¼c½ eqä bysDVªkWu

¼l½ cfU/kr bysDVªkWu ¼n½ vk;u

4- pkydksa esa /kkjk okgd gksrs gSa &

¼v½ gksy

¼c½ eqä bysDVªkWu

¼l½ bysDVªkWu o gksy nksuksa

¼n½  /ku vk;u

5- os inkFkZ ftuds la;ksth cSaM vk/ks Hkjs gksa &

¼v½ pkyd ¼c½ dqpkyd
¼l½ v)Zpkyd ¼n½ mi;qZDr lHkh

6- ÅtkZ cSaM ik, tkrs gSa &

¼v½ flQZ ,d v.kq ds fy,

¼c½ eqä bysDVªkWu ds fy,

¼l½ ,d bysDVªkWu ds fy,

¼n½ cgqr ls ijek.kqvksa ds fy,
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y?kqÙkjkRed ç'u
1- v)Zpkyd dh ifjHkk"kk nhft,A

2- ÅtkZ varjky fdls dgrs gSaA

3- PN vxz ,oa i’p vfHkufr esa çfrjks/k dk eku fdruk
gksrk gSA

4- P çdkj ds v)Zpkydksa dks ifjHkkf"kr dhft,A

5- uSt v)Zpkyd fdls dgrs gSaA

fucU/kkRed ç'u
1- fo|qr pkydrk ds vk/kkj ij Bkslksa dk foLrr̀ oxhZdj.k

dhft,A

2- ÅtkZ cSaM fl)kar ds vk/kkj ij Bkslksa esa ÅtkZ cSaM varjky
dks le>kb;sA

3- v)Zpkydksa dks ifjHkkf"kr dj uSt ,oa 'kq) v)Zpkydksa
dks le>kb;sA

4- PN vfHkufr ls vkidk D;k vfHkçk; gSA vfHk"V ifjiFk
js[kkfp= [khapdj le>kb;sA

5- P rFkk N çdkj ds v)Zpkydksa dh O;k[;k dhft;sA

mÙkjekyk % 1 ¼n½ 2 ¼n½ 3 ¼c½ 4 ¼v½ 5 ¼n½ 6 ¼n½
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v/;k; & 11

fn"Vdkjh
(Rectifier)

fn"Vdkjh
çR;korhZ /kkjk (AC) dks fn"V /kkjk (DC) esa ifjofrZr

djus ds fy, ftu ifjiFkksa dk mi;ksx fd;k tkrk gS] mUgsa
fn"Vdkjh ifjiFk dgrs gSaA P-N laf/k Mk;ksM ,d fn’kh; ;qfä
gS] ;g dsoy ,d fn’kk esa /kkjk dk çokg djrk gS ¼vxz
vfHkufr esa½] tcfd foijhr fn’kk esa /kkjk ds çokg esa mPp
çfrjks/k mRiUu djrk gS ¼i’p vfHkufr esa½A Mk;ksM ds blh
xq.k dk mi;ksx fn"Vdkjh esa djrs gSaA fn"Vdkjh ifjiFk nks
çdkj ds gksrs gSa&

1- v)Z rjax fn"Vdkjh (Half wave Rectifier)
2- iw.kZ rjax fn"Vdkjh (Full wave Rectifier)

v)Zrjax fn"Vdkjh (Half wave Rectifier)
v)Z rjax fn"Vdkjh esa fuos’kh çR;korhZ oksYVrk ds dsoy

vk/ks pØ dk gh mi;ksx gksrk gSA

fp= 11-1 esa T ,d VªkalQkWeZj gS] ftldh çkFkfed
dq.Myh ij çR;korhZ Z
fuos’k oksYVrk Vi=VPSin
t vkjksfir dh x;h gSA
V ª k alQk W e Z j (T) dh
f}rh;d dq.Myh ds ,d
fljs A ij Mk;ksM D rFkk
Js.khØe esa yksM çfrjks/k
RLyxkdj yksM çfrjks/k
ds nwljs fljs dks VªkalQkWeZj
dh dq.Myh ds nwljs fljs
B ls tksM+k x;k gSA VS VªkalQkWeZj dh f}rh;d dq.Myh ij
çR;korhZ oksYVrk dk eku gSA yksM RL ds fljkas ij fuxZr
Lianeku fn"V oksYVrk dk eku V0 gSA

dk;Z fof/k % fp=kuqlkj ¼fp= 11-1½ ekuk fd fuos’kh
çR;korhZ oksYVrk ds çFke v)Z pØ ds fy, VªkalQkWeZj dh
f}rh;d dq.Myh dk A fljk /kukRed gS rks bl fLFkfr esas
Mk;ksM D vxz vfHkufr esa gksxkA Qyr% Mk;ksM /kkjk ds ekxZ
esa vYi çfrjks/k mRiUu djsxkA bl fLFkfr esa yksM esa vklkuh
ls /kkjk çokfgr gks tkrh gS rFkk yksM ds fljksa ij fuxZe
oksYVrk V0 izkIr gksxhA

fuos’kh oksYVrk ds f}rh; v)ZpØ ds fy,] f}rh;d
dq.Myh dk A fljk vc _.kkRed gksxkA bl fLFkfr esa Mk;ksM
D i’p vfHkufr esa jgsxkA bl voLFkk esa Mk;ksM dk çfrjksèk
mPp gksus ds dkj.k yksM çfrjks/k RL esa ls çokfgr /kkjk dk eku
ux.; ¼yxHkx 'kwU;½ gksxkA fp= ¼11-2½ esa fuos’kh çR;korhZ
oksYVrk ds lkis{k çkIr fuxZe oksYVrk dks le; ds lkFk vkysf[kr
fd;k x;k gSA Li"V gS fd fuxZr oksYVrk ,d fn’kh; vo’; gS
ijUrq le; ds lkFk vkorhZ :i ;s ifjofrZr gks jgh gSA

fp= 11-1

Vi

Vo

Vs

fp= 11-2
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bl çdkj ds fn"Vdkjh esa fuos’kh ladsr ds dsoy vk/ks
pØ dk gh fn"Vdj.k gksrk gS vr% bls v)Z rjax fn"Vdkjh
dgrss gSaA v)Zrjax fn"Vdkjh dh vf/kdre n{krk 40.6% o
mfeZdk xq.kkad 1.21 gksrk gSA
iw.kZ rjax fn"Vdkjh (Full wave Rectifier)

iw.kZ rjax fn"Vdkjh esa fuos’kh çR;korhZ oksYVrk ds nksuksa
v)Z pØksa ds nkSjku fuxZr /kkjk çkIr gksrh gSA iw.kZ rjax
fn"Vdkjh esa nks P-N laf/k Mk;ksMksa dk mi;ksx fd;k tkrk gSA

bl fn"Vdkjh esa çR;korhZ
fuo s’kh ok sYVrk dk s ,d
VªkalQkWeZj dh çkFkfed dq.Myh
ds fljksa ds chp yxk;k x;k
gSA f}rh;d dq.Myh ds fljksa
A vkSj B dks Mk;ksMksa D1 o D2

ds P fljksa ls tksM+k x;k gS
rFkk N- fljs ijLij tqM+s gksrs
gSaA yksM çfrjksèk RL dks Mk;ksMksa
ds N- fljksa dks tksM+us okys rkj rFkk f}rh;d dq.Myh ds eè;
VfeZuy C ds chp tksM+k x;k gS ¼fp= 11-3½A

dk;Zfof/k % çR;korhZ fuos’kh oksYVrk ds fdlh v)Z pØ
ds nkSjku ekuk f}rh;d dq.Myh dk fljk A VfeZuy C ds
lkis{k /kukRed gS rFkk fljk B _.kkRed gS rks bl fLFkfr esas]
Mk;ksM D1 vxz vfHkufr esa rFkk Mk;ksM D2 i’p vfHkufr esa
gksxk vFkkZr~ Mk;ksM D1 esa /kkjk (I1) dk çokg gksrk gSa] ijUrq
Mk;ksM D2 ls ughaA vr% /kkjk] Mk;ksM D1 yksM çfrjks/k RL

rFkk f}rh;d dq.Myh ds Åijh v)Z Hkkx esa rhjksa }kjk n’kkZ;h
xbZ fn’kk essa çokfgr gksrh gSA fuos’kh oksYVrk ds nwljs v)Z pØ
ds nkSjku] f}rh;d dq.Myh dk fljk A VfeZuy C ds lkis{k
_.kkRed rFkk B /kukRed gks tkrk gSA vc] Mk;ksM D1 i’p
vfHkufr esa rFkk Mk;ksM D2 vxz vfHkufr es gksxkA bl fLFkfr
esas /kkjk (I2), Mk;ksM D2 yksM çfrjks/k RL rFkk f}rh;d dq.Myh
ds fupys v)Z&Hkkx esa fcUnqckj (dotted) rhjksa }kjk n’kkZ;h xbZ
fn’kk esa çokfgr gksrh gSaA Li"V
gS fd Mk;ksM D1 vkSj Mk;ksM
D2 esa ckjh&ckjh ls /kkjk
çokfgr gksrh gS rFkk fuos’kh
oksYVrk ds nksuksa v)ZpØksa ds
nkSjku yksM çfrjks/k RL esa èkkjk
,d fn’kk esa gh çkIr gksrh gSA
bl fn"Vdkjh ls çkIr fuxZe
/kkjk rFkk oksYVrk dk fuos’kh

oksYVrk ds laxr rjax çk:i fp= 11-4 esa n’kkZ;k x;k gSA iw.kZ
rjax fn"Vdkjh dh vf/kdre n{krk 81.2% o mfeZdk xq.kkad
0.48 gksrk gSA bl çdkj iw.kZ rjax fn"Vdkjh v/kZ rjax fn"Vdkjh
dh rqyuk esa vf/kd n{krk ls dke djrk gSA

egRoiw.kZ fcUnq
1- çR;korhZ /kkjk (AC) dks fn"V /kkjk (DC) esa ifjofrZr

djus ds fy, ftu ifjiFkksa dk mi;ksx fd;k tkrk gS]
mUgsa fn"Vdkjh ifjiFk dgrs gSaA

2- fn"Vdkjh ifjiFk nks çdkj ds gksrs gSa &

i. v)Zrjax fn"Vdkjh (Half wave Rectifier)
ii. iw.kZ rjax fn"Vdkjh (Full wave Rectifier)

3- v)Z rjax fn"Vdkjh esa fuos’kh çR;korhZ oksYVrk ds dsoy
vk/ks pØ dk gh mi;ksx gksrk gSA

4- v)Zrjax fn"Vdkjh dh vf/kdre n{krk 40.6% o mfeZdk
xq.kkad 1.21 gksrk gSA

5- iw.kZ rjax fn"Vdkjh esa fuos’kh çR;korhZ oksYVrk ds nksuksa
v)Z pØksa ds nkSjku fuxZr /kkjk çkIr gksrh gSA iw.kZ rjax
fn"Vdkjh esa nks P-N laf/k Mk;ksMksa dk mi;ksx fd;k
tkrk gSA

6- iw.kZ rjax fn"Vdkjh dh vf/kdre n{krk 81.2% o mfeZdk
xq.kkad 0.48 gksrk gSA

vH;klkFkZ ç'u
oLrqfu"B ç'u
1- dqpkydksa esa &

¼v½ la;ksth cSaM bysDVªkWu ls vkaf’kd Hkjk gS

¼c½ pkyu cSaM bysDVªkWu ls vkaf’kd Hkjk gS

¼l½ pkyu cSaM bysDVªkWu ls Hkjk gS vkSj la;ksth cSaM
fjä gS

¼n½ pkyu cSaM fjä gS vkSj la;ksth cSaM bysDVªkWu ls
Hkjk gS

2- ,d fo|qrjks/kh inkFkZ og gksrk gS &

¼v½ ftlessa cgqr vf/kd eqä bysDVªkWu gksrs gSa

¼c½  ftlds cká d{k esa ,d bysDVªkWu gksrk gS

¼l½ ftlesa layXu ijek.kqvksa esa ;g la;kstd cU/k mifLFkr
gksrs gS

¼n½ ftlesa eqä bysDVªkWuksa dh la[;k ux.; gksrh gS

3- /kkrqvksa esa fo|qr pkydrk dk dkj.k &

¼v½ izksVkWu ¼c½ eqä bysDVªkWu

¼l½ cfU/kr bysDVªkWu ¼n½ vk;u

fp= 11-3

fp= 11-4
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4- pkydksa esa /kkjk okgd gksrs gSa &

¼v½ gksy

¼c½ eqä bysDVªkWu

¼l½ bysDVªkWu o gksy nksuksa

¼n½ /ku vk;u

5- os inkFkZ ftuds la;ksth cSaM vk/ks Hkjs gks &

¼v½ pkyd ¼c½ dqpkyd
¼l½ v)Zpkyd ¼n½ mi;qZDr lHkh

6- ÅtkZ cSaM ik, tkrs gSa &

¼v½ flQZ ,d v.kq ds fy,

¼c½ eqä bysDVªkWu

¼l½ ,d bysDVªkWu ds fy,

¼n½ cgqr ls ijek.kqvksa ds utnhd (Å nwjh ij) j[kus ij

y?kqÙkjkRed iz’u
1- v)Zpkyd dh ifjHkk"kk nhft,A

2- ÅtkZ varjky fdls dgrs gSaA

3- PN vxz ,oa i’p vfHkufr esa çfrjks/k dk eku fdruk
gksrk gSA

4- P çdkj ds v)Zpkydksa dks ifjHkkf"kr dhft,A

5- uSt v)Zpkyd fdls dgrs gSaA

fucU/kkRed iz’u
1- fo|qr pkydrk ds vk/kkj ij Bkslksa dk foLrr̀ oxhZdj.k

dhft,A

2- ÅtkZ cSaM fl)kar ds vk/kkj ij Bkslksa esa ÅtkZ cSaM varjky
dks le>kb;sA

3- v)Zpkydksa dks ifjHkkf"kr dj uSt ,oa 'kqq) v)Zpkydksa
dks le>kb;sA

4- PN vfHkufr ls vkidk D;k vfHkçk; gSA vfHk"V ifjiFk
js[kkfp= [khapdj le>kb;sA

5- P rFkk N çdkj ds v)Zpkydksa dh O;k[;k dhft;sA

mÙkjekyk % 1 ¼n½ 2 ¼n½ 3 ¼c½ 4 ¼v½ ¼5½ n
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v/;k; & 12

jklk;fud vkca/ku
(Chemical Bonding)

Hk wfedk
mRÑ"V xSlksa ds vfrfjä çÑfr esa ik;s tkus okys lHkh

rÙo LorU= voLFkk esa u jgdj vkf.od voLFkk esa jgrs gSa
vFkkZr~ rÙo ds ijek.kq vkil esa la;qä gksdj ;k vU; rÙoksa ds
ijek.kqvksa ds lkFk la;ksx dj v.kq cukrs gSaA v.kq ;k rks leku
ijek.kq ¼leijekf.od½ (Homoatomic) okys gksrs gSa ;k fofHkUu
ijek.kq ¼fo"ke ijekf.od½ (Heteroatomic) okys gksrs gSaA vr%
nks ;k nks ls vf/kd ijek.kqvksa dks cfU/kr djds v.kq dk fuekZ.k
djus okyk vkd"kZ.k cy gh jklk;fud vkca/k (Chemical
Bond) dgykrk gSA vkids efLr"d iVy ij ;g ç’u nLrd
ns jgs gksaxs fd ijek.kq la;ksx D;ksa djrs gSa] v.kq LFkk;h D;ksa gksrs
gSa tcfd ijek.kq ugha vkSj fofHkUu inkFkksZ a ds v.kqvksa esa mifLFkr
cy dh çÑfr D;k gksrh gS\ bl v/;k; esa ge bu lHkh ç’uksa
ds mÙkjksa dk rFkk fofHkUu inkFkksZa ds v.kqvksa esa mifLFkr vkcaèk
ds çdkjksa dk v/;;u djsaxsA

v"Vd fu;e (Octet Rule)
lu~ 1916 esa th-,u- ywbl (G.N. Lewis) o dkSlsy

(Kossel) us dgk fd mRÑ"V xSlksa ds vfrfjä vU; rÙoksa ds
ijek.kqvksa ds la;kstdrk dks’k esa vkB ls de bysDVªkWuksa dk
iqufoZrj.k djds viuk v"Vd iw.kZ djus ¼vFkok ckáre ;k
la;ksth dks’k esa vkB bysDVªkWu j[kus½ ;k H, Li, Be vkfn ds
lUnHkZ esa f}d (Duplet) ;k M~;wIysV iw.kZ djus ¼la;ksth dks’k½
esa nks bysDVªkWu j[kus ds Øe esa fudVLFk mRÑ"V xSl tSlk
LFkk;h foU;kl çkIr djus dk ç;kl djrs gSaA vr% la;kstdrk
dks’k (Valence shell) esa vkB bysDVªkWu çkIr djuk gh v"Vd
fu;e gSA

bdkbZ & VI

ywbl vkSj dkSlsy us crk;k fd ijek.kq viuk v"Vd iw.kZ
dj LFkk;h mRÑ"V xSl foU;kl dks vftZr djus ds fy,
fuEufyf[kr çdkj ls la;kstu djrs gSa&

,d ;k vf/kd bysDVªkWu dk ,d ijek.kq ls nwljs ijek.kq
ij iw.kZ LFkkukUrj.k }kjk vk;fud vkca/k curk gSA bysDVªkWu
ds lgHkktu }kjk lgla;kstd vkca/k rFkk milgla;kstd
vkca/k curk gSA

v"Vd fu;e dh lhek,¡ (Limitations of Octet Rule)

lkekU;r% v"Vd fu;e vusd ;kSfxdksa ,oa vf/kdka’k
dkcZfud ;kSfxdksa dh lajpukvksa dks le>us esa mi;ksxh gksrk
gS] fQj Hkh v"Vd fu;e ds dqN viokn bl çdkj gSa&

(i) viw.kZ v"Vd okys ;kSfxd ¼bysDVªkWu U;wu ;kSfxd½%
cgqr ls ,sls ;kSfxd Kkr gS ftuds ckáre dks’k esa vkB
bysDVªkWu ls Hkh de bysDVªkWu gksrs gSa] ,sls ;kSfxdksa dks
bysDVªkWu U;wu ;kSfxd dgrs gSa&

tSls& LiCl, BF3, AlCl3, BCl3, ZnCl2, BeH2 vkfn

Cl
,Li : Cl, H : B : H Cl : B : Cle                             bu ;kSfxdksa ds la;kstdrk

dks’k esa Øe’k% 2] 4 rFkk 6 bysDVªkWu gSaA

(ii) çlkfjr v"Vd okys ;kSfxd % vkorZ lkj.kh ds rhljs
rFkk blds vkxs ds vkorksZa ds rÙoksa esa vkca/ku ds fy, 3s
rFkk 3p d{kdksa ds vfrfjä 3d d{kd Hkh miyC/k gksrs
gSaA bu rÙoksa ds vusd ;kSfxdksa esa dsUæh; ijek.kq ds pkjksa
vksj vkB ls vf/kd bysDVªkWu gksrs gSa bUgas çlkfjr v"Vd
okys ;kSfxd dgrs gSaA

tSls& PF5, SF6, IF7, XeF4 vkfn
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fo"ke bysDVªkWu ;qä Lih’kht

,sls ;kSfxd ftuesa dqy bysDVªkWuksa dh la[;k fo"ke (Odd)
gksrh gS v"Vd ds fu;e dk ikyu ugha djrsA

tSls& N O 
 

O N O:
  

 
 

ukbfVªd vkWDlkbM esa ukbVªkstu MkbvkWDlkbM

,d v;qfXer bysDVªkWu esa ,d v;qfXer bysDVªkWu

vk;fud ;k oS|qrla;kstd vkca/k
(Ionic or Electrovalent Bond)

,d ijek.kq ls nwljs ijek.kq ij ,d ;k vf/kd bysDVªkWuksa
ds iw.kZ LFkkukUrj.k ls vk;fud ;k oS|qrla;kstd vkca/k dk
fuekZ.k gksrk gSA ;g /kkrq vkSj v/kkrq ijek.kqvksa ds e/; fufeZr
gksrk gSA /kkrq ijek.kq vius la;ksth dks’k esa mifLFkr ,d ;k
vf/kd bysDVªkWu R;kx dj /kuk;u dk fuekZ.k djrs gSa tcfd
v/kkrq ijek.kq bysDVªkWu xzg.k djds _.kk;u dk fuekZ.k djrs
gSaA foijhr vkosf’kr vk;u ,d&nwljs dh vksj vkd"kZ.k cy
}kjk ijLij tqM+s jgrs gSaA foijhr vkosf’kr vk;uksa ds e/;
fLFkj oS|qrvkd"kZ.k cy dks vk;fud ;k oS|qrla;kstd vkcaèk
dgrs gSaA
vk;fud vkca/k cuus ds fy, ’krsZa
(i) ijek.kq dh vk;uu ,UFkSYih dk eku ftruk de gksxk

èkuk;u mruk vklkuh ls cusxkA
(ii) ijek.kq dh bysDVªkWu yfC/k ,UFkSYih dk eku ftruk

_.kkRed gksxk _.kk;u vklkuh ls cusxkA
(iii) vk;fud ;kSfxd cuus ds fy, tkyd ÅtkZ dk eku

vfèkd gksuk pkfg,A
oS|qrla;kstdrk (Electrovalency)

bysDVªkWu dh og la[;k tks vkca/k fuekZ.k ds fy, dksbZ
ijek.kq ;k rks R;kxrk gS ;k xzg.k djrk gS] oS|qrla;kstdrk
dgykrk gSA vk;fud vkca/k ds fuekZ.k dks fuEufyf[kr mnkgj.k
}kjk le>k;k tk ldrk gSA
¼1½ lksfM;e DyksjkbM (NaCl) dk fuekZ.k (Formation

of Sodium Chloride) : lksfM;e ijek.kq (Z = 11) esa

dsoy ,d la;ksth bysDVªkWu (2, 8,1) gSA blh çdkj
Dyksjhu ijek.kq (Z = 17) esa lkr la;ksth bysDVªkWu (2, 8,
7) gSA lksfM;e ijek.kq ,d bysDVªkWu R;kx dj Na++++

¼èkuk;u½ dk fuekZ.k djrk gSA bl R;kxs x;s bysDVªkWu
dks Dyksjhu ijek.kq xzg.k djds Cl– _.kk;u esa cny
tkrk gSaA ;s nksuksa foijhr vkosf’kr vk;u ijLij vkdf"kZr
gksdj NaCl dk fuekZ.k djrs gSaA

(2,8,1) (2,8)(2,8,7) (2,8,8)
Na Cl: [Na ][:Cl : ]   

     ;k   (NaCl)

¼2½ eSXuhf’k;e DyksjkbM dk fuekZ.k (Formation of
Magnesium Chloride) : e SXu h f’ k;e ijek.k q
(Z = 12) esa nks la;ksth bysDVªkWu (2, 8, 2) gSA Dyksjhu
ijek.kq (Z = 17) esa lkr la;ksth bysDVªkWu (2, 8, 7) gSA
vc eSXuhf’k;e ijek.kq nksuksa la;ksth bysDVªkWu R;kxuk
pkgrk gS fdUrq Dyksjhu ijek.kq dsoy ,d bysDVªkWu xzg.k
djus dh fLFkfr esa gksrk gS] vFkkZr~ bu R;kxs x;s bysDVªkWu
dks nks Dyksjhu ijek.kq xzg.k dj eSXuhf’k;e DyksjkbM
dk fuekZ.k djrs gSaA

( )2,8,2

(2,8,7)

Mg
Cl :

Cl :
?

?
2

( )2,8
[Mg] ?? ?? ?

?






[: Cl :]?



 (2,8,8)

[: Cl :]
?



(2,8,7) (2,8,8)
  ;k   (MgCl2)

vk;fud ;kSfxdksa ds vfHkyk{kf.kd xq.k

(Characteristics Properties of Ionic Compounds)

¼1½ HkkSfrd voLFkk (Physical State) : vk;fud ;kSfxd
çk;% Bksl gksrs gSa D;ksafd os fLFkj oS|qrvkd"kZ.k cy }kjk
,d fuf’pr O;oLFkk esa ladqfyr gksrs gSa ftls fØLVy
tkyd (Crystal Lattice) dgrs gSaA tSls& lksfM;e
DyksjkbM ?ku lajpuk (Cubic Structure) esa ik;k tkrk
gSA ¼fp= 12-1½

ftlesa ,d Na+ vk;u Ng Cl– vk;uksa rFkk ,d Cl–

vk;u Ng /kuk;uksa ls f?kjk jgrk gSA ¼leUo; la[;k&6½A

fp= 12-1 % lksfM;e DyksjkbM dk fØLVy tkyd

P ijek.kq ds pkjksa vksj 10e- gS S ijek.kq ds pkjksa vksj 12e- gS

:

:
:

:

: :

:
. .
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¼2½ xyukad ,oa DoFkukad (Melting and Boiling Points) :
çcy varjkvkf.od cyksa dh mifLFkfr ds dkj.k vk;fud
;kSfxdksa ds xyukad ,oa DoFkukad mPp gksrs gSaA

¼3½ oS|qr pkydrk (Electrical Conductivity) : vk;fud
;kSfxd laxfyr rFkk tyh; foy;u esa vk;uksa dh fuf’pr
O;oLFkk dks lekIr dj nsrs gSa ftlesa vk;u vfHkxeu ds
fy, Lora= gks tkrs gSa vkSj oS|qr dk lapkyu djrs gSaA

¼4½ dBksjrk vkSj Hkaxqj çÑfr (Hardness and Brittle
Nature) : vk;fud ;kSfxdksa esa vk;uksa dh fufcM ladqfyr
O;oLFkk ds dkj.k çk;% dBksj gksrh gSaA vk;fud ;kSfxdksa
esa çR;sd vk;u] foijhr vkosf’kr vk;uksa ls f?kjk jgrk
gS tSls gh cká cy yxkrs gSa rks vk;fud fØLVy dh
ijrsa ,d&nwljs ij fQly tkrh gS] ftlls leku vkos’k
okys vk;u lehi vk tkrs gSa rFkk çfrd"kZ.k c<+ tkrk gS
¼fp= 12-2½ blfy, vk;fud ;kSfxd Hkaxqj çÑfr çnf’kZr
djrs gSaA

¼5½ foys;rk (Solubility) : vk;fud ;k oS|qrla;kstd ;kSfxd
lkekU;r% ty tSls /kqzoh; foyk;dksa esa foys; gksrs gSaA
okLro esa bl çdkj ds foyk;dksa ds /kqzoh; v.kq fØLVyh;
Bkslksa ds vk;uksa ds lkFk vUr%fØ;k dj ysrs gSa] ftlds
ifj.kkeLo:i ÅtkZ eqä gksrh gSA ;fn foyk;d ty gks
rks eqä gqbZ bl ÅtkZ dks ty;kstu ÅtkZ (Hydration
energy) dgrs gSaA vk;fud ;kSfxd] csUthu] dkcZu
VsVªkDyksjkbM tSls dkcZfud foyk;dksa esa foys; ugha gksrs]
D;ksafd ;s v/kqzoh; çÑfr ds gksrs gSaA

¼6½ vk;fud vfHkfØ;k,¡ (Ionic Reactions) : tyh;
foy;u esa vk;fud ;kSfxd vk;uksa esa fo;ksftr gks tkrs
gSa] vr% vk;fud vfHkfØ;k,¡ rhoz xfr ls lEiUu gksrh
gSaA mnkgj.k ds fy, tc NaCl o AgNO3 ds tyh;
foy;u dks feyk;k tkrk gS rks AgCl dk ’osr vo{ksi
rqjUr gh cu tkrk gSA

¼7½ vnSf’kd (Non-Directional) : vk;fud vkca/k vnSf’kd
gksrs gSaA

¼8½ mPp ?kuRo (High Density) : vk;fud ;kSfxdksa esa
fLFkj oS|qrvkd"kZ.k cy ds dkj.k vk;u ,d&nwljs ds
lehi vk tkrs gSaA ftlls çfr bdkbZ vk;ru esa vk;uksa
dh la[;k c<+ tkrh gS] ftlds QyLo:i ;kSfxdksa dk
?kuRo c<+ tkrk gSA

¼9½ le:irk (Isomorphism) : vusd vk;fud ;kSfxd
leku bysDVªkWfud foU;kl ds dkj.k le:irk çnf’kZr
djrs gSaA tSls& NaF  rFkk MgO ;gk¡ Na+, F–, Mg2+,
O2– dk bysDVªkWu foU;kl leku gSA

lgla;kstd vkca/k (Covalent Bond)
ySUxE;wj us ywbl ds lg;ksx ls lgla;kstd vkca/k dh

O;k[;k dh( buds vuqlkj nks leku vFkok fHkUu&fHkUu ijek.kqvksa
ds e/; bysDVªkWuksa ds lgHkktu }kjk fufeZÙk vkca/k dks lgla;kstd
vkca/k dgrs gSaA

bl vkca/k esa yxHkx leku fo|qr_.kkRedrk okys nks
ijek.kq ;k ,d gh rÙo ds nks ijek.kq bysDVªkWuksa dk lk>k dj
lgla;kstd vkcU/k dk fuekZ.k djrs gSaA

lgla;kstd v.kqvksa ds mnkgj.k %

(1) leijekf.od v.kq (Homoatomic Molecules) : lcls
ljyre v.kq gkbMªkstu (H2) gS] ftlesa Hkkx ysus okys
nksuksa gkbMªkstu ijek.kqvksa esa ,d bysDVªkWu gksrk gSA ;g
leku :i ls bl bysDVªkWu ;qXe dks lgHkkftr djrs gSa
rFkk nksuksa mRÑ"V xSl (He) dk bysDVªkWfud foU;kl
çkIr djrs gSaA

H H H : H   ;k H – H

leijekf.od v.kqvksa ds dqN vU; mnkgj.k fuEufyf[kr gSa&

Dyksjhu v.kq (Cl2) esa nksuksa Dyksjhu ijek.kqvksa (Z = 17)
ds la;ksth dks’k esa lkr bysDVªkWu gksrs gSa vkSj çR;sd esa ,d
la;ksth bysDVªkWu dh deh gksrh gSA ;s ,d bysDVªkWu ;qXe dk
lgHkktu djrs gSa] ftlesa çR;sd ds }kjk ,d bysDVªkWu dk
;ksxnku fd;k tkrk gS&

: Cl Cl : : Cl :Cl :         
      

;k Cl–Cl

         lgHkkftr bysDVªkWu ;qXe

(2) fo"keijekf.od v.kq (Heteroatomic Molecules) :
lgla;kstd vkca/k fuekZ.k esa Hkkx ysus okys v.kq esa ;fn
ijek.kq fHkUu gksrs gS rks ;s fo"keijekf.od v.kq dgykrs gSaAfp= 12-2 % vk;fud ;kSfxdksa dh Hkaxqj çÑfr


lgHkkftr bysDVªkWu ;qXe


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fo"keijekf.od v.kqvksa ds dqN mnkgj.k fuEufyf[kr gSa&

ty v.kq (H2O) H O H H : O: H?? ? ?? ? ? ?? 
 

 ;k H—O—H

esFksu v.kq (CH4)  4H C H: C: H? ? ?? ?? 
 

 ;k

vf/kdre lgla;kstdrk (Maximum Covalency)
fdlh rÙo }kjk cuk;s tk ldus okys vf/kdre

lgla;kstd vkca/kksa dh la[;k dks vf/kdre lgla;kstdrk
dgrs gSaA

ifjorZu’khy la;kstdrk (Variable Valency)
;fn dksbZ rÙo ,d ls vf/kd lgla;kstdrk çnf’kZr

djrs gSa rks bls rÙo dh ifjorZu’khy la;kstdrk dgrs gSaA
tSls& QkWLQksjl PCl3 

 o PCl5 cukrk gSA ;gk¡ QkWLQksjl +3,
+5 la;kstdrk çnf’kZr djrk gSA

lgla;kstd ;kSfxdksa ds vfHkyk{kf.kd xq.k
(Characteristics, Properties of Covalent
Compounds)
¼1½ HkkSfrd voLFkk (Physical State) : lgla;kstd ;kSfxd

lkekU;r% v/kqzoh; (Non Polar) vFkok cgqr de /kzqoh;
gksrs gSaA bu ;kSfxdksa dh Bksl ;k nzo voLFkk buds
v.kqvksa ds e/; mifLFkr nqcZy ok.MjokYl cyksa ds dkj.k
gksrh gSA

xSl & O2,N2, Cl2

æo & Br2 ¼ok"i’khy æo½

Bksl & ghjk] xzsQkbV] S8, P4

¼2½ fØLVy lajpuk (Crystal Structure) : lgla;kstd
;kSfxd lkekU;r% NksVs&NksVs fØLVy ds :i esa gksrs gSaA
ysfdu dqN lgla;kstd ;kSfxdksa dh lajpuk bruh fo’kky
fØLVyh; gksrh gS fd os vlk/kkj.k :i ls dBksj gksrs gS]
tSls & ghjk] flfydk] SiC, AlN vkfnA

ghjk (Diamond) : ghjs esa dkcZu ijek.kq ,d&nwljs ls
sp3 ladfjr prq"Qydh; :i ls pkj vU; dkcZu ijek.kq
ls caf/kr gksrs gSA bl çdkj cgqr ls prq"Qyd ijLij
lqn<̀+ :i ls xq¡Fksa jgrs gSa ¼fp= 12-3½A ;gh dkj.k gS fd
ghjk lgla;kstd ;kSfxd gksrs gq, Hkh dBksj gSA

xzsQkbV (Graphite) : ;g ,d ijrnkj lajpuk ds :i
esa ik;k tkrk gSA blesa dkcZu ijek.kq  sp2 ladfjr
voLFkk esa gksrs gSa vkSj ijLij ,d fu;fer "kV~Hkqt ds #i
esa tqM+dj pknj ¼’khV½ ds leku ijrs cukrs gSa] tks ijLij
,d&nwljs ls 3.35 Å dh nwjh ij ok.MjokYl cyksa }kjk
fLFkj jgrh gSA çR;sd dkcZu ijek.kq ij ,d LorU=

bysDVªkWu jgrk gS ftls xfr’khy (mobile) bysDVªkWu dgrs
gSaA ;g bysDVªkWu ijrksa ds yEcor~ p-d{kdksa esa mifLFkr
jgrk gSA bu xfr’khy ;k eqDr bysDVªkWuksa ds dkj.k
xszQkbV ,d lgla;kstd ;kSfxd gksrs gq, Hkh oS|qr dk
lqpkyd gS vkSj bysDVªkWM cukus ds dke vkrk gSA

pw¡fd xzsQkbV fo’kky v.kq ds :i esa jgrk gS vr% bldk
xyukad mPp gksrk gSA ijrh; lajpuk dh ijrksa ds eè;
nqcZy ok.MjokYl cy gksus ds dkj.k ijrsa ,d&nwljs ij
vklkuh ls fQly tkrh gS ¼fp= 12-4½A blfy, ;g
eqyk;e o fpduk gksrk gSA bl xq.k ds dkj.k gh bldk
?kfM+;ksa esa 'kq"d Lusgdksa (Lubricants) ds :i esa mi;ksx
fd;k tkrk gSA

¼3½ xyukad vkSj DoFkukad (Melting Points and Boiling
Points) : lgla;kstd ;kSfxdksa ds e/; nqcZy vkd"kZ.k
cy tSls& f}/kqzo vkd"kZZ.k] gkbMªkstu vkca/k] ok.MjokYl
cy vkfn gksrs gSa] ftUgsa rksM+us ds fy, vf/kd ÅtkZ dh
vko’;drk ugha gksrh gSA blfy, buds xyukad ,oa
DoFkukad çk;% de gksrs gSaA ghjk vkSj xzsQkbV] tSls
fo’kky v.kqvksa esa vusd v.kq ,d&nwljs esa xq¡Fkas :i esa ik,
tkus ds dkj.k buds xyukad ,oa DoFkukad ds eku
vis{kkÑr vf/kd gksrs gSaA

fp= 12-3 % ghjs dh lajpuk

fp= 12-4 % xzsQkbV dh lajpuk

H

H

H
H   C   H

H



[ 84 ]

¼4½ ok"i’khyrk (Volatility) : v.kqvksa ds e/; nqcZy vkd"kZZ.k
cy ds dkj.k gh lkekU;r% ;s ;kSfxd cgqr ok"i’khy gksrs
gSaA

¼5½ oS|qr pkydrk (Electrical Conductivity) : çk;%
lgla;kstd inkFkZ oS|qr dk pkyu ugha djrs gSa ¼xzsQkbV
ds vykok½ D;ksafd buesa eqDr bysDVªkWu ;k vk;u vuqifLFkr
gksrs gSa ijUrq dqN ;kSfxd tks foyk;dksa esa ?kqydj vk;u
nsrs gSa oS|qr pkydrk n’kkZrs gSaA

tSls % HCl, H2SO4, HNO3

HCl + H2O   H3O+ + Cl–

dqN ;kSfxd Lor% vk;uu }kjk oS|qr dk pkyu djrs gSaA

tSls % H2O, NH3

H2O + H2O   H3O+ + OH–

NH3 + NH3 NH4
+ + NH2

–

xzsQkbV esa çR;sd dkcZu ijek.kq ds ikl ,d eqDr bysDVªkWu
gksrk gS] vr% ;g oS|qr /kkjk dk pkyu djrk gSA

¼6½ foys;rk (Solubility) : fdlh ;kSfxd dh foys;rk esa
lkekU;rk ,d fl)kUr ykxw gksrk gS & leku] leku dks
?kksyrk gS (Like dissolves Like) vFkkZr~ vk;fud ;kSfxd
/kzqoh; foyk;dksa esa foys; gksrs gSa rFkk lgla;kstd ;kSfxd

v/kqzoh; foyk;dksa (C6H6, CS2, CCl4) esa foys; gksrs gSaA
lkekU;r;k ;s ty esa v?kqyu’khy o dkcZfud foyk;dksa
esa ?kqyu’khy gksrs gSaA blesa Hkh fo’kky v.kq tSls ghjk]
xzsQkbV] tks fd fdlh Hkh foyk;d esa foys; ugha gksrs gSa]
viokn gh gSA

¼7½ jklk;fud vfHkfØ;k’khyrk (Chemical Reactivity) :
lgla;kstd ;kSfxdksa dh vfHkfØ;k,a vkf.od çÑfr gksus
ds dkj.k /kheh xfr ls lEiUu gksrh gSA bu vfHkfØ;kvksa
esa dqN iqjkus vkca/k VwVrs gSa rFkk u;s vkca/k curs gSaA bu
vfHkfØ;kvksa dk xfrt v/;;u vklkuh ls fd;k tk
ldrk gSA

¼8½ vkca/k dh çÑfr (Nature of Bond) : d{kdksa ds
vfrO;kiu ds dkj.k vkca/k n<̀+ ,oa fn’kkRed gksrs gSaA

¼9½ leko;ork (Isomerism) : os ;kSfxd ftudk v.kqlw=
leku gks fdUrq lajpukRed lw= ;k f=foe foU;kl
fHkUu&fHkUu gks leko;oh dgykrs gSa] vkSj bl ifj?kVuk
dks leko;ork dgrs gSaA lgla;kstd ;kSfxd çk;%
leko;ork çnf’kZr djrs gSaA

lkj.kh 12-1 % vk;fud rFkk lgla;kstd ;kSfxdksa esa rqyuk

Øe la- xq.k vk;fud ;k Sfxd lgla;k std ;kSfxd

    1. HkkSfrd voLFkk çk;% Bksl ¼tSls & CaCl2, NaCl Bksl & ghjk] xzsQkbV
MgCl2) æo & Br2 ¼ok"i’khy æo½

xSl & (O2, N2, Cl2)

    2. fØLVy lajpuk foifjr vkosf’kr vk;uksa ls cus ijek.kqvksa ls cus gksrs gSaA

    3. vkca/k çÑfr vk;fud vkca/k esa vfn’kkRed xq.k lgla;kstd vkca/k esa fn’kkRed xq.k

    4. leko;ork çnf’kZr ugha djrs çnf’kZr djrs gSaA

    5. vkca/kksa dh n<̀+rk vkca/k n<̀+ gksus ds dkj.k Hkaxqj çÑfr vkca/k vis{kkÑr nqcZy gksus ls ènq]
çnf’kZr djrs gSaA dksey rFkk xyuh; gksrs gSaA

    6. xyukad o DoFkukad mPp fuEu ¼dqN vioknksa dks NksM+dj½

    7. foys;rk /kzqoh; foyk;dksa (H2O, CHCl3) v/kqzoh; foyk;dksa(C6H6, CS2, CCl4)
esa foys; esa foys;

    8. pkydrk æfor ;k foys; voLFkk esa oS|qr oS|qr ds dqpkyd
ds lqpkyd viokn & xzsQkbV

    9. jklk;fud rhoz xfr ls lEiUu gksrh gS ean xfr ls lEiUu gksrh gS
vfHkfØ;k’khyrk

   10. le:irk çnf’kZr djrs gSa çnf’kZr ugha djrs gSa
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milgla;kstd vkca/k (Coordinate Bond)
;g ,d fo’ks"k çdkj dk lgla;kstd vkca/k gksrk gS

ftlesa nks ijek.kq lk>s ds bysDVªkWu ;qXe }kjk c¡/ks jgrs gSaA bl
bysDVªkWu ;qXe ij nksuksa ijek.kq dk leku lk>k gksrk gS] ijUrq
lk>s dk bysDVªkWu ;qXe dsoy ,d gh ijek.kq }kjk fn;k tkrk gSA

bysDVªkWu ;qXe nsus okyk ijek.kq nkrk ijek.kq dgykrk gS]
xzg.k djus okyk ijek.kq xzkgh ijek.kq dgykrk gSA bl vkcaèk
dks rhj ( ) ds fpUg ls çnf’kZr djrs gSaA rhj dk ’kh"kZ xzkgh
dh vksj rFkk iwaN nkrk dh vkSj gksrh gSA

mnkgj.k 1 % veksfu;e ewyd (NH4
+)

mnkgj.k 2 % cksjkWu Vªkb¶yqvksjkbM dk veksfu;k ds lkFk
;ksxkRikn &

H F H F
H : N : B: F H : N : B: F

H F H F

 
  
 
 

   
   ;k

H F
| |

H — FN B
| |

H F

 
 
   
 
  

vU; mnkgj.k BF4
–, SO4

2–, H2O2, O3, SO2, SO3, Al2Cl6

vkfnA

1- vkcU/k dh çÑfr % milgla;kstd ;kSfxd esa vk;fud
rFkk lgla;kstd vkca/k ds y{k.k gksrs gSaA

2- foys;rk % milgla;kstd ;kSfxd lkekU;r% vkaf’kd
:i ls /kzqoh; gksus ds dkj.k ty esa vYi foys; ysfdu
dkcZfud foyk;dksa esa foys; gksrs gSaA

3- xyukad ,oa DoFkukad % milgla;kstd ;kSfxdksa ds
xyukad ,oa DoFkukad lgla;kstd ;kSfxdks ls vf/kd
,oe~ vk;fud ;kSfxdksa ls fuEu gksrs gSaA

4- milgla;kstd vkcU/k fn’kkRed çÑfr ds gksrs gSaA vr%
leko;fo;ksa ds ik, tkus dh lEHkkouk jgrh gSA

ijek.kq d{kdksa dk vfrO;kiu
vfrO;kiu (Overlapping)

tc nks ijek.kq ,d & nwljs ds fudV vkrs gSa] rks muds
bysDVªkWu vHkz ,d & nwljs ds ukfHkdksa ds çfr vkdf"kZr gksrs gSaA
nksuksa ijek.kqvksa ds ijekf.od d{kdksa dk vkaf’kd varZHksnu gks

tkrk gSA blds QyLo:i bysDVªkWu la;qfXer gks tkrs gSaA bls
ijek.kq d{kd vfrO;kiu dgrs gSaA vfrO;kiu dh lhek
lgla;ksth vkca/k dh çcyrk dks çnf’kZr djrh gSA nks ijek.kqvksa
ds e/; vf/kd vfrO;kiu çcy vkca/k ds cuus dks çnf’kZr
djrk gSA vfrO;kiu ls ra= dh ÅtkZ esa deh vkrh gSA vr%
foyfxr ijek.kqvksa dh rqyuk esa v.kq T;knk LFkkbZ gkssrs gSaA

ijek.kq d{kdksa ds vfrO;kiu ds ifj.kkeLo:i çfr eksy
eqDr gqbZ ÅtkZ dh ek=k dks vkca/k ÅtkZ dgrs gSaA tc nks
ijek.kq] v.kq fuekZ.k ds fy, lehi vkrs gSa rc muds d{kdksa dk
vfrO;kiu /kukRed] _.kkRed ;k 'kwU; gks ldrk gSA ;g
d{kd rjax Qyu ds vk;ke dh fnd~LFkku esa fn’kk vkSj fpUg
¼Qst½ ij fuHkZj djrk gSA vxj vkca/k fuekZ.k ds fy, d{kdksa
dk fpUg vkSj fn’kk ,d leku gksrh gS] mls /kukRed vfrO;kiu
dgrs gSaA tc d{kdksa ds fpUg foijhr vkSj fn’kk leku gksrh
gS] rks bls _.kkRed vfrO;kiu dgs gSa] tcfd ijekf.od
d{kdksa dh fn’kk vyx gksus ds dkj.k vfrO;kiu ugha gksrk gS]
bls 'kwU; vfrO;kiu dgrs gSa ¼fp= 12-5½A

fp= 12-5 % s rFkk p ijek.kq d{kdksa ds /kukRed]
_.kkRed rFkk 'k wU; vfrO;kiu

$

(j)
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d{kdksa ds vfrO;kiu ds vk/kkj ij lgla;ksth vkca/k nks
çdkj ds gksrs gSa &

1- flXek  vkcU/k 2- ikbZ  vkcU/k

1- flXek  vkcU/k % og vkcU/k tks vkca/kh d{kdksa ds
varZukfHkdh; v{k ij fljsokj (Head on) ;k lev{kh;
vfrO;kiu ls curs gks] mUgsa flXek  vkca/k dgrs gaSA

(i) s - s vfrO;kiu % bl çdkj ds vfrO;kiu esa
ijek.kqvksa dss s d{kd ijLij vfrO;kiu djds
vkf.od d{kd cukrs gSA ijUrq s d{kd dk vkdkj
xksykdj gksus ds dkj.k ;g vfrO;kiu fn’kkRed
ugha gksrk gSA

tSls gkbMªkstu H2 v.kq esa ¼fp= 12-6½

(ii) s - p vfrO;kiu % tc fdlh ijek.kq dk v)Ziwfjr
s d{kd nwljs ijek.kq ds v)Ziwfjr p d{kd ls
vfrO;kiu djrk gS] rc ;g vfrO;kiu s-p
vfrO;kiu dgykrk gSA bl vfrO;kiu ls  vkcaèk
curk gSA ;g fn’kkRed vkca/k gSA dqN eq[; mnkgj.k
HCl, NH3, H2O esa s - p vfrO;kiu gksrs gSaA

      tSls & HCl ¼fp= 12-7½

(iii) p - p vfrO;kiu % ;g nks çdkj ls ldrk gS rFkk
nksuksa gh fn’kkRed vkca/k gSA

lev{kh; vfrO;kiu % tc nks v)Ziwfjr d{kd ,d
gh v{k ij vfrO;kiu djrs gSa] rks lev{kh; vfrO;kiu
dgykrk gSA tSls Cl2 esa ¼fp= 12-8½

2 - ikbZ () vkcaU/k % og vkcU/k tks vkca/kh d{kdksa ds
varZukfHkdh; v{k yacor~ ¼laikf’Zod½ rFkk lekukarj

vfrO;kiu ls curs gks mUgsa ikbZ  vkca/k dgrs gSaA
¼fp= 12-9½

ladj.k (Hybridisation)
yxHkx leku ÅtkZ ysfdu fHkUu vkÑfr;ksa ds d{kd

viuh ÅtkZ rFkk bysDVªkWu vHkz dk iqufoZrj.k dj mruh gh
la[;k esa leku ÅtkZ rFkk leku vkÑfr okys uohu d{kd
cukrs gSa] mUgsa ladfjr d{kd dgrs gSa] rFkk bl ifj?kVuk dks
ladj.k dgrs gSaA

ladj.k ds fy, ifjfLFkfr;k¡

(Conditions of Hybridisation)

1- ,d gh ijek.kq ;k vk;u ds yxHkx leku ÅtkZ ds
d{kd ladj.k esa Hkkx ysrs gSaA

2- ladfjr d{kdksa dh la[;k ladj.k esa Hkkx ysus okys
fofHkUu d{kdksa dh la[;k ds cjkcj gksrh gSA

3- ladj.k esa fjDr] v)Ziw.kZ ;k iw.kZ Hkjs d{kd Hkkx ysrs gSaA

4- ladfjr d{kd çcy vkca/k cukrs gSa] D;ksafd buesa vf/kd
fn’kkRed xq.k gksrs gSaA

5- ,d rÙo fofHkUu çdkj ds ladj.k n’kkZ ldrk gSA

6- ladfjr d{kd LFkk;h O;oLFkk ikus ds fy, f=foe esa
fof’k"V fn’kkvksa esa funsZf’kr gksrs gSaA blfy, ladj.k dk
çdkj v.kq dh T;kfefr fu/kkZfjr djrk gSA

ladj.k ds çdkj (Types of Hybridisation)

s, p o d d{kd vkil esa lfEefyr gksdj sp, sp2, sp3,
dsp2, sp3d, sp3d2 rFkk sp3d3 ladfjr d{kd cukrs gSaA

bl v/;k; esa ge s o p d{kdksa ds vkil esa lfEefyr
gksus ls cus rhu çdkj ds ladj.k dk v/;;u djsaxsA

(i) sp ladj.k (ii) sp2 ladj.k (iii) sp3 ladj.k

fp= 12-6 % gkbMªkstu v.kq esa ijekf.od d{kdksa
dk vfrO;kiu

fp= 12-7 % gkbMªkstu DyksjkbM (HCl) v.kq esa
ijekf.od d{kdksa dk vfrO;kiu

fp= 12-8 % Dyksjhu (Cl2) v.kq esa p-p ijekf.od
d{kdksa dk vfrO;kiu

fp= 12-9 % p d{kdksa dk laikf'Zod vfrO;kiu
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js[kh; ;k sp ladj.k (Linear or sp hybridisation)
bl çdkj ds ladj.k esa ,d  s rFkk ,d p d{kd ladfjr

gksdj nks u;s sp ladfjr d{kd cukrs gSaA blds v.kq dh
vkÑfr js[kh; gksrh gSA bl ladj.k dks fod.kZ ;k js[kh;
ladj.k Hkh dgrs gSaA mnkgj.k % BeCl2, CO2, HgCl2, BeF2,
C2H2 vkfnA

csfjfy;e ¶yksjkbM v.kq dk fuekZ.k

(Formation of Beryllium fluoride (BeF2) Molecule)
Be dk ijek.kq Øekad 4 vkSj vk| voLFkk esa bldk

bysDVªkWfud foU;kl 1s22s2 gksrk gSA pw¡fd blds nksuksa d{kd
Hkjs gksrs gSa] vr% vkca/k fuekZ.k esa blds Hkkx ysus dh lEHkkouk
ugha gksrh gSA v.kq dk lw= n’kkZrk gS fd ;g f}la;ksth
(Bivalent) gSA blfy, iwjs Hkjs gq, 2s d{kd ls ,d bysDVªkWu
2p ds ,d fjDr d{kd esa çksUur dj fn;k tkrk gS] tSlk fd
uhps nf’kZr gS %

2s ,oa 2p nksuksa d{kd] ftuesa fd ,d&,d bysDVªkWu
gksrk gS] sp-ladj.k esa lfEefyr gksrs gSaA nks sp-ladj d{kd nks
¶yqvksjhu ijek.kqvksa (1s22s22px

22py
2pz

1) ds v)Ziwfjr 2p-
d{kdksa ls v{kh; vfrO;kiu dj vkca/k cukrs gSaA BeF2 dk
d{kd fp= fuEuor~ gksrk gS ¼fp= 12-10½A

f=dks.kh; ;k sp2 ladj.k

(Trigonal or sp2 hybridisation)
bl çdkj ds ladj.k ds vUrxZr ,d s o nks p d{kd

ladfjr gksdj rhu u, sp2 ladfjr d{kdksa dk fuekZ.k djrs gSaA
çR;sd sp2 ladfjr d{kd esa 33.3% s- y{k.k rFkk 66.7% p-
y{k.k gksrs gSa ¼fp= 12-11½A

v.kq dh vkÑfr f=dks.kh; leryh; gksrh gS rFkk v.kq esa
vkca/k dks.k 120º dk gksrk gSA v.kq dh vkÑfr f=dks.kh; gksus
ds dkj.k bls f=dks.kh; ladj.k Hkh dgrs gSaA

mnkgj.k & BF3, AlCl3, C2H4, NO2
–, SO2, SnCl2 vkfn

¼fp= 12-12½A

tSls & BF3 v.kq dk cuuk (Formation of BF3 Molecule)
prq"Qydh; ;k sp3 ladj.k

(Tetrahedral or sp3 hybridisation)
bl ladj.k ds varxZr ,d s o rhu p d{kd ladfjr

gksdj pkj u, sp3 ladfjr d{kdksa dk fuekZ.k djrs gSaA çR;sd
sp3 ladfjr d{kd esa 25% s-y{k.k o 75% p-y{k.k gksrs gSaA

v.kq dh vkÑfr leprq"Qydh; gksrh gS rFkk v.kq esa
vkca/k dks.k 109.28º gksrk gSA v.kq dh vkÑfr prq"Qydh;
gksus ds dkj.k bls prq"Qydh; ladj.k Hkh dgrs gS
¼fp= 12-13½A

(i) esFksu dk fuekZ.k &

esFksu (CH4) v.kq esa dkcZu ds pkjkas sp3 ladj.k d{kd
gkbMªkstu ds v)Ziwfjr 1s d{kd ds lkFk v{kh;
vfrO;kiu djrs gSaA bl çdkj lHkh pkjksa C – H vkcaèk

fp= 12-10 % BeF2 v.kq dk d{kd fp=

fp= 12-11 % sp2 ladj.k

fp= 12-12 % BF3 v.kq dk d{kd fp=
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 vkca/k gksrs gSa vkSj 109.28º ds vkca/k dks.k ds lkFk
,d fu;fer prq"Qyd ds pkjksa fdukjksa ij fLFkr gksrs
gSaA ¼fp= 12-14½

(ii) veksfu;k dk fuekZ.k % veksfu;k esa ukbVªkstu dk
ijek.kq Øekad 7 vkSj bysDVªkWfud foU;kl 1s2 2s2 2px

1

2py
1 2pz

1 gksrk gSA ukbVªkstu ijek.kq sp3 ladfjr gksrk gS
vksj rhuksa p-d{kd gkbMªkstu d{kdksa ds lkFk vfrO;kiu
esa lfEefyr gksrs gSaA

bl çdkj lHkh N – H vkca/k ( )? çÑfr okys gksrs gSaA

bysDVªkWu ds ,dkdh ;qXe dh mifLFkfr fijkfeMh T;kfefr
dks rFkk vkca/k dks.k 107.5° dks fu:fir djrk gS

¼fp= 12-15½A

(iii) ty dk fuekZ.k % H2O esa vkWDlhtu dk ijek.kq
Øekad 8 rFkk bysDVªkWfud foU;kl 1s22s22px

22py
12pz

1

gksrk gSA vkWDlhtu ijek.kq Hkh sp3 ladfjr gksrk gS
tcfd bl fLFkfr esa ,d&,d bysdVªkWu okys nks d{kd

gkbMªkstu d{kdksa ds lkFk vfrO;kiu esa 'kkfey gksrs gSaA

vr% nksuksa O – H vkca/k flXek vkca/k gksrs gSaA nks
,dkdh bysDVªkWu ;qXe dh mifLFkfr eqM+h gqbZ ;k dks.kh;
T;kfefr dks rFkk vkca/k dks.k 104.5° fu:fir djrh gS
¼fp= 12-16½A

egRoiw.kZ fcUnq

1- v.kq esa ijek.kqvksa ds e/; mifLFkr vkd"kZ.k cy dks
jklk;fud vkca/k dgrs gSaA blds cuus ls v.kq esa LFkkf;Ro
vk tkrk gSA

2- vkca/k dk fuekZ.k v"Vd fu;e ds vuqlkj gksrk gS] vFkkZr~
çR;sd ijek.kq vius ckáre dks’k esa vkB bysDVªkWu çkIr

fp= 12-14 % esFksu v.kq dk d{kd fp=

fp= 12-15 % veksfu;k v.kq dk d{kd fp=

fp= 12-16 % H2O v.kq dk d{kd fp=
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djuk pkgrk gSA

3- v"Vd fu;e ds viokn&

(i)  bysDVªkWu U;wu ;kSfxd & BeCl2, BF3, AlCl3 vkfnA

(ii)  v"Vd dk çlkj & PCl5, SF6, IF7 vkfnA

(iii) fo"ke bysDVªkWu ;qDr ;kSfxd & NO, NO2 vkfnA

4- jklk;fud vkca/k çeq[kr% rhu çdkj ds gksrs gSa &

vk;fud] lgla;kstd rFkk milgla;kstd vkca/k

5- vk;fud vkca/k vf/kdrj s-CykWd ds rRo rFkk p-CykWd
ds gSykstuksa ls curs gSaA

6- lgla;ksth vkca/k v)Ziwfjr d{kdksa ds vfrO;kiu ;k
bysDVªkWu lk>snkjh ds ifj.kkeLo:i curs gSaA

7- milgla;kstd vkca/k esa nks ijek.kq lk>s ds bysDVªkWu
;qXe }kjk c¡/ks jgrs gS] ijUrq lk>s dk bysDVªkWu ;qXe dsoy
,d gh ijek.kq }kjk fn;k tkrk gSA bysDVªkWu ;qXe nsus
okys ijek.kq dks nkrk vkSj xzg.k djus okys ijek.kq dks
xzkgh dgrs gSaA

8- flXek () vkca/k vkca/kh d{kdksa ds varZukfHkdh; v{k ij
fljsokj ;k lev{kh; vfrO;kiu ls curs gSaA

9- ikbZ () vkca/k d{kdksa ds varZukfHkdh; v{k ij yEcor~]
rFkk laikf’Zod lekukarj vfrO;kiu ls curs gSaA

10- ladj.k esa yxHkx leku ÅtkZ ds d{kd vkil esa lerqY;
ÅtkZ ,oa vkÑfr ds uohu d{kd cukrs gSaA

11- sp ladj.k dks js[kh; ladj.k Hkh dgrs gSaA

12- sp2 ladj.k dks f=dks.kh; ladj.k Hkh dgrs gSaA

13- sp3 ladj.k dks prq"Qydh; ladj.k Hkh dgrs gSaA

vH;klkFkZ ç'u
oLrqfu"B ç'u
1- fuEufyf[kr esa ls fdl v.kq esa v"Vd dk fue; ykxw ugha

gksrk &

¼v½ CO2

¼c½ H2O
¼l½ O2

¼n½ CO
2- fuEufyf[kr esa ls vk;fud vkca/k ;qDr ;kSfxd gS &

¼v½ CHCl3

¼c½ Cl2

¼l½ BaCl2

¼n½ CH4

3- og ;kSfxd ftlesa vk;fud rFkk lgla;kstd vkca/k
nksuksa mifLFkr gS &

¼v½ CH4

¼c½ H2

¼l½ KCN
¼n½ KCl

4- ,d s rFkk ,d p d{kdksa ds ladj.k ls curs gSa &

¼v½ nks ijLij yEcor~ d{kd

¼c½ 180º ij fLFkr nks d{kd

¼l½ ,d lery ij rhu d{kd

¼n½ prq"Qydh; lajpuk

5- og ;kSfxd ftlesa sp3 ladfjr d{kd ik;k tkrk gS &

¼v½ CO2

¼c½ CH4

¼l½ BF3

¼n½ BeCl2

vfryÄqÙkjkRed ç’u
1- jklk;fud vkca/k dks ifjHkkf"kr dhft,A

2- fdlh ,d ;kSfxd dk lw= fyf[k;s ftlesa v"Vd dk
çlkj gksrk gSA

3-  rFkk  vkca/k ds fuekZ.k dks fp= ls çnf’kZr dhft;sA

4- fdlh ,d lgla;kstd ;kSfxd dk uke fyf[k, tks oS|qr
dk lqpkyd gSA

5- ty ds v.kq esa vkWDlhtu dh ladfjr voLFkk crkb,\

yÄqÙkjkRed iz’u
1- xzsQkbV lgla;kstd gksrs gq;s Hkh oS|qr dk lqpkyd gS]

D;ksa\

2- BF3 dh lajpuk leryh; f=dks.kh; gS] tcfd NH3 dh
fijkfeMh gSA D;ksa\

3- BF3   NH3 v.kq esa fdl çdkj dk jklk;fud vkcaèk
ik;k tkrk gS\ bl v.kq dh bysDVªkWfud lajpuk nhft,A

4- vk;fud ;kSfxd ty esa foys; gksrs gS] tcfd lgla;kstd
;kSfxd ty esa vfoys;A D;ksa\

5- vk;fud ;kSfxd Hkaxqj gksrs gSa] le>kb,\

fucU/kkRed ç’u
1- vk;fud vkca/k fdls dgrs gSa\ vk;fud vkca/k dh

vko’;d 'krsZa crkb,A vk;fud ;kSfxdksa ds vfHkyk{kf.kd
xq.k/keksZa dh foospuk dhft,A
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2- v"Vd fu;e D;k gS bldh O;k[;k djrs gq, blds
viokn fyf[k,A

3- lgla;kstd vkca/k fdls dgrs gSa\ lgla;kstd vkca/k
fdrus çdkj dk gksrk gS\ lgla;kstd ;kSfxdksa dh eq[;
fo’ks"krk,¡ nhft,A

4- milgla;kstd vkca/k fdls dgrs gSa\ bl vkca/k dh
eq[; fo’ks"krkvksa dh O;k[;k dhft,A

5- ladj.k fdls dgrs gSa\ fofHkUu çdkj ds ladj.k dh
mnkgj.k lfgr O;k[;k dhft,A

mÙkjekyk % 1 ¼n½ 2 ¼l½ 3 ¼l½ 4 ¼c½ 5 ¼c½
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v/;k; & 13

jklk;fud rFkk vk;fud lkE;
(Chemical and Ionic Equilibrium)

Hk wfedk
,slh jklk;fud vfHkfØ;k,¡ ftuesa fØ;kdkjd Lih’kht

fdUgha fo’ks"k ifjfLFkfr;ksa esa ijLij vfHkfØ;k djds mRiknksa esa
ifjofrZr gksrs gSa ysfdu mUgha ifjfLFkfr;ksa esa mRiknksa ls
fØ;kdkjd çkIr ugha fd;s tk ldrs gSa] mUgsa vuqRØe.kh;
vfHkfØ;k,¡ dgrs gSaA bUgsa fØ;kdkjd ls mRiknksa dh vksj rhj
dk fpà cukdj çnf’kZr djrs gSaA tSls&

3 3AgNO (aq) NaCl(aq) AgCl(s) NaNO (aq)? ? ?? ?

,slh jklk;fud vfHkfØ;k,¡ ftuesa fØ;kdkjd fdUgha
fo’ks"k ifjfLFkfr;ksa esa vkil esa vfHkfØ;k dj mRiknksa esa
ifjofrZr gksrs gSa vkSj mUgha ifjfLFkfr;ksa esa gh mRikn iqu%
fØ;kdkjdksa esa ifjofrZr gksrs gSa vFkkZr~ vfHkfØ;k nksuksa fn’kkvksa
esa ¼vxz rFkk çrhi½ lEiUu gksrh gks] mUgsa mRØe.kh; vfHkfØ;k,¡
dgrs gSaA

bu vfHkfØ;kvksa esa ck;ha ls nk;ha vksj pyus okyh vfHkfØ;k
;k ftl vfHkfØ;k esa fØ;kdkjd mRikn esa cnyrs gSa mls vxz
vfHkfØ;k dgrs gSa tcfd nk;ha ls ck;ha vksj pyus okyh
vfHkfØ;k ;k ftl vfHkfØ;k esa mRikn iqu% fØ;kdkjd esa
cnyrs gSa mls çrhi vfHkfØ;k dgrs gSaA tSls&

jklk;fud lkE; (Chemical Equilibrium)
mRØe.kh; vfHkfØ;k dh og voLFkk ftlds vUrxZr

vxz vkSj çrhi nksuksa vfHkfØ;kvksa dh nj cjkcj gks tkrh gS
rFkk fØ;kdkjdksa vkSj mRiknksa dh lkUærk,¡ fLFkj gks tkrh gSa]
jklk;fud lkE; ;k lkE;koLFkk dgykrh gSA tSls&

bdkbZ & VII

3 2CaCO (s) CaO(s) CO (g)

2 2H (g) I (g) 2HI(g) 

2 2N (g) O (g) 2NO(g)? 

lkE; dks fuEufyf[kr nks Hkkxksa esa oxhZÑr fd;k x;k gS&

1- HkkSfrd lkE; (Physical Equilibrium) : fofHkUu HkkSfrd
çØeksa esa LFkkfir gksus okys lkE; dks HkkSfrd lkE; dgrs
gSaA tSls& cQZ dk fi?kyuk] ty dk okf"ir gksuk vkfnA

2- jklk;fud lkE; (Chemical Equilibrium) : fofHkUu
jklk;fud çØeksa esa LFkkfir gksus okys lkE; dks jklk;fud
lkE; dgrs gSaA tSls& H2 

o I2 
ds e/; vfHkfØ;k] CaCO3

dk vi?kVu vkfnA

jklk;fud lkE; dh çÑfr
jklk;fud lkE; dks le>us ds fy, ge ,d mRØe.kh;

vfHkfØ;k ij fopkj djrs gSa&

A B C D  ...(1)

çkjEHk esa ge A o B dh dqN ek=k,¡ ,d cUn ik= esa ysrs
gSaA tSls gh vfHkfØ;k çkjEHk gksrh gS C rFkk D dk cuuk
çkjEHk gks tkrk gS vksj lkFk gh C vkSj D vfHkfØ;k djds A
vkSj B cukuk çkjEHk dj nsrs gSa vFkkZr~ vxz vkSj çrhi vfHkfØ;k;sa
yxHkx ,d gh le; çkjEHk gks tkrh gSA çkjEHk esa vxz
vfHkfØ;k dk osx çrhi vfHkfØ;k ds osx ls cgqr vf/kd gksrk
gS ijUrq tSls&tSls C vkSj D dh ek=k c<+sxh çrhi vfHkfØ;k
dk osx Hkh c<+sxkA bl çdkj le; ds lkFk&lkFk vxz vfHkfØ;k
dk osx ?kVsxk tcfd çrhi vfHkfØ;k dk osx c<+sxkA dqN
le; ckn ,slh fLFkfr vkrh gS fd vxz vfHkfØ;k vksj çrhi

2 2 3N (g) 3H (g) 2NH (g) 
vxz vfHkfØ;k

çrhi vfHkfØ;k
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vfHkfØ;k dk osx leku gks tkrk gS vkSj vfHkfØ;k lkE;koLFkk
esa vk tkrh gS vFkkZr~ og fLFkfr tc nks foijhr vfHkfØ;k,¡
leku osx ls gksrh gks vkSj vfHkdkjdksa vkSj mRiknksa dh lkUærk
le; ds lkFk ifjofrZr u gks] lkE;koLFkk dgykrh gSA

lkE;koLFkk ij fØ;kdkjdksa vkSj mRiknksa dh lkUærk esa
dksbZ ifjorZu ugha gksrk gS ijUrq vxz vkSj çrhi vfHkfØ;k,¡
lEiUu gksrh jgrh gS blfy;s jklk;fud lkE; ,d xfrt
lkE; (Dynamic Equilibrium) ¼fp= 13-1½ gSA

HkkSfrd çØeksa esa lkE;
HkkSfrd izØe dk vFkZ inkFkZ dh fofHkUu voLFkk Bksl] æo

vkSj xSl ls lEcfU/kr gSA HkkSfrd çØe ds v/;;u ls lkE;koLFkk
esa fdlh fudk; ds vfHky{k.kksa dks vklkuh ls le>k tk ldrk
gSA HkkSfrd voLFkkvksa esa vUr%ifjorZu blds Js"B mnkgj.k gS&

Bksl   æo

æo    xSl

Bksl   xSl

1- Bksl&æo lkE;koLFkk (Solid-liquid Equilibrium) :
,d Å"ekjks/kh FkeZl ¶ykLd esa j[kh cQZ ,oa ty] tc
¶ykLd inkFkZ vkSj ifjos’k esa Å"ek dk fofue; ugha gksrk
gS vFkkZr~ uk rks Å"ek ckgj fudyrh gS vkSj uk gh Å"ek
ckgj ls vanj vkrh gS] tc rkieku rFkk nkc fLFkj jgrs
gSa rks lkE;koLFkk esa cQZ rFkk ty ds æO;ekuksa esa dksbZ
ifjorZu ugha gksrkA mi;qZä lkE;koLFkk LFkSfrd ugha
gksrh gS ijUrq xfrd gksrh gSA cQZ rFkk ty ds e/;
vfHkfØ;k lrr~ pyrh jgrh gSA

cQZ     ty

H2O(s)      H2O(  )

xyu dh nj   fgeÑr gksus dh nj

2- æo&xSl lkE;koLFkk (Liquid-Gas Equilibrium) :
ty dks ,d [kqys ik= esa j[krs gSa rks ty dk ok"iu gksrk
gS rFkk dqN le; i’pkr~ iwjk ty okf"ir gks tkrk gSA
fuf’pr rkiØe ij ;fn ty dks ,d cUn ik= esa j[ks rks
ty okf"ir gksxk ,oa ty ds v.kq æo voLFkk ls ok"i
voLFkk esa tk;saxs vkSj ok"i nkc c<+sxkA ,d fLFkfr ,slh
vkrh gS tc ok"iu dh nj la?kuu dh nj ds leku gks
tkrh gSA vFkkZr~ fuf’pr rkiØe ij vc ty] tyok"i
dh ek=k ugha c<+sxhA ;g lkE;koLFkk dks çnf’kZr djrh
gSA

2 2H O( ) H O(g) 

ok"iu dh nj la?kuu dh nj
3- Bksl dk æo esa o xSl dk æo esa lkE; %

¼v½ Bksl dk æo esa lkE; % ;fn fuf’pr rkiØe o
nkc ij ty ds fuf’pr vk;ru esa ’kôj dks ?kksys
rks ’kôj dk foy;u izkIr gksrk gS bl foy;u esa
’kôj dh ,d fuf’pr ek=k gh ?kqyrh gSA ysfdu
,d fLFkfr ,slh vk,xh tc ’kôj dh vf/kd ek=k
?kksyus ij og ugha ?kqysxh vFkkZr~ ’kôj dk larÌr
foy;u çkIr gksrk gSA larÌr foy;u esa ’kDdj ds
?kqys gq, v.kqvksa ,oa fcuk ?kqys v.kqvksa ds e/; xfrd
lkE;koLFkk LFkkfir gks tkrh gSA

’kôj ¼foy;u½   ’kôj ¼Bksl½

?kqys fcuk ?kqys gq,

lkE;koLFkk ij ’kôj ds ?kqyus dh nj ’kôj ds iqu%
fØLVyu dh nj ds cjkcj gksrh gSA

’kôj ds ?kqyus dh nj   ’kôj ds iqu% fØLVyu
dh nj

¼c½ xSl dk æo esa lkE; % tc xSl dks æo esa ?kksyk
tkrk gS rks fLFkj rki ,oa nkc ij xSl ds vfoys;
v.kqvksa ,oa æo esa ?kqys gq, v.kqvksa ds e/; lkE;koLFkk
LFkkfir gks tkrh gSA

tSls& 2 2CO (g) CO ¼æo esa ?kqfyr½

fp= 13-1 % ,d vfHkfØ;k esa xfrd lkE;
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jklk;fud çØeksa esa lkE;
(Equilibria in Chemical Systems)
¼v½ CaCO3 dk fo;kstu % tc Bksl dks ,d cUn ik= esa

ysdj fuf’pr rkiØe ij xje djrs gSa rks ;g Bksl CaO
rFkk CO2 xSl esa fo;ksftr gksrk gSA tc rd nkc c<+sxk
rc rd fo;kstu gksrk jgsxk ysfdu FkksM+h nsj ckn nkc
fLFkj gks tkrk gSA bldk vFkZ ;g gqvk fd CO2dk cuuk
fLFkj gks x;k tcfd CaCO3 vHkh Hkh mifLFkr gSA bl
vfHkfØ;k esa nkc dh fLFkjrk bl ckr dks iznf’kZr djrh
gS fd vfHkfØ;k esa lkE; LFkkfir gks x;k gSA ftls
fuEufyf[kr çdkj ls çnf’kZr djrs gSa&

CaCO3(s)   CaO(s) + CO2(g)

¼c½ gkbMªkstu o vk;ksMhu dk la;ksx % tc gkbMªkstu
o vk;ksMhu dks cUn ik= esa ysdj fuf’pr rkiØe ij
xje fd;k tkrk gS rks gkbMªkstu vk;ksMkbM curh gSA
çkjEHk esa ik= esa feJ.k xgjs cSaxuh jax dk gksxk ysfdu
tc vfHkfØ;k gksxh rks gkbMªkstu] vk;ksMhu ls vfHkfØ;k
djsxh o vk;ksMhu dh ek=k de gksus yxsxh o ik= esa
cSaxuh jax gYdk gksrk tk,xk vFkkZr~ jax dh rhozrk de
gksrh tk,xhA ,d fLFkfr ,slh vk,xh fd vfHkfØ;k
feJ.k ds jax dh rhozrk fLFkj gks tk,xh tcfd mlesa
vHkh Hkh vfHkdkjd mifLFkr gSA ;g jax dh fLFkjrk bl
ckr dks çnf’kZr djrh gS fd vfHkdkjd o mRikn dh
lkUærk fLFkj gks xbZ gS o lkE;koLFkk çkIr gks xbZ gSA

H2(g) + I2(g)    2HI(g)

æO; vuqikrh fØ;k fu;e ,oa lkE;
fLFkjkad (Law of Mass Action and
Equilibrium Constant)

jklk;fud vfHkfØ;k ds osx ij lkUærk ds çHkko dks
le>kus ds fy, lu~ 1867 esa uksosZ ds jlk;uK lh-,e- xqycxZ
(C.M. Gulberg) o ih- okxs (P. Wage) us ,d fu;e fn;k
ftls xqycxZ&okxs dk fu;e] æO; vuqikrh fØ;k dk fu;e ;k
lfØ; æO;eku dk fu;e dgrs gSaA

bl fu;e ds vuqlkj çR;sd jklk;fud vfHkfØ;k dk
osx vfHkfØ;k esa Hkkx ysus okys fØ;kdkjd inkFkksZa ds lfØ;
æO;ekuksa ds xq.kuQy ds lekuqikrh gksrk gSA bl fu;e esa
ç;qä ’kCnksa dh O;k[;k v|ksfyf[kr gS&

vfHkfØ;k dk osx % fØ;kdkjd inkFkksZa dh xzke eksyksa
esa og la[;k tks bdkbZ le; esa mRiknksa esa ifjofrZr gks tk;s]
vfHkfØ;k dk osx dgykrk gSA

vfHkfØ;k dk osx ¾
lkUærk e sa ifjoruZ

le;

vfHkfØ;k osx dh bdkbZ eksy yhVj&1 lsd.M&1 gksrh gSA
lfØ; æO;eku (Active mass) : fØ;kdkjd inkFkksZa

dh xzke eksyksa esa og la[;k tks bdkbZ vk;ru esa mifLFkr gks
lfØ; æO;eku dgykrh gSA lfØ; æO;eku dks xzke eksy çfr
yhVj esa çdV fd;k tkrk gSA bls xzke v.kqdrk ;k eksyjrk
Hkh dgrs gSaA

lfØ; æO;eku ¾ 
inkFk Z dh ek=k ¼xzke ea½s @ inkFk Z dk v.kHq kkj

 ik= dk vk;ru ¼yhVj ea½s

fdlh jklk;fud vfHkfØ;k % A + B     C + D (i) esa
A, B, C, D ds lfØ; æO;eku Øe’k% [A], [B], [C], [D] gks]
vxz vfHkfØ;k dh xfr rf o çrhi vfHkfØ;k dh xfr rb gks]
rc æO; vuqikrh fØ;k fu;ekuqlkj&

vxz vfHkfØ;k dh xfr fr [A][B]

çrhi vfHkfØ;k dh xfr br [C][D]

rf = Kf [A] [B] ...(2)
rb = Kb [C] [D] ...(3)
Kf o Kb vxz o çrhi vfHkfØ;k ds osx fu;rkad gSA
lkE;koLFkk ij&
rf = rb

Kf [A] [B] = Kb [C] [D] ...(4)

? ?? ?
? ?? ?

f

b

C DK
K A B

? ...(5)

f

b

KK
K



rkiØe ds fLFkj jgus ij] vfHkfØ;kvksa ds osx fu;rkad
Hkh fLFkj jgrs gSaA

Kf ;k bK  rkiØe

K dks lkE; fLFkjkad dgrs gSaA
K nks çdkj dk gksrk gSA Kp o Kc

Kp dk vFkZ lkE; fLFkjkad nkc ds :i esa gSA
Kc dk vFkZ lkE; fLFkjkad lkaærk ds :i esa gSA

tSls& Kc =
fØ;kQyk sa dh lkanrz k dk x.q kuQy

fØ;kdkjdk as dh lkanrz k dk x.q kuQy
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tSls&
  
  
C D

Kc A B
 ...(6)

;fn jklk;fud vfHkfØ;k xSlh; voLFkk esa gksrh gS
vFkkZr~ fØ;kdkjd ,oa mRikn lHkh xSlh; çÑfr ds gks rks ge
fØ;kdkjdksa ,oa mRiknksa esa eksyj lkUærkvksa ds LFkku ij muds
vkaf’kd nkcksa (partial pressure) dks ç;ksx esa ysrs gSaA bu
ifjfLFkfr;ksa esa lkE; fLFkjkad dks Kp esa iznf’kZr fd;k tkrk
gSA vfHkfØ;k

 a A + b B   c C + d D ¼xSlh; voLFkk esa½

jklk;fud lkE; ds vuqlkj

c d
C D

p a b
A B

P P
K

P P
?

?
? ...(7)

bl çdkj tc Lih’kht+ dh eksyj lkUærk,¡ yh tkrh gS
rc lkE; fLFkjkad Kc gksrk gSA tc Li’kht+ dk vkaf’kd nkc
fy;k tkrk gS rc lkE; fLFkjkad Kp gksrk gSA

lkE;koLFkk dks çHkkfor djus okys dkjd
(Factors Affecting the State of Equilibrium)

tc fudk; lkE;koLFkk esa gksrk gS rc vxz rFkk çrhi
vfHkfØ;k,¡ ,d leku osx ls lEiUu gksrh gSA vFkkZr~ lkE;
xfrd voLFkk esa gksrk gSA rki] nkc vkSj lkUærk dk lkE; ij
çHkko ek=kRed :i ls rks æO; vuqikrh fØ;k ds fu;e ds
vuqlkj fn;k tk ldrk gS] ysfdu xq.kkRed :i ls buds
lkE; ij çHkko dk v/;;u 1884 esa Ýkalhlh oSKkfud
yk&’kkrSfy;s us fd;k rFkk ,d fu;e çLrqr fd;k ftls yk
’kkrsfy;s dk fu;e dgrs gSaA

bl fu;e ds vuqlkj ;fn fdlh vfHkfØ;k dh lkE;koLFkk
ij rki] nkc ,oa lkUærk vkfn esa ifjorZu fd;k tkrk gS rks
lkE; ml fn’kk esa foLFkkfir gks tkrk gS ftl vksj fd, x,
ifjorZu dk çHkko u"V gks ldsA

¼1½ lkUærk ifjorZu dk çHkko (Effect of Change of
Concentration) : ,d vfHkfØ;k dh lkE;koLFkk ij
fdlh fØ;kdkjd ,oa mRikn dh lkUærk esa of̀) dh
tkrh gS rks lkE; ml vksj foLFkkfir gksrk gS] tgk¡ inkFkZ
dh lkUærk esa deh gksA

mnkgj.k ds fy, N2 o H2 }kjk veksfu;k dk la’ys"k.k
gksrk gS

2 2 3N (g) + 3H (g)  2NH (g)

;fn lkE;koLFkk ij N2 vFkok H2 dh lkUærk c<+kbZ
tkrh gS rks lkE; vxz fn’kk esa foLFkkfir gksrk gS rkfd
N2 o H2 dh lkUærk esa deh gksA blh çdkj ;fn
lkE;koLFkk ij NH3 dh lkUærk c<+kbZ tkrh gS rks lkE;
çrhi fn’kk esa foLFkkfir gksrk gSA vFkkZr~ tc fdlh Hkh
fØ;kdkjd dh lkUærk esa of̀) gksrh gS rks lkE; vxz
fn’kk esa foLFkkfir gks tkrk gS tc fdlh mRikn dh
lkUærk esa o`f) gksrh gS rks lkE; çrhi fn’kk esa foLFkkfir
gks tkrk gSA

¼2½ rki ifjorZu dk çHkko (Effect of Change of
Temprature) : rki esa of̀) gksus ij lkE; Å"ek’kks"kh
vfHkfØ;k dh fn’kk esa foLFkkfir gks tkrk gS rFkk rki esa
deh gksus ij lkE; Å"ek{ksih vfHkfØ;k dh fn’kk esa
foLFkkfir gks tkrk gSA

mnkgj.k ds fy, ukbfVªd vkWDlkbM ds fuekZ.k dh
vfHkfØ;k Å"ek’kks"kh gSA

2 2N (g) + O (g)  2NO(g) H = +180.0 kJÅ"ek'kks"kh

Å"ek{ksih


rki esa of̀) djus ij lkE; nk;ha vksj foLFkkfir gks tkrk
gS tcfd rki esa deh djus ij lkE; ck;ha vksj foLFkkfir gks
tkrk gSA

¼3½ nkc ifjorZu dk çHkko (Effect of Change of
Pressre) : nkc dk çHkko vfHkfØ;k esa Hkkx ysus okys
fØ;kdkjdksa ,oa mRiknksa ds eksyksa dh la[;k ij fuHkZj
djrk gSA

(i) ;fn mRiknksa ds eksyksa dh la[;k vfHkdkjd ds eksyksa
dh la[;k ls vf/kd gks

N2O4(g) 2NO2(g)
¼1 eksy½        ¼2 eksy½

n = mRikn ds eksyksa dh la[;k&vfHkdkjdksa ds eksyksa
dh la[;k

os vfHkfØ;k,¡ ftuesa n > 0vFkkZr~ n /kukRed gks
rks nkc c<+kus ij lkE; çrhi fn’kk esa vkSj nkc esa deh
djus ij lkE; vxz fn’kk esa foLFkkfir gksxkA

(ii) os vfHkfØ;k,¡ ftuesa n < 0 vFkkZr~ n _.kkRed gks
rks nkc c<+kus ij lkE; vxz fn’kk esa vkSj nkc de
djus ij lkE; çrhi fn’kk esa foLFkkfir gksrk gSA

  2 2 3N (g) 3H (g) 2NH (g)? 
¼1 eksy½ ¼3 eksy½        ¼2 eksy½

             dqy 4 eksy
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(iii)os vfHkfØ;k,¡ ftuesa  n = 0 rks lkE;koLFkk ij nkc
ifjorZu dk dksbZ izHkko ugha iM+rkA

2 2N (g) O (g) 2NO(g)? 

   ¼1 eksy½     ¼1 eksy½            ¼2 eksy½

   dqy 2 eksy

¼4½ lkE;koLFk k ij mRçsjd dk çHkko (Effect of
Catalyst on Equilibrium) : dksbZ mRçssjd mRØe.kh;
vfHkfØ;k dh vxz rFkk çrhi nksuksa vfHkfØ;k ds osx dks
,d leku ek=k esa c<+krk gSA mRçssjd lkE;koLFkk esa
fØ;kdkjdksa ,oa mRiknksa dh lkUærkvksa dks çHkkfor ugha
djrk vFkkZr~ mRçssjd lkE;koLFkk dks çHkkfor ugha djrkA
mRçssjd dh mifLFkfr esa dsoy lkE;koLFkk ’kh?kz çkIr
gksrh gSA

¼5½ lkE;koLFkk ij fuf"Ø; xSlksa dk çHkko (Effect of
Inert gases on Equilibrium) : ;fn fLFkj vk;ru ij
fuf"Ø; xSlksa dks feyk;k tkrk gS rks lkE; ds foLFkkiu
dh fn’kk vfHkfØ;k dh çÑfr ij fuHkZj djrh gSA

levk;u izHkko vkSj bldk egÙo
(Common ion Effect and its Importance)

fdlh nqcZy oS|qr vi?kV~; ds tyh; foy;u esa le&vk;u
mRiUu djus okys çcy oS|qr vi?kV~; dks feyk fn;k tk;s rks
nqcZy oS|qr vi?kV~; dh fo;kstu dh ek=k vkSj de gks tkrh
gSA bl çdkj nqcZy oS|qr vi?kV~; ds fo;kstu dh ek=k de
gksus dk çHkko le&vk;u çHkko (Common ion Effect)
dgykrk gSA

levk;u çHkko vuqç;ksx
xq.kkRed fo'ys"k.k esa vuqç;ksx

¼1½ lewg II esa ruq HCl dk mi;ksx % f}rh; lewg esa
HCl dh mifLFkfr esa H2S çokfgr djrs gSa rks le&vk;u
çHkko ds dkj.k lYQkbM vk;uksa dk lkUæ.k de gks
tkrk gS tks de foys;rk xq.kuQy okys f}rh; lewg ds
lnL;ksa ds vo{ksi.k ds fy, i;kZIr gSA

–HCl H Cl 

2–
2H S 2H S? ?

   ¼levk;u½
bl çdkj le vk;u çHkko ds dkj.k H+ vk;u ds

lkUæ.k esa of̀) gksrh gS] ftlls H2S dk vk;uu de gks tkrk
gS ftlesa  S2– FkksM+h ek=k esa çkIr gksrs gSa tks fd f}rh; lewg

ds lYQkbMksa ds vo{ksi.k ds fy, i;kZIr gS D;ksafd /kuk;u o
S2– vk;uksa dk vk;uh xq.kuQy muds foys;rk xq.kuQy ls
vf/kd gks tkrk gS fdUrq  S2– dk ;g de lkUæ.k IV lewg ds
/kuk;uksa ds lYQkbMksa ds vo{ksi.k ds fy, vi;kZIr gS] vr%
bl ifjfLFkfr esa os vo{ksfir ugha gksrs gSaA
(iii) rr̀h; lewg esa NH4Cl dk mi;ksx % NH4Cl dk

mi;ksx xq.kkRed fo’ys"k.k ds III vkSj V lewg ds èkuk;uksa
ds vo{ksi.k esa fd;k tkrk gS(
r̀rh; oxZ dk lewg vfHkdeZd veksfu;e DyksjkbM NH4Cl

dh mifLFkfr esa NH4OH gSA NH4OH ,d nqcZy oS|qr vi?kV~;
gS ftldk vYi ek=k esa fo;kstu fuEukuqlkj gksrk gS&

4 4NH OH NH OH 
NH4Cl ,d çcy oS|qr vi?kV~; gS ftldk fo;kstu

fuEukuqlkj gS&

4 4NH Cl NH Cl 
vr% çcy NH4Cl dh mifLFkfr esa nqcZy NH4OH dk

vk;uu de gks tkrk gS ftlls de OH - vk;u çkIr gksrs gS
tks fd dsoy rr̀h; lewg Fe3+, Al3+ rFkk Cr3+ vk;u gh
gkbMªkWDlkbM ds :i esa vo{ksfir gks ikrs gSaA iape lewg ds
Ba2+, Sr2+, Ca2+ vk;u vo{ksfir ugha gks ikrs D;ksafd rr̀h;
oxZ ds ewydksa ds gkbMªkWDlkbMksa dk foys;rk xq.kuQy iape
oxZ ds ewydksa ds gkbMªkWDlkbM ds foys;rk xq.kuQy ls de
gksrk gSA

foys;rk xq.kuQy vkSj bldk egÙo
(Solublity Product and its importance)

fuf’pr rki ij larÌr foy;u esa mifLFkr vk;uksa dh
lkUærk ds xq.kuQy dks oS|qr vi?kV~; dk foys;rk xq.kuQy
dgrs gSaA

AgCl(s)
  AgCl

¼foys;½
   AgAg+

(aq) + Cl -

(aq)

æO; vuqikrh fØ;k ds fu;ekuqlkj

(aq) (aq)

(s)

[Ag ][Cl ]
K

[AgCl ]

 



(aq) (aq)K[AgCl] [Ag ][Cl ] 

pw¡fd fLFkj rki ij fdlh lar`Ir foy;u esa [AgCl]
Bksl dh ek=k vFkok yo.k dh lkUærk fLFkj jgrh gSA vr%
K(AgCl) Hkh fLFkj gh jgsxkA bls u;s fLFkjkad Ksp }kjk
O;ä fd;k tkrk gSA

sp (aq) (aq)K [Ag [Cl ] 
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mi;qZä O;atd ds vk/kkj ij fuEufyf[kr fu"d"kZ fudky
ldrs gSaA ;fn vk;uh lkUærk dk xq.kuQy foys;rk xq.kuQy
ds cjkcj gksrk gS rks foy;u larÌr gksxkA

sp[A ][B ] K   foys;rk xq.kuQy

(ii) ;fn vk;uh lkUnzrk dk xq.kuQy foys;rk xq.kuQy ls
de gksrk gS rks foy;u vlarÌr gksxk rFkk yo.k dh vkSj
ek=k ?kksyh tk ldrh gSA

sp[A ][B ] K  

(iii) ;fn vk;uh lkUærk dk xq.kuQy foy;srk xq.kuQy ls
vf/kd gksrk gS rks foy;u vfrlarÌr gksxkA bl fLFkfr
esa yo.k dk vo{ksi.k gksrk gSA

sp[A ][B ] K  

foys;rk xq.kuQy dk egÙo
¼1½ eksyj foys;rk dh x.kuk % foys;rk xq.kuQy dh

lgk;rk ls vYi foys; oS|qr vi?kV~; dh foys;rk eksy
çfr yhVj esa Kkr dj ldrs gSaA

¼2½ ued dk ’kqf)dj.k % ued dk ’kqf)dj.k foys;rk
xq.kuQy ij vk/kkfjr gSA v’kq) NaCl esa vf/kdka’kr%
KCl dh v’kqf) gksrh gSA KCl dk foys;rk xq.kuQy
NaCl dh rqyuk esa vf/kd gksrk gSA v’kq) NaCl ds lkUæ
foy;u esa HCl xSl çokfgr djrs gSa ,slk djus ij Cl–

vk;u dh lkUærk c<+ tkrh gS ;g lkUærk dsoy NaCl
dks vo{ksfir djus ds fy, i;kZIr gksrh gS] KCl foy;u
esa gh jg tkrk gSA

NaCl Na Cl 

HCl H Cl 
¼3½ lkcqu dk fuyZo.ku (Salting out of soaps) : mPp

olh; vEyksa ds lksfM;e ;k iksVSf’k;e yo.k lkqcu gksrs
gSaA rsy esa lksfM;e ;k iksVSf’k;e gkbMªkWDlkbM dk
fuekZ.k gksrk gSA bUgsa RCOONa ;k RCOOK lw= ls
O;ä djrs gSaA bl foy;u esa NaCl feyk;k tkos rks
foy;u esa Na+ vk;u dh lkUærk esa of̀) gksrh gSA
ftlls Na+ LVs,sjsV vk;uksa dh lkUærk dk xq.kuQy
Ksp ls vf/kd gks tkrk gS ftlds dkj.k lkcqu dk
vo{ksi.k gksrk gSA

tgk¡ ij&

RCOONa(s)   RCOO -
(aq) + Na+

(aq)

(R=C17H33, C17H35, C15H31)

spK [RCOO ][Na ] 

NaCl feykus ij

RCOONa + NaCl   RCOO - + 2Na+ + Cl -

2
spK [RCOO ][Na ] 

okLro esa lkE; ck;ha vksj foLFkkfir gksrk gSA blfy,
fXyljkWy dks rsyh; :i esa foy;u esa NksM+dj lkcqu
vo{ksfir gksrk gSA bl izØe dks fuyZo.ku dgrs gSaA

¼4½ lksfM;e ckbdkcksZusV ds fuekZ.k esa % lksYos fof/k esa
NaHCO3 ds fuekZ.k ds fy, veksfu;kÑr czkbu ¼veksfu;k
esa NaCl dk tyh; foy;u½ esa CO2 xSl çokfgr dh
tkrh gS ftlls NaHCO3 dk vo{ksi.k gks tkrk gS]
bldk dkj.k gS fd NaHCO3 dk vk;uh xq.kuQy Ksp

ls vf/kd gks tkrk gS ftlls og vU; inkFkksZa ls igys
vo{ksfir gks tkrk gSA

¼5½ xq.kkRed fo’ys"k.k esa % foys;rk xq.kuQy dk xq.kkRed
fo’ys"k.k esa vR;f/kd mi;ksx gSA leku foys;rk xq.kuQy
ds vk/kkj ij gh HkkfLed ewydksa dk fo’ys"k.k lewgokj
fd;k tkrk gSA tSls& Cu2+, Pb2+, Cd2+, Sn4+, As3+,
Sb3+ ds lYQkbMksa dk foys;rk xq.kuQy yxHkx leku
gksrk gSA blfy, bUgsa ,d lkFk f}rh; lewg esa j[kk x;k
gSA blh çdkj r`rh; lewg Fe3+, Cr3+, Al3+ + ds
gkbMªkWDlkbMksa rFkk iape lewg ds Ba2+, Sr2+, Ca2+

dkcksZusV dk foys;rk xq.kuQy leku gksrk gSA vr% bUgsa
,d gh lewg esa j[kk x;k gSA HkLeh; ewydksa ds lewg dk
Øe Hkh foys;rk xq.kuQy ds vk/kkj ij r; fd;k x;k
gS] tSls Zn2+, Co2+, Mn2+, Ni2+ ds lYQkbMksa dk foys;rk
xq.kuQy f}rh; lewg ds lYQkbMksa ls vf/kd gksrk gSA
vr% bUgsa prqFkZ lewg esa j[kk x;k gSA f}rh; lewg esa HCl
dh mi;ksfxrk HkkfLed ewydksa ds çFke lewg esa ruq HCl
feykdj H2S çokfgr djus ij dsoy f}rh; lewg ds
lYQkbM gh vo{ksfir gksrs gSa] HCl dh mifLFkfr esa
levk;u çHkko ds dkj.k H2S ds fo;kstu dh ek=k de
gks tkrh gS ftlls  S2– vk;u dh lkUærk de gks tkrh
gS tks fd /kkrq vk;u o S2– vk;uksa dh lkUærk dk
xq.kuQy f}rh; lewg ds /kkrq lYQkbMksa ds foys;rk
xq.kuQy ls vf/kd gksrk gS ftlls f}rh; lewg ds /kkrq
lYQkbM gh vo{ksfir gksrs gSa prqFkZ lewg ds ughaA
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rr̀h; lewg esa lkUæ ukbfVªd vEy feykuk

rr̀h; lewg ds Al(OH)3, Fe(OH)3 rFkk Cr (OH)3 dk
foys;rk xq.kuQy yxHkx leku gksrk gS] ysfdu Fe(OH)2 ds
Ksp dk eku Fe(OH)3 ds ksp ds eku ls vf/kd gksrk gSA

;fn foy;u esa Fe2+ vk;u mifLFkr gks rks os Fe(OH)2

ds :i esa rr̀h; lewg esa vo{ksfir ugha gks ldrs gSaA bls
vo{ksfir djus ds fy, HNO3 dk mi;ksx djrs gSa ftlls
Fe2+ dk Fe3+ esa vkWDlhdj.k gks tkrk gS vkSj NH4OH feykus
ij Fe(OH)3 ds :i esa vo{ksfir gks tkrk gSaA

prqFkZ lewg esa NH4OH dh mi;ksfxrk% prqFkZ lewg ds
èkkrqq lYQkbMksa dk foys;rk xq.kuQy vf/kd gksrk gSA NH4OH
dh mifLFkr esa H2S çokfgr djus ij veksfu;e lYQkbM cu
tkrk gS tks yxHkx iw.kZ fo;ksftr gksdj S2– eqä djrk gS
ftlls S2– dh lkUærk c<+ tk;sxhA

4 2 4 2 22NH OH H S (NH ) S 2H O  

+ 2-
4 2 4(NH ) S  2NH  + S

iape lewg ds lnL;ksa dk ijh{k.k
iape lewg ds /kuk;uksa (Ba2+, Sr2+, Ca2+) dk ijh{k.k

blh Øe esa fd;k tkrk gSA

iape lewg ds /kuk;u Ba2+ ØksesV ds :i] Sr2+ vk;u
lYQsV ds :i esa rFkk Ca2+ vk;u vkWDlsysV ds :i esa
vo{ksfir gksrs gSaA

BaCrO4 ds Ksp dk eku SrCrO4 rFkk CaCrO4 ls de
gksrk gSA blhfy, loZçFke BaCrO4 dk ihyk vo{ksi çkIr
gksrk gSA

[Sr2+] [CrO4
2-] ;k [Ca2+][CrO4

2-] < Ksp gksus ds dkj.k
SrCrO4, CaCrO4 foy;u esa gh jgrs gSaA

Ba2+ dks gVk;s fcuk Sr2+ ds ijh{k.k gsrq foy;u esa
(NH4)2SO4 Mkyus ij BaSO4 o SrSO4 nksuksa dk ’osr
vo{ksi çkIr gksrk gS fdUrq CaSO4 dk ugha [Ba2+] [SO4

2–]
> Ksp, [Sr2+] [SO4

2–] > Ksp [Ca2+] [SO4
2–]< Ksp

blfy, Sr2+ ds ijh{k.k ls iwoZ Ba2+ vk;u dks gVk;k
tkuk vko’;d gSA Ba2+, Sr2+ rFkk Ca2+ rhuksa ds vkWDlsysV
ds Ksp de gksus ds dkj.k (NH4)2 C2O4 

Mkyus ij rhuksa gh
vkWDlsysV ds :i esa vo{ksfir gks tkrs gSaA blhfy, Ca2+ ds
ijh{k.k ls iwoZ Ba2+ rFkk Sr2+ dh vuqifLFkfr fuf’pr djuk
vfrvko’;d gSA

egRoiw.kZ fcUnq
1- os vfHkfØ;k,¡ ftuesa fØ;kdkjd mRiknksa esa ifjofrZr gks

ijUrq mRikn iqu% fØ;kdkjd esa ugha ifjofrZr gks mUgsa
vuqRØe.kh; vfHkfØ;k dgrs gSaA

2- os vfHkfØ;k,¡ ftuesa fØ;kdkjd vfHkfØ;k djds mRiknksa
esa ifjofrZr gks vkSj mRikn iqu% fØ;kdkjd esa ifjofrZr
gks mUgsa mRØe.kh; vfHkfØ;k dgrs gSaA

3- jklk;fud vfHkfØ;k esa vxz vfHkfØ;k dk osx çrhi
vfHkfØ;k ds osx ds cjkcj gks ;g voLFkk jklk;fud
lkE; dgykrh gSA

4- lkE; pkgs jklk;fud gks ;k HkkSfrd] xfrd çÑfr dk
gksrk gSA

5- lkekU; vfHkfØ;k ds fy, lkE;koLFkk fLFkjkad

a A b B cC d D? ?

c d

a b
[C] [D]Kc
[A] [B]

   vkSj  
c d

C D
p a b

A B

P P
K

P P





6- fdlh jklk;fud lkE; esa vfHkfØ;k dk osx vfHkfØ;k
esa Hkkx ysus okys fØ;kdkjd inkFkksZa ds lfØ; æO;eku
ds xq.kuQy ds lekuqikrh gksrk gSA

7- lkE;koLFkk dks çHkkfor djus okys dkjd rki] nkc]
lkUærk] mRçssjd rFkk fuf"Ø; xSlksa dk çHkko gSA

8- ;fn fdlh vfHkfØ;k dh lkE;koLFkk ij rki] nkc vkSj
lkUærk vkfn esa ifjorZu fd;k tkos rks lkE; ml fn'kk
esa foLFkkfir gksxk tks fd;s x;s ifjorZu ds çHkko dks
u"V dj ldsA bls yk&’kkrSfy;s dk fu;e dgrs gSaA

9- fdlh nqcZy oS|qr vi?kV~; ds tyh; foy;u esa le&vk;u
mRiUu djus okyk çcy oS|qr vi?kV~; feyk fn;k tkos
rks nqcZy vi?kV~; ds fo;kstu dh ek=k de gks tkrh gSA
bl çdkj fo;kstu dh ek=k de gksus dk çHkko levk;u
çHkko dgykrk gSA

10- fuf’pr rki ij larÌr foy;u esa mifLFkr vk;uksa dh
lkUærk ds xq.kuQy dks vYi foys; oS|qr vi?kV~; dk
foys;rk xq.kuQy dgrs gSaA

vH;klkFkZ ç'u
1- A 2B C D  vfHkfØ;k ds fy, lkE; fLFkjkad

dk O;atd gS &

¼v½
  
 

2A B
C

¼c½
  
 

A B
C

¼l½
  
  2

C D

A B
¼n½

 
  

C
2 B A
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2- vf H k fØ;k 2 2 3N (g) 3H (g) 2NH (g) X 

fdyks twy esa vf/kd veksfu;k cuus ds fy, vko’;d
’krsZ gSa&

¼v½ mPp rki vkSj mPp nkc

¼c½ de rki vkSj mPp nkc

¼l½ mPp rki vkSj de nkc

¼n½ mPp rki vkSj de nkc

3- lfØ; æO;eku gS&

¼v½ xzke eksy çfr bdkbZ vk;ru

¼c½ xzke ijek.kq çfr bdkbZ {ks=Qy

¼l½ xzke ijek.kq la[;k çfr bdkbZ vk;ru

¼n½ xzke rqY;kad çfr bdkbZ {ks=Qy

4- vfHkfØ;k dh nj rFkk lkUærk esa ek=kRed lEcU/k LFkkfir
fd;k x;k Fkk&

¼v½ xqYMcxZ&okxs ¼c½ yk&’kkrSfy;s

¼l½ vksLVokWYM ¼n½ vkjsZfu;l

5- fuEufyf[kr esa ls dkSulk ;qXe levk;u çHkko n’kkZrk
gS&

¼v½ BaCl2 + Ba(NO3)2

¼c½ KCl + HCl
¼l½ CH3 COOH + CH3COONa
¼n½ AgCN+NaCN

vfry?kqÙkjkRed ç'u
1- mRØe.kh; vfHkfØ;k dks ,d mnkgj.k lfgr le>kb,A

2- vuqRØe.kh; vfHkfØ;k fdls dgrs gSa\ ,d mnkgj.k
nhft,A

3- jklk;fud lkE; dks ifjHkkf"kr dhft,A

4- æO; vuqikrh fØ;k ds fu;e dh O;k[;k dhft,A

5- foys;rk xq.kuQy fdls dgrs gSa\

y?kqÙkjkRed ç'u

1- vfHkfØ;k 5 3 2PCl PCl Cl ds fy, Kp o Kc ds

O;atd fyf[k;sA

2- lfØ; æO;eku dks ifjHkkf"kr dhft,A

3- ç;ksx }kjk dSls fl) djksxs fd jklk;fud lkE; ,d
xfrd lkE; gS\

4- xq.kkRed fo’ys"k.k esa rr̀h; lewg ds fo’ys"k.k ls iwoZ
HNO3 D;ksa feykrs gSa\

5- fdlh inkFkZ ds vo{ksi.k dk ewy fl)kUr le>kb,A

fucU/kkRed iz’u
1- yk&’kkrSfy;s ds fu;e dh mnkgj.k lfgr O;k[;k dhft,A

2- foys;rk xq.kuQy dk xq.kkRed fo’ys"k.k esa vuqç;ksx
nhft,A

3- le&vk;u çHkko fdls dgrs gSa] bldh dksbZ rhu
mi;ksfxrk crkb,A

4- xqycxZ&okxs ds æO; vuqikrh fØ;k ds fu;e ls vki D;k
le>rs gSa\

5- HkkSfrd ,oa jklk;fud çØeksa esa lkE; dks mnkgj.k
lfgr le>kb,A

mÙkjekyk % 1 ¼l½ 2 ¼c½ 3 ¼v½ 4 ¼v½ 5 ¼l½
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v/;k; & 14

/kkrq vkSj /kkrqdeZ
(Metals and Metallurgy)

/kkfRod vkca/k dh izÑfr
(Nature of Metallic Bond)

/kkrq fØLVyksa esa fo|eku /kkrq ijek.kqvksa ds e/; og
fof'k"V vkca/k tks u rks iw.kZr;k vk;fud vkSj u gh iw.kZr;k
lgla;kstd çÑfr dk gksrk gS] /kkfRod vkca/k dgykrk gSA
;g nksuksa çdkjksa ds vkca/kksa dk feJ.k gSA

/kkfRod Bksl esa /kkfRod vkca/k dh çd̀fr dks le>kus ds
fy, loZçFke lu~ 1900 esa MªwM us fl)kUr fn;k ckn esa lu~
1916 esa ykWjsUt }kjk ,d fl)kUr fodflr fd;k x;k mls
eqDr bysDVªkWu fl)kUr ;k MªwM&ykWjsUt fl)kUr Hkh dgk tkrk
gSA bl fl)kUr ds vuqlkj /kkfRod Bksl /kuk;uksa dk og >q.M
gS tks xfr'khy bysDVªkWu ds æo vFkok leqæ esa O;ofLFkr <ax
ls Mwck gqvk gSA og cy tks bu /kuk;uksa dks bysDVªkWu ds lkxj
esa cka/ks gq, j[krk gS] /kkfRod vkca/k dgykrk gSA

eqDr bysDVªkWu fl)kUr ds vk/kkj ij /kkrqvksa ds dqN çeq[k
xq.kksa tSls & /kkfRod ped] oS|qr pkydrk] Å"eh; pkydrk]
vk?kkro/;Zrk o rU;rk dh O;k[;k dh tk ldrh gSA

çÑfr esa /kkrqvksa dh mifLFkfr
Hkw&iiZVh /kkrqvksa dk çeq[k lzksr gSA leqæh ty esa Hkh

èkkrqvksa ds dqN foys; yo.k tSls lksfM;e DyksjkbM] eSXuhf'k;e
DyksjkbM] bR;kfn gksrs gSaA

çÑfr esa /kkrq,¡ eq[; :i ls nks voLFkkvksa esa feyrh gS&

(i) eqDr voLFkk esa

(ii) la;qDr voLFkk esa

(i) eqDr voLFkk esa % os /kkrq,¡ tks cgqr gh de fØ;k'khy
gksrh gS eqDr voLFkk esa ikbZ tkrh gSA tSls & lksuk] pk¡nh]
IySfVue vkfnA

bdkbZ & VIII

(ii) la;qDr voLFkk e sa % os /kkrq,¡ tks ueh] vkWDlhtu vFkok
dkcZu MkbvkWDlkbM ls vfHkfØ;k dj ysrh gSA la;qDr
voLFkk esa ;kSfxdksa ds :i esa ikbZ tkrh gSA

 /kkrq ds ;kSfxd iF̀oh esa ftl :i esa ik;s tkrs gS] mUgsa
[kfut dgrs gSaA

 os [kfut ftuls /kkrq,¡ lqfo/kkiwoZd ,oa de ykxr ij
çkIr dh tkrh gS] mUgsa v;Ld dgrs gSaA
lHkh [kfut v;Ld ugha gksrs ysfdu lHkh v;Ld [kfut
gksrs gSaA

 çÑfr esa çkfIr ds rjhds ds vk/kkj ij /kkrqvksa ds çeq[k
v;Ld fuEukuqlkj gS&

1- vkWDlkbM v;Ld % yksgk]  ,syqfefu;e] eSxuht]
tLrk vkSj rk¡ck vkfn /kkrqvksa esa vkWDlhtu ds çfr fo'ks"k
Lusg gksus ds dkj.k ;s /kkrq,¡ vkWDlkbM v;Ldksa ds :i
esa ikbZ tkrh gSA
fuEufyf[kr vkWDlkbM v;Ld gS&
¼1½ gsesVkbV Fe2O3 ¼2½ ckWDlkbV Al2O3.2H2O
¼3½ ik;jksyqlkbV MnO2

¼4½ ftadkbV ZnO ¼5½ eSXusVkbV Fe3O4

¼6½ D;wçkbV Cu2O
2 - lYQkbM v;Ld % dqN /kkrq,¡ Fe, Cu, Hg, Pb, Zn

vkfn iF̀oh esa lYQkbM v;Ldksa ds :i esa ikbZ tkrh gSA
fuEufyf[kr lYQkbM v;Ld gS&
¼1½ dkWij ikbjkbV CuFeS2

¼2½ vk;ju ikbjkbV FeS2

¼3½ xSysuk PbS
¼4½ ftad CyS.M ZnS
¼5½ fluSckj HgS
¼6½ dkWij XykUl ;k Cu2S
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3- dkcksZusV v;Ld % çÑfr esa mifLFkr /kkrqvksa ds vkWDlkbM
vkSj gkbMªkWDlkbM ok;q dh CO2 

ls vfHkfØ;k djds
dkcksZusV v;Ld cukrs gSA

dkcksZusV v;Ld ds :i esa ikbZ tkus okyh /kkrq,¡ Mg,
Ca, Fe, Cu , Zn gSaA
fuEufyf[kr dkcksZusV v;Ld gS&

¼1½  MksyksekbV MgCO3.CaCO3

¼2½  flMsjkbV FeCO3

¼3½  esykdkbV CuCO3.Cu(OH)2

¼4½  dSykekbu ZnCO3

4- lYQsV v;Ld % çÑfr esa mifLFkr /kkrqvksa ds lYQkbM]
ok;qe.Myh; vkWDlhtu ls vfHkfØ;k djds lYQsV cukrh
gSA

dqN /kkrq,¡ Mg, Ca, Sr, Pb vkfn lYQsV v;Ld ds :i
esa ikbZ tkrh gSA tSls &

¼1½  bIle yo.k MgSO4.7H2O
¼2½  ftIle CaSO4.2H2O
¼3½  ,aXyslkbV PbSO4

5- gSykbM v;Ld % dqN /kkrq,¡ & Na, K, Mg, Ca o Ag
gSykbM ds :i esa ikbZ tkrh gSA tSls &

¼1½  gkWuZ flYoj AgCl
¼2½  ¶yksjksLikj CaF2

¼3½  [kfut yo.k NaCl
¼4½  dkusZykbV KCl.MgCl2.6H2O
¼5½  Øk;ksykbV Na3AlF6

/kkrq fu"d"kZ.k ds fofHkUu in
(Various Steps of Metallurgy)

fdlh Hkh v;Ld ls HkkSfrd ,oa jklk;fud çØeksa ds }kjk
'kq) /kkrq çkIr djus dh lEiw.kZ çfØ;k dks /kkrqdeZ dgrs gSaA

/kkrqdfeZdh lafØ;k,¡ fuEufyf[kr inksa esa iw.kZ gksrh gSaA

1- v;Ld dk dwVuk ,oa ihluk (Crushing and Grinding
of the Ore)

2- v;Ld dk lkUæ.k (Concentration of the Ore)
3- /kkrq dk iF̀kDdj.k (Isolation of Metal)
4- /kkrq dk 'kks/ku (Purification or Refining of the Metal)
v;Ld dk dwVuk ,oa ihluk

(Crushing and Grinding of the Ore)
[kuu ls çkIr v;Ld LFkwy voLFkk esa gksrs gSa budks Ø’kj

;k pDdh dh lgk;rk ls NksVs&NksVs d.kksa esa rksM+rs gS] iqu% bUgsa
pDdh dh lgk;rk ls ckjhd pw.kZ esa cnyrs gSA

bl çfØ;k dks pw.khZdj.k (Pulverisation) dgrs gSaA

v;Ld dk lkUæ.k (Concentration of the Ore)
iF̀oh ls fudyus okys v;Ld esa dbZ çdkj dh v’kqf);k¡

tSls dadM+] iRFkj] feV~Vh vkfn ikbZ tkrh gSA bu v’kqf);ksa
dks vk/kk=h] xSax ;k eSfVªDl dgrs gSaA v;Ld ls v’kqf);k¡ dks
iF̀kd djuk lkUæ.k dgykrk gSA

v;Ld dh çÑfr ds vk/kkj ij v;Ld dk lkUæ.k
fuEufyf[kr fof/k;ksa }kjk fd;k tk ldrk gSA

¼v½ gkFk ls idM+dj (Hand picking) : dqN fLFkfr;ksa esa
v;Ld ,oa v’kqf) ds d.kksa dh vkÑfr ,oa vkdkj esa
vUrj gksrk gS bUgsa ;kaf=d :i ls gkFk ls fudkydj nwj
fd;k tk ldrk gSA

¼c½ ty }kjk lkUæ.k ;k xq:Roh; iF̀kDdj.k (Hydraulic
Washing or Gravity Separation) : lkUæ.k dh ;g çfØ;k
mu v;Ldksa ds fy, ç;qDr gksrh gS ftuesa v’kqf);k¡
v;Ld ls gYdh gksrh gSA blds fy, fo’ks"k :i ls
foyQys Vscy dk ç;ksx fd;k tkrk gS] v;Ld ds pw.kZ
dks Vscy ij QSyk fn;k tkrk gSA bUgsa çokgeku ty
èkkjk ls lkQ dj fy;k tkrk gSA v;Ld ds d.k uhps cSB
tkrs gSaA ;g fof/k SnO2 

¼fVu LVksu½ rFkk Fe3O4 
ds

lkUæ.k esa ç;qDr dh tkrh gSA

¼l½ >kx Iyou fof/k (Froth floatation method) : ;g
fof/k dkij ikbjkbV] ftad CyS.M vkSj xSysuk vkfn
lYQkbM v;Ldksa ds fy, mi;qDr gSA blesa ty ds VSad
esa FkksMk lk phM+ dk rsy feyk fn;k tkrk gSA ,d
fNæ;qä uyh esa ls ckgjh ok;q dks nkc ds lkFk VSad esa
çokfgr fd;k tkrk gS ftlls rsy  ds dkj.k mRiUu >kx
ds lkFk v;Ld ds d.k Åij mB tkrs gSa vkSj isans dh vksj
vk/kk=h ¼v’kqf);k¡½ cSB tkrh gS ¼fp= 14-1½A

fp= 14-1 % >kx Iyou fof/k
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¼n½ pqEcdh; i`FkDdj.k (Magnetic Separation) : bl
fof/k dk ç;ksx rc djrs gS tc v;Ld ;k v’kqf) esa ls
dksbZ ,d pqEcdh; çÑfr dk gksA bl fof/k esa v;Ld ds
pw.kZ dks peM+s ds csYV ij Mkyrs gS] tks fd jksyjksa ij
?kwerk gSA v;Ld dk pqEcdh; ?kVd pqEcd }kjk vkdf"kZr
gksdj ,d <sj esa bdëk gks tkrk gS tcfd nwljk vpqEcdh;
?kVd nwljk <sj cukrk gS ¼fp= 14-2½A

mnkgj.k& fVu LVksu vpqEcdh; çÑfr dk gksrk gS
tcfd Øksfe;e rFkk vk;ju dh v’kqf) pqEcdh; çÑfr
dh gksrh gS bl fof/k }kjk SnO2 

ls v’kqf) dks iF̀kd dj
ldrs gSA

¼;½ fu{kkyu ;k jklk;fud iF̀kDdj.k (Leaching or
Chemical Separation) : ;g fof/k jklk;fud ifjorZu
ij vk/kkfjr gSA bl fof/k esa eghu fils gq, v;Ld dh
vfHkfØ;k mfpr vfHkdeZd ls djkrs gS ftlls og foy;u
esa vk trk gS rFkk v/kk=h Bksl voLFkk esa jg tkrh gS
foy;u ls v;Ld iqu% vo{ksi.k vFkok fØLVyhdj.k
}kjk lkUæ voLFkk esa çkIr dj ysrs gS] tSls& ckWDlkbV
dk lkUæ.k {kkjh; NaOH ds }kjk fd;k tkrk gSA

lkfUær v;Ld dk vkWDlkbM esa ifjorZu
(Conversion of the Concentrated ore to its Oxide form)

lkfUær v;Ld dk vkWDlkbM esa ifjorZu nks inksa esa iw.kZ
gksrk gSA (i) fuLrkiu (Calcination) rFkk (ii) HktZu (Roasting)A

(i) fuLrkiu % ok;q dh vuqifLFkfr ;k vYi mifLFkfr esa
xyukad ds uhps v;Ld dks xje djus dh çfØ;k dks
fuLrkiu dgrs gSA ;g fof/k dkcksZusV v;Ld ds fy,
ç;qDr dh tkrh gSA ftu v;Ldksa esa ueh] ty;ksftr
gkbMªkWDlkbM] dkcksZusV vkSj vU; ok"i’khy inkFkZ gksrs gS
mudk fuLrkiu djds ty vkSj ok"i’khy inkFkZ dk

fu"dklu dj fn;k tkrk gS lkFk gh dkcksZusVksa dk fo?kVu
gks tkrk gSA

3 2 3 22M(OH) M O 3H O 

3 2MCO MO CO 

(ii) HktZu % ok;q dh vf/kdrk esa v;Ld dks xyukad ds uhps
xje djus dh çfØ;k dks HktZu dgrs gSA HktZu ds
QyLo:i ;fn dksbZ dkcZfud inkFkZ mifLFkr gks rks u"V
gks tkrk gSA S, P,

 
rFkk As tSls v’kqf);k¡ vkWDlkbM esa

ifjofrZr gks tkrh gSA /kkrq lYQkbM vkWDlkbM esa cny
tkrs gSA vf/kdka’k lYQkbM v;Ldksa dk HktZu fd;k
tkrk gS ftlls lYQkbM] vkWDlkbM esa ifjofrZr gks tkrs
gS vkSj lYQj MkbvkWDlkbM xSl fudy tkrh gSA

2 22MS 3O 2MO 2SO  

/kkrq vkWDlkbM dk /kkrq esa vip;u

(Reduction of Metal Oxide to Metal)
¼v½ jklk;fud vip;u ¼çxyu½ % dkc Zu }kjk

vip;u& fuLrkfir vFkok HkftZr v;Ld dks dkcZu
¼dksd½ ls vipf;r fd;k tkrk gSa /kkrq fi?kyh voLFkk
esa izkIr dh tkrh gSA çkÑfrd vkWDlkbM tks fuLrkiu
rFkk HktZu ls çkIr gksrs gS ;k lYQkbM v;Ld dks dksd
ds lkFk feykdj okR;kHkV~Vh esa xje fd;k tkrk gSA

PbO C Pb CO  

2 3Fe O 3C 2Fe 3CO? ? ?
¼c½ Lovip;u }kjk çxyu % dqN /kkrqvksa ds /kuk;uksa dk

vU; vipk;dksa ds feyk;s fcuk gh vip;u gksrk gSA
dkWij ds fu"d"kZ.k esa D;wizl lYQkbM vkSj D;wizl
vkWDlkbM dh ikjLifjd vfHkfØ;k ls /kkfRod dkWij
çkIr gksrk gSA flusckj dks ok;q esa xje djus ls ikjk çkIr
gksrk gSA

2 2 2Cu S 2Cu O 6Cu SO  
¼l½ FkekZbV fof/k % dqN /kkfRod vkWDlkbM tSls Øksfe;e

o eSxuht ds vkWDlkbM dk vip;u dkcZu ls ugha fd;k
tk ldrk Al, Mg vkfn lfØ; /kkrqvksa ds mi;ksx ls
Cr2O3 

o MnO2 dk vip;u fd;k tkrk gSA

2 3 2 3C r O 2 A l A l O 2 C r? ? ?
¼n½ oS|qrvi?kVuh vip;u (Electrolytic Reduction) :

vf/kd /kufo|qrh rÙo (Ca, Na, vkfn½ ds mi;qDr yo.k
tSls vkWDlkbM] DyksjkbM dk laxfyr voLFkk esa oS|qr
vip;u fd;k tkrk gS rks /kkrq dSFkksM ij ,df=r
gksrh gSA

fp= 14-2 % v;Ld dk pqEcdh; iF̀kDdj.k
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¼;½ /kkrq foLFkkiu % pk¡nh vkSj Lo.kZ tSls /kkrq dk muds
yo.kksa ds foy;u ls] ftad tSlh vf/kd oS|qr /kuh; /kkrq
}kjk vo{ksi.k fd;k tk ldrk gSA pk¡nh dks mlds
v;Ld ls ruq lksfM;e lk;ukbM foy;u }kjk foys;’khy
ladj ;kSfxd cukdj iF̀kd dj fy;k tkrk gSA

2 2 2Ag S 4NaCN 2Na[Ag(CN )] Na S  

2AgCl 2NaCN Na[Ag(CN) ] NaCl  
lksfM;e vjtsUVkslk;ukbM ds foy;u esa ftad dh Nhyu

Mkyus ls pk¡nh dk vo{ksi.k gks tkrk gSA

2 2 42Na[Ag(CN ) ] Zn 2Ag Na Zn(CN)? ? ?
¼lksfM;e vjtsUVkslk;ukbM½        ¼lksfM;e ftdkslk;ukbM½

'kk s/ku
fdlh Hkh fof/k ls çkIr /kkrq çk;% v’kq) gksrh gSA mPp

xq.koÙkk ds lkFk 'kq) /kkrq çkIr djus dh çfØ;k dks 'kks/ku
dgrs gSaA

fdlh Hkh /kkrq ds 'kks/ku dh fof/k mldh çÑfr rFkk
mlesa mifLFkr v’kqf);ksa dh çÑfr ij fuHkZj djrh gSA /kkrq
'kks/ku dh dqN fuEufyf[kr çeq[k fof/k;k¡ gSaA
¼v½ vklou fof/k (Distillation Method) : bl fof/k ds

}kjk ok"i’khy ¼de DoFkukad okyh½ /kkrqvksa ¼edZjh] tLrk
rFkk dsMfe;e½ dk 'kks/ku fd;k tkrk gSA fdlh fjVkVZ
esa v’kq) /kkrq dk vklou djus ij /kkrq ok"i ds :i esa
çkIr gksrh gS] ftls B.Mk djds ,df=r dj ysrs gSA
vok"i’khy v’kqf);k¡ fjVkVZ esa cph jg tkrh gSA

¼c½ æo.k fof/k (Liquation Method) : ;g fof/k fofHkUu
èkkrqvksa ds xyukadksa ds vUrj ij fuHkZj djrh gSA bl
fofèk esa mu /kkrqvksa  dk 'kks/ku djrs gSa] ftudk xyukad
de gksrk gS vkSj muesa mifLFkr v’kqf);ksa dk xyukad
vf/kd gskrk gS v’kq) /kkrq dks ,d <yqvk pwYgs (inclined
hearth) ij j[kdj xje djrs gSA /kkrq fi?kydj uhps vk
tkrh gS] tcfd v’kqf);k¡ cph jg tkrh gSA
Zn, Pb, Sn, Bi vkfn /kkrqvksa dk 'kks/ku bl fof/k ls djrs gSA

¼l½ oS|qqr vi?kVuh ifj"dj.k (Electrolytic Refining) :
/kkrqvksa ds 'kks/ku dh ;g çeq[k fof/k gS] bl fof/k esa
v’kq) /kkrq dh ,suksM cukrs gS vkSj 'kq) /kkrq dh dSFkksM
cukrs gSA /kkrq ds yo.k dk tyh; foy;u oS|qr vi?kV~;
(Electrolyte) dk dk;Z djrk gSA
,suksM % v’kq) /kkrq
dSFkksM % 'kq) /kkrq
fo|qr vi?kV~; % /kkrq ds yo.k dk tyh; foy;u

oS|qr vi?kVu djus ij dSFkksM ij 'kq) /kkrq tek (deposit)
gksus yxrh gS vkSj ,suksM ?kqydj foy;u esa vk tkrh gSA

v’kqf);k¡ foy;u esa pyh tkrh gS ;k ,suksM eM (anode mud)
ds :i esa ,suksM ds uhps ,df=r gks tkrh gSA

,suksM ij fØ;k % n –M M ne 

dSFkksM ij fØ;k % n –M ne M  

dkWij ds 'kks/ku esa ftlesa v’kq) dkWij /kkrq dh ,suksM
rFkk 'kq) dkWij dh dSFkksM cukrs gSA vEyh; CuSO4 

foy;u
oS|qr vi?kV~; ij dk;Z djrk gSA vi?kVu djus ij dSFkksM ij
'kq) dkWij tek (deposit) gksus yxrk  gS vkSj ,suksM okyk
dkWij foy;u esa vk tkrk gSA v’kqf);k¡ tSls Sb, Se, Te, Ag,
Au, Pt vkfn ,suksM eM ds :i esa çkIr gksrs gSA

,suksM ij fØ;k % 2 –Cu Cu 2e 

dSFkksM ij fØ;k % 2 –Cu 2e Cu  

¼n½ [k.M 'kks/ku ¼[k.M ifj"dj.k½ (Zone Refining) :
[k.M ifj"dj.k  bl fl)kUr ij vk/kkfjr gksrk gS fd
èkkrq dh v’kqf);k¡ Bksl voLFkk dh vis{kk æo voLFkk esa
vf/kd foys; gksrh gSA

bl fof/k esa v’kq) /kkrq dh NM+ cukdj mlds ,d
fljs dks xksy rkid (circular heater) ls fi?kyus rd
xje djrs gq, /khjs&/khjs nwljs fljs dh vksj c<+rs tkrs gSa]
ftlls vkxs okyk Hkkx fi?kyrk tkrk gS vkSj vius lkFk
v’kqf) dks ysrs gq, vkSj Bksl gksrh gqbZ 'kq) /kkrq dks ihNs
NksM+rs gq, nwljs fljs dh vksj c<+rk tkrk gSA nwljs fljs
ij bl çdkj vf/kd v’kqf) igq¡p tkrh gS vkSj cpk gqvk
Hkkx 'kq) gks tkrk gSA bl çfØ;k dks dbZ ckj nksgjkus
ls vfr’kq) /kkrq çkIr gksrh gSA vUr esa nwljs fljs dks
ftlesa v’kqf) gksrh gS] dkVdj iF̀kd dj fn;k tkrk gsA

¼;½ ok"i çkoLFkk ifj"dj.k (Vapour Phase Refining) :
bl fof/k esa v’kq) /kkrq dks mfpr fof/k ls ok"i’khy
;kSfxd esa cnyrs gSa ftlls v’kqf);k¡ ihNs NwV tk,aA
vLFkk;h gksus ds dkj.k mPprj rki ij ;s ok"i’khy
;kSfxd fo?kfVr gksdj 'kq) /kkrq nsrs gSA

ok"i çkoLFkk ifj"dj.k dh fuEufyf[kr nks eq[; 'krsZa
gSa %

(i) /kkrq ok"i’khy ;kSfxd cukus esa l{ke gksA

(ii) ok"i’khy ;kSfxd vklkuh ls fo?kfVr gksrs gksA

¼j½ o.kZ ys[ku fof/k (Chromotographic Method) :
vfèk'kks"kd ls feJ.k ds fofHkUu ?kVdksa ds iF̀kDdj.k rFkk
mfpr foyk;d dh lgk;rk ls iqu% çkfIr dh çfØ;k dks
o.kZys[ku fof/k dgrs gSaA
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yksgs dk /kkrqdeZ (Metallurgy of Iron)
lYQkbM v;Ld ls yksgk çkIr djuk dfBu vkSj tfVy

gSA vr% eq[;r% yksgk gsesVkbV Fe2O3, eSXusVkbV Fe3O4 
ls gh

çkIr fd;k tkrk gSA

¼v½ lkUæ.k

(i) yksgs dh [kkuksa dh pV~Vkuksa dks ck:n ls rksM+k tkrk
gSA bu pV~Vkuksa ds fQj NksVs&NksVs VqdMs+ fd;s tkrs
gSA bu VqdM+ksa dks xMZjksa ij j[kdj ty ds rhoz
çokg ls /kks;k tkrk gSA ftlls feV~Vh ckyw] iRFkj
vkfn vyx gks tkrs gS vkSj xMZjksa ij v;Ld ds
VqdMs+ jg tkrs gSaA

(ii) v;Ld ds /kqys gq, VqdM+ksa dks ihldj pw.kZ dj fn;k
tkrk gSA vc bldk oS|qr&pqEcdh; iF̀kDdj.k
fof/k }kjk lkUæ.k fd;k tkrk gSA

¼c½ HktZu

lkfUær v;Ld dk ijkorZuh; HkV~Vh esa HktZu fd;k tkrk
gSA HkV~Vh esa ok;q ds >ksads Hkh lkFk&lkFk çokfgr fd,
tkrs gSA v;Ld esa dkcZu] QkWLQksjl] lYQj] vklsZfud
vkfn dh eq[; v’kqf);k¡ jgrh gSaA HktZu ls dkcZu
MkbvkWDlkbM] QkWLQksjl is aVkvk WDlkbM] lYQj
MkbvkWDlkbM vkSj vklsZfud rFkk ,sUVheuh ds ok"i’khy
vkWDlkbM curs gSA bl çdkj ;s v’kqf);k¡ v;Ld ls
fudy tkrh gSa vkSj vf/kd HktZu ls Qsjl vkWDlkbM]
Qsfjd vkWDlkbM es a ifjofrZr gks tkrk gSA Qsfjd vkWDlkbM
de xyuh; gSA blds cu tkus ls Qsjl flyhdsV ¼dhV]
tks Qsjl vkWDlkbM vkSj flfydk ds xyus ls cu tkrk
gS½ ugha cu ikrkA bl rjg dqN /kkrq O;FkZ gh cckZn gksus
ls cp tkrh gS vU;Fkk Qsjl vkWDlkbM flfydk ls
la;ksx djds Qsjl flyhdsV cukrk jgrk gS vkSj dhV cu
tkus ds dkj.k /kkrq ls vyx gksrk jgrk gSA

¼l½ çxyu

HkftZr v;Ld dk okR;k Hkêh esa çxyu djds dPpk vkSj
fQj <yok¡ yksgk çkIr fd;k tkrk gSA

okR;k Hkêh dk o.kZu
;g yxHkx 80 QhV Å¡ph vkSj Hkhrj ls 20 QhV O;kl dh

Hkêh gksrh gSA ;g LVhy dh pknjksa ls cuh gksrk gS ftlds vUnj
vfXu lg bZaVksa dk vLrj yxk gksrk gSA lEiw.kZ Hkêh pkjksa vksj
ls ty ds tSdsV ls f?kjh jgrh gSA ;g Åij vkSj isans dh vksj
ls ladjh vkSj chp esa dqN pkSM+h gksrh gSA Åij dh vksj di
,oa dksu O;oLFkk gksrh gS ftlesa HkftZr v;Ld] pwus ds iRFkj

vkSj dksd ds pw.kZ dk feJ.k ¼/kku½ Mkyk tkrk  gSA Hkêh ds iSans
esa ukfy;k¡ }kjk ok;q >ksadksa ds :i esa çokfgr dh tkrh gSA Hkêh
ds isans ij fi?kyk gqvk dPpk yksgk ,df=r gks tkrk gS tgk¡
ls mldks va’k fu"dklu fNæ }kjk le;&le; ij ckgj
fudky fn;k tkrk gSA HkV~Vh ds ry esa dqN Åij ¼va’k
fu"dklu fNæ ls Åij½ ,d vkSj fNæ gksrk gS ftls dhV&fNæ
dgrs gaSA fi?kyh gqbZ /kkrq ds Åij rSjrk gqvk dhV bl fNæ
}kjk le;&le; ij ckgj cgk fn;k tkrk gSA

Hkêh esa dksd ds tyus ls dkcZu MkbvkWDlkbM curh gSA
dkcZu MkbvkWDlkbM xeZ dksd ds lEidZ esa vkrh gS rks bldk
vip;u gks tkrk gS ftlls ;g dkcZu eksuksvkWDlkbM esa
ifjofrZr gks tkrh gSA

2 2C O CO 

2CO C 2CO 

;g dkcZu eksusvkWDlkbM v;Ld dk vip;u djds Loa;
fQj dkcZu MkbvkWDlkbM esa ifjofrZr gks tkrh gSA

2 3 2Fe O 3CO 2Fe 3CO? ? ?
Hkêh ds Åij ds Hkkx esa dkcZu eksuksvkWDlkbM] Qsfjd

vkWDlkbM dk vip;u djrh gS vkSj Liat ds leku  yksgk èkkrq
çkIr gksrh gSA Qsfjd vkWDlkbM dk vf/kdrj vip;u Hkêh ds
blh Hkkx esa gksrk gSA Hkêh ds e/; Hkkx esa v;Ld ds lkFk
mifLFkr dadj&iRFkj vkfn vk/kk=h pwus ls vfHkfØ;k djds
ljyrk ls xyus okyk dhV] dSfYl;e flyhdsV cukrs gSA

2 3CaO SiO CaSiO 

fp= 14-3 % okR;k Hkêh ¼iw.kZ js[kkafdr o fØ;kvksa lfgr½
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Hkêh ds uhps ds Hkkx esa] tgk¡ dk rki 1473 K rd jgrk
gS] yksgk dksd ds lEidZ esa vkrs gh xy tkrk gSA ¼fp= 14-3½
dkcZu] flfydk] QkWLQksjl] eSaxuht vkfn v’kqf);ksa dk dqN
Hkkx bl fi?kys gq, yksgs esa foys; gks tkrk  gSA ;g yksgk dPpk
yksgk dgykrk gSA

<yok¡ yksgk % dPps yksgs dks fQj ls xykdj lk¡pksa esa
rhozrk ls BaMk djus ij <yok¡ yksgk cu tkrk gSA bldk
fuekZ.k&dk;Z esa mi;ksx ugha fd;k tk ldrk gS] D;ksafd ;g
dBksj ysfdu Hkaxqj gksrk gSA blls cuh oLrq,¡ ljyrk ls VwV
ldrh gSA <yok¡ yksgs ls uy] jks’kuh ds [kEHks] e’khuksa ds dqN
fgLls vkfn oLrq,¡ cukbZ tkrh gaSA <yok yksgs dk vf/kdrj
mi;ksx fiVok¡ yksgs vkSj LVhy cukus esa gksrk gSA blesa dkcZu
dh 2.2-4.5% rd v’kqf);k¡ ikbZ tkrh gSaA

fiVok¡ yksgk % <yok¡ yksgs ls dkcZu vkSj vU; v’kqf);ksa
dks vyx djus ls fiVok¡ yksgk rS;kj gksrk gSA <yok¡ yksgk
ijkorZuh; Hkêh esa xyk;k tkrk gSA Hkêh esa gsekVkbV dk vLrj
yxk jgrk gSA vLrj ds Qsfjd vkWDlkbM }kjk dkcZu] QkWLQksjl]
xU/kd vkfn v’kqf);ksa ds dqN Hkkx dk vkWDlhdj.k gks tkrk
gS vkSj os dkcZu MkbvkWDlkbM vkSj lYQj MkbvkWDlkbM xSlksa
ds :i esa vyx gks tkrh gSA QkWLQksjl] flfydk vkfn
vkWDlhÑr gksdj dhV ds :i esa ifjofrZr gks tkrs gS vkSj
vyx dj fn;s tkrs gSA v’kqf);ksa ds vyx gks tkus ls yksgs
dk xyukad c<+ tkrk gS vkSj HkV~Vh dk æo xk<+k gksdj isLV
dh rjg gks tkrk gSA bl isLV dks xksys cukdj Hkki gFkkSM+ksa
ds chp nck fn;k tkrk gS] ftlls lc dhV ¼/kkrqey½ vyx
gks tkrs gS ckn esa jksyj ls xqtkj dj /kkrq dks /kkrqey ls vyx
fd;k tkrk gSA

fiVok¡ yksgk] yksgs dk 'kq)re :i gSA blesa dkcZu dh
cgqr de (0.2 l ls 0.5%) ek=k gksrh gSA
,syqfefu;e dk fu"d"kZ.k
(Metallurgy of Aluminium)

O;kolkf;d Lrj ij ,syqfefu;e dk fu"d"kZ.k ckWDlkbV
ls fd;k tkrk gS ;g ty ;qDr ,syqfeuk gS] ckWDlkbV esa Qsfjd
vkWDlkbM vkSj flfydk dh v’kqf);k¡ jgrh gSaA

ckWDlkbV ls ,syqfefu;e dk fu"d"kZ.k rhu inksa esa fd;k
tkrk gS &
¼v½ ckWDlkbV dk 'kqf)dj.k % ckWDlkbV dk 'kqf)dj.k

cs;j çØe ls fd;k tkrk gSA
cs;j çØe % ckWDlkbV dks lkUæ dkWfLVd lksMk ds
foy;u esa 450 K ij dqN ?k.Vksa rd xje djus ij
ckWDlkbV lksfM;e esVk,syqfeusV esa ifjofrZr gksdj foys;
gks tkrk gS vkSj v’kqf);k¡ vfoys; gksus ds dkj.k vo{ksi
ds :i esa iF̀kd gks tkrh gSA Nkuus ds i’pkr~ fQYVfjr

esa ty feykdj foyksfMr djus ls lksfM;e esVk,syqfeusV]
,syqfefu;e gkbMªkWDlkbM esa ifjofrZr gks tkrk gSA
Al2O3.2H2O+2NaOH  2Na AlO2 + 3H2O

       ¼lksfM;e esVk,syqfeusV½
NaAlO2+2H2O      Al(OH)3 + NaOH

  ¼,syqfefu;e gkbMªkWDlkbM½
,syqfefu;e gkWbMªkDlkbM dks xje djus ij og 'kq)
,syqfeuk esa ifjofrZr gks tkrk gSA

¼c½ ,syqfeuk dk oS|qr vi?kVuh vip;u % oS|qr vi?kVuh
lsy esa 'kq) ckWDlkbV (Al2O3), Øk;ksykbV (Na3AlF6)

rFkk QsYlQkj (CaF2) ysrs gSaA LVhy bysDVªkWM dSFkksM
dk dk;Z djrk] tcfd xzsQkbV bysDVªkWM ,suksM dk dk;Z
djrk gS] tks fd /kkrq ds vip;u esa ç;qDr gksrk gSA
Na3AlF3 

o CaF2 
dh mifLFkfr ls Al2O3 

dk xyukad
de gks tkrk gS rFkk oS|qr pkydrk c<+ tkrh gSA
çfØ;k esa ,suksM ij cuus okyh vkWDlhtu (O2) ,suksM ds
dkcZu (C) ls vfHkfØ;k dj CO/CO2 

cukrh gSA çR;sd
fdyksxzke ,syqfefu;e cuus dh çfØ;k esa yxHkx vk/kk
fdyksxzke ,suksM dk dkcZu tydj CO/CO2 

xSl esa
cny tkrk gSA oS|qr vi?kVuh lsy es a fuEufyf[kr vfHkfØ;k,¡
gksrh gSaA

2Al2O3 + 3C   4Al + 3CO2

mijksä çfØ;k gkWy&gjkmYV (Hall-Heroult) fof/k
dgykrh gS ¼fp= 14-4½A blls yxHkx 99.5% ’kq) /kkrq
çkIr gksrh gSA

3 2 3 2Al(OH) Al O 3H O Å"ek

                  'kq) ,syqfeuk

fp= 14-4 % gkWy&gsjkYV çØe }kjk
,syqfeuk ls ,syqfefu;e dk fu"d"kZ.k

W

W

CaF2
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¼l½ , sy qfefu;e dk o S| qr&vi?kVuh 'k qf)dj.k %
,syqfefu;e dk vkSj vf/kd 'kqf)dj.k gwi fof/k ls fd;k
tkrk gSA bl fof/k esa ykssgs ds ckWDl dk mi;ksx fd;k
tkrk gS ftls 'kqf)dj.k lsy dgrs gSaA blesa dkcZu dk
vLrj yxk gksrk gSA lsy esa fi?kys gq, æo] muds ?kuRo
esa vUrj ds dkj.k] rhu Lrj esa gksrs gSA lc ls fupys Lrj
esa ,syqfefu;e&dkWij dk feJ.k gksrk gSA ;g ,suksM dk
dke djrk gSA e/; ds Lrj esa Øk;ksykbV vkSj csfj;e
¶yqvksjkbM gksrk gSA Åij ds Lrj esa fi?kyk gqvk 'kq)
,syqfefu;e gksrk gS tks dSFkksM dk dke djrk gSA

oS|qr çokfgr djus ij e/; ds Lrj ls ,syqfefu;e ds
vk;u dSFkksM dh vksj tkus yxrs gS vkSj muds LFkku ij
mrus gh vk;u fupys Lrj ls e/; Lrj esa vk tkrs gS vkSj
dSFkksM ij vipf;r gksdj ijek.kqvksa esa ifjofrZr gks tkrs
gSA bl çdkj çkIr ,syqfefu;e 99-99 çfr’kr 'kq) gksrk
gSA

dkWij dk fu"d"kZ (Metallurgy of Copper)
dkWij dk eq[; v;Ld dkWij ikbjkbV gSA bl v;Ld

ls dkWij dk fu"d"kZ.k fuEufyf[kr inksa esa fd;k tkrk gS&

¼v½ lkUæ.k % dkWij ikbjkbV dks igys NksVs&NksVs VqdMs+
djds ihl fy;k tkrk gSA bl çdkj pw.kZ fd;s v;Ld
dk >kx Iyou fof/k }kjk lkUæ.k fd;k tkrk gSA

¼c½ HktZu % lkfUær v;Ld dks ijkorZuh HkV~Vh esa xje
fd;k tkrk gS blls lYQj MkbvkWDlkbM mRiUu gksrh
gS vkSj dkWij rFkk yksgs ds lYQkbM dk dqN fgLlk
muds vkWDlkbM esa ifjofrZr gks tkrk gSA dkWij ikbjkbV
ds lkFk dqN vklsZfud ,oa ,UVheuh Hkh ik;k tkrk gSA
buds vkWDlkbM ok"i’khy gksrs gSa ftudk ijkorZuh HkV~Vh
esa HktZu ds nkSjku ok"iu gks tkrk gSA

2 2 2 22CuFeS O Cu S 2FeS SO? ? ? ?

2 2 2 22Cu S 3O 2Cu O 2SO? ? ?

bl voLFkk esa dqN Qsjl lYQkbM vkSj D;wizl lYQkbM
dk vkaf’kd vkWDlhdj.k gks tkrk gSA

2 22FeS 3O 2FeO 2SO  

2 2 2 22Cu S 3O 2Cu O 2SO  

HkftZr feJ.k esa eq[;r% Cu2S esa FeS rFkk SiO2 
vkSj

FkksMh ek=k esa FeO vkSj Cu2O gksrs gSaA

¼l½ çxyu % HkftZr v;Ld esa dqN ckyw vkSj dksd feykdj
çxyu fd;k tkrk gSA ;g çfØ;k çxyu Hkêh esa dh
tkrh gSA ;g LVhy dh cuh gksrh gS vkSj bldk Hkhrjh

vLrj vfXu lg bZaVksa dk gksrk gSA HkV~Vh ds pkjksa vksj ,d
tSdsV gksrk gS ftlesa xeZ ty çokfgr gksrk jgrk gSA
uhps dh vksj yxh 'kqf.Mdkvksa esa ls vkrs gq, xje ok;q
ds >ksdksa ls HkV~Vh ds vUnj Hkjs dksd dk ngu gksrk gS
¼fp= 14-5½A çxyu esa dkWij vkWDlkbM Qsjl lYQkbM
ls vfHkfØ;k djrk gS ftlds QyLo:i Qsjl vkWDlkbM
vkSj D;wizl lYQkbM curs gSA

2 2Cu O FeS Cu S FeO  

bl çdkj çkIr gqvk Qsjl vkWDlkbM ckyw ds lkFk
la;ksx djds Qsjl flfydsV cukrk gSA ;g xyuh; gksrk
gS vksj dhV dgykrk gSA gYdk gksus ds dkj.k dhV æo
dh lrg ij rSjrk jgrk gS vkSj Hkêh esa ,d fNæ }kjk cgk
fn;k tkrk gSA Hkêh ds vUnj dhV ds uhps ds æo esa
fi?kyk gqvk dkWij lYQkbM vksj Qsjl lYQkbM dk
feJ.k gksrk gS] bls dkWijesV dgrs gSA

¼n½ cslsej çØe ls QQksysnkj rkez çkIr djuk % çxyu
ds i’pkr~ æfor dkWij eSV dks cslsej ifjorZd esa ys tkrs
gSA ;g LVhy ls cuh uk’kikrh ds vkdkj dh Hkêh gksrh gSA
ftlesa fdlh {kkjh; inkFkZ ¼tSls eSXuhf’k;e vkWDlkbM½ dk
vLrj gksrk gSA ifjorZd esa 'kqf.Mdkvksa ls ok;q ds >ksads
Hkêh ds vUnj çokfgr dh tkrh gS ¼fp= 14-6½A

fp= 14-5 % çxyu Hkêh
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dkWij eSV esa ik;k tkus okyk Qsjl lYQkbM vUnj vkus
okyh ok;q dh vkWDlhtu ls vkWDlhÑr gksdj] Qsjl
vkWDlkbM esa ifjofrZr gks tkrk gSA

2 22FeS 3O 2FeO 2SO  

bl çdkj çkIr Qsjl vkWDlkbM rFkk dkWij ikbjkbV ds
HktZu ds le; cuk gqvk Qsjl vkWDlkbM ckyw ds lkFk
vfHkfØ;k djrk gS ftlls xyuh; dhV ¼Qsjl flfydsV½
cu tkrk gSA

2 3FeO SiO FeSiO 

Qsjl flfydsV cuus ds i’pkr~ ifjorZd esa vkus okyh
ok;q dh vkWDlhtu eSV ds dqN dkWij lYQkbM dk
vkWDlhdj.k dj D;wçl vkWDlkbM esa ifjofrZr djrh gSA

2 2 2 22Cu S 3O 2Cu O 2SO  

bl çdkj cuk gqvk D;wçl vkWDlkbM eSV ds cps gq,
dkWij lYQkbM ls vfHkfØ;k djrk gS ftlls dkWij /kkrq
çkIr gksrh gSA

2 2 22Cu O Cu S 6Cu SO  

gYdk gksus ds dkj.k dhV fi?kys gq, dkWij dh lrg ij
rSjrk jgrk gS vkSj le;&le; ij vyx dj fn;k tkrk gSA

cslsej ifjorZd esa gksus okyh çfØ;kvksa dh lekfIr
ij fi?kyh gqbZ dkWij /kkrq dks jsr ls cus lk¡pksa esa mM+sy
fn;k tkrk gSA bl fi?kyh gqbZ /kkrq esa lYQj MkbvkWDlkbM
foys; jgrh gS tks /kkrq ds B.Ms gksus ij cqycqyksa ds :i
esa ckgj fudyrh jgrh gSA bu cqycqyksa ds QwVus ds dkj.k
Bksl /kkrq dh lrg vleku fn[kus yxrh gS vkSj ,slk
yxrk gS fd /kkrq ij QQksys iM+ x;s gksA bl dkWij dks
QQksysnkj dkWij (Blister Copper) dgrs gaSA

¼;½ oS|qr 'kks/ku % blesa 'kq) dkWij dh iryh pknj ls
dSFkksM cuk;k tkrk gS rFkk vifj"Ñr dkWij dh eksVh
flYyh dk ,suksM cuk;k tkrk gSA dkWij lYQsV dk

vEyh; foy;u bl lSy dk oS|qr vi?kV~; gksrk gSA lSy
esa oS|qr çokfgr djus ij ,suksM dh eksVh flYyh èkhjs&èkhjs
xyrh tkrh gS vksj dSFkksM+ dh 'kq) dkWij dh iryh
pknj eksVh gksrh tkrh gSA bl çdkj çkIr dkWij 99-95
çfr’kr 'kq) gksrk gSA

jtr ¼flYoj½ dk fu"d"kZ.k
(Metallurgy of Silver)

jtr ds v;Ld flYoj lYQkbM (Ag2S) rFkk flYoj
DyksjkbM (AgCl) gSA
¼v½ lk;ukbM fof/k % jtr ds fu"d"kZ.k ds fy, Ag2S dk

pw.kZ djds >kx&Iyou fof/k }kjk lkUæ.k fd;k tkrk gSA
lkfUær v;Ld ds pw.kZ dks lksfM;e lk;ukbM ds vfr
ruq foy;u ds lEidZ esa j[kdj] foyksMu fd;k tkrk gS
vkSj lkFk gh ok;q çokfgr dh tkrh gSA bl fof/k ls
igys flYoj lk;ukbM curk g S tks lk sfM;e
vjtsUVkslk;ukbM esa ifjofrZr gks tkrk gSA

2 2Ag S 2NaCN 2AgCN Na S  

2AgCN NaCN Na[Ag(CN) ] 

        lksfM;e vjtsUVkslk;ukbM

2 2 2 4Na S 2O Na SO 

lksfM;e vkjtsUVkslk;ukbM ds foy;u dks Nkudj vo{ksi
ls vyx dj fy;k tkrk gSA bl foy;u esa ftad dh
Nhyu Mkyus ls lksfM;e ftadks lk;ukbM curk gS vkSj
flYoj vo{ksfir gks tkrh gSA

2 2 42Na[Ag(CN) ] Zn 2Ag Na [Zn(CN) ]  
  lksfM;e ftadks lk;ukbM

bl flYoj dks Nku dj ,d xkyd ¼dyeh 'kksjk&ikSVsf’k;e
ukbVªsV½ ds lkFk fi?kyk;k tkrk gSA blds i’pkr~ flYoj
¼jtr½ dks xykdj baZVsa cuk yh tkrh gSA

¼c½ jtre; lhls dk fojtrhdj.k % xSysuk ls çkIr
lhls esa Hkh bruh flYoj gksrh gS ftldk fu"d"kZZ.k
ykHknk;d gksrk gS flYoj vkSj lhls ds bl feJ.k dks
jtre; lhlk dgrs gSA bl feJ.k ls  flYoj fudkyus
dh fof/k jtre; lhls esa jtr dh ek=k ij fuHkZj djrh
gSA

(i) ikDlZ fof/k % bl fof/k dk vk/kkj ;g gS fd
fi?kyh gqbZ flYoj fi?kys gq, tLrs esa lhls dh
vis{kk dgha vf/kd foys; gS tc fi?kys gq, jtre;
lhls esa 1-2% tLrk feyk;k tkrk gS rks flYoj
lhls ls vyx gksdj tLrk es foys; gks tkrk gS

fp= 14-6 % cslsej ifjorZd
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B.Mk djus ij ¼tLrs $ flYoj½ dk feJ/kkrq Bksl
çkIr gksrk gSA bl feJ/kkrq esa dkcZu feykdj fjVkWVZ
esa rst xje djus ij tLrk okf"ir gks tkrk gS vkSj
flYoj 'ks"k jg tkrk gS ckn esa flYoj dks [kiZj.k
fof/k }kjk 'kksf/kr fd;k tkrk gSA

(ii) iSfVulu fof/k % jtre; lhlk ¼vtsZUVksQsjl
ysM½ dks xyk dj B.Mk djus ij igys 'kq) lhls
ds fØLVy iF̀kd gks tkrs gS vkSj lhls ds fØLVyksa
dks vyx dj ysrs gSa] bl çØe dks dbZ ckj nksgjkrs
gS rks vof’k"V feJ/kkrq esa flYoj dh ek=k c<+
tkrh gSA

(iii) [kiZj.k % [kiZj.k ikdZ rFkk iSfVulu fof/k }kjk
çkIr flYoj ls lhls dks vyx djus dh fof/k gS
v’kq) flYoj dks ijkorZuh Hkêh ds D;wisy esa fi?kyk;k
tkrk gS fi?kys gq, flYoj ds Åij ok;q dh rst
èkkjk çokfgr dh tkrh gS ftlls flYoj esa mifLFkr
lhlk PbO ds :i esa vkWDlhÑr gksdj ok;q dh
èkkjk ds lkFk cg tkrk gSA dqN PbO dks D;wisy
vo’kksf"kr dj ysrk gS bl çdkj lhlk jfgr flYoj
çkIr gksrk gSA

¼l½ flYoj dk 'kks/ku % vifj"Ñr flYoj dk oS|qr vi?kVuh
ifj"dj.k fof/k }kjk 'kks/ku fd;k tkrk gSA ,d cMs+ lsy
esa flYoj ukbVªsV dk ruq foy;u Hkj fn;k tkrk gS vkSj
blesa yxHkx 1% ukbfVªd vEy feyk fn;k tkrk gSA
bl lsy dh ,suksM vifj"Ñr flYoj dh eksVh flYyh
gksrh gSA lsy esa oS/kqr çokfgr djus ij 'kq) flYoj
dSFkksM ij fu{ksfir gksus yxrk gSA

egRoiw.kZ fcUnq
1- HkwiiZVh ls v;Ldksa ds fu"d"kZ.k dh çfØ;k [kuu dgykrh

gSA

2- /kkrq ds ;kSfxd iF̀oh esa ftl :i esa ik;s tkrs gS mUgsa
[kfut dgrs gSaA

3- os [kfut ftuls /kkrq,¡ lqfo/kkiwoZd ,oa de ykxr ij
çkIr dh tkrh gS mUgsa v;Ld dgrs gSaA

4- v;Ld çÑfr esa vkWDlkbM] lYQkbM] dkcksZusV] lYQsV
ds :i esa ik;s tkrs gSaA

5- v;Ld ls v’kqf);k¡ dks iF̀kd djuk lkUæ.k dgykrk gSA

6- >kx Iyou fof/k lYQkbM v;Ld lkUæ.k ds fy, ç;qDr
dh tkrh gSA

7- ok;q dh vuqifLFkfr ;k vYi mifLFkfr esa xyukad ds uhps
v;Ld dks xje djus dh çfØ;k dks fuLrkiu dgrs gaSA

8- ok;q dh vf/kdrk esa v;Ld dks xyukad ds uhps xje
djus dh çfØ;k dks HktZu dgrs gaSA

9- yksgs ds çeq[k v;Ld gsesVkbV Fe2O3 
rFkk eSXusVkbV

Fe3O4 
gSA

10- <yok¡ yksgs esa 2.2–4.5% rd dkcZu dh v’kqf);k¡ ikbZ
tkrh gSaA

11- fiVok¡ yksgk yksgs dk 'kq)re~ :i gSSA

12- ,syqfefu;e dk çeq[k v;Ld ckWDlkbV Al2O3, 2H2O
gSA

13- jtr dk çeq[k v;Ld Ag2S ¼flYoj lYQkbM½ rFkk
AgCl ¼gkuZ flYoj½ gSA

14- rkacs dk çeq[k v;Ld dkWij ikbjkbV (CuFeS2) gSA
15- v’kq) /kkrqvksa ls mPp xq.koÙkk okyh 'kq) /kkrq çkIr

djuk   'kks/ku dgykrk gSA

16- 'kks/ku dh çeq[k fof/k;k¡ vklou] æo.k] oS|qr vi?kVuh
ifj"dj.k] [k.M 'kks/ku] ok"i çkoLFkk ifj"dj.k rFkk
o.kZys[ku fof/k gSA

vH;klkFkZ ç'u
oLrqfu"B ç'u
1- dkWij ikbjkbV dk lw= gS&

¼v½ CuFeS ¼c½ CuFeS2

¼l½ Cu2S ¼n½ Cu2FeS2

2- yksgs dk v;Ld gS&

¼v½ gSesVkbV ¼c½ xSysuk
¼l½ dkWij ikbjkbV ¼n½ ftad CySaM

3- lnSo eqDr voLFkk esa feyus okyh /kkrq gS&

¼v½ xksYM ¼c½ flYoj
¼l½ dkWij ¼n½ lksfM;e

4- ok;q dh vuqifLFkfr ;k vYi mifLFkfr esa xyukad ds
uhps v;Ld dks xje djus dh izfØ;k dks dgrs gS&

¼v½ fuLrkiu ¼c½ HktZu
¼l½ çxyu ¼n½ 'kks/ku

5- <yok¡ yksgs esa dkcZu dh izfr’krrk gS&

¼v½ 6-8% ¼c½ 2.2-4.5%
¼l½ 0.10-0.25% ¼n½ 0.25-2.0%
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vfry?kqÙkjkRed iz’u
1- ml v;Ld dk uke crkb, ftlls ,syqfefu;e lkekU;r%

fu"df"kZr fd;k tkrk gSA

2- fuLrkiu vkSj HktZu esa dksbZ ,d eq[; vUrj crkb,A

3- >kx Iyou fof/k ls fdl çdkj ds v;Ldksa dk lkUæ.k
fd;k tk ldrk gS\

4- vklou fdls dgrs gS\

5- [k.M ifj"dj.k ls vki D;k le>rs gS\

y?kqÙkjkRed ç’u
1- fdl çdkj ds v;Ldksa dk lkUæ.k pqEcdh; iF̀kDdj.k

fof/k }kjk fd;k tkrk gS\ nks mnkgj.k nhft,A

2- ok"i çkoLFkk ifj"dj.k fdls dgrs gS\ le>kb,A

3- pw.khZdj.k fdls dgrs gS\

4- fu{kkyu ;k jklk;fud iF̀kDdj.k fof/k dks le>kb,A

5- /kkfRod vkca/k dh çÑfr dks le>kb,A

fucU/kkRed iz’u
1- v;Ld ds lkUæ.k esa ç;qDr gksus okyh fofHkUu fof/k;ksa dks

le>kb,A

2- yksgs ds fu"d"kZ.k ds nkSjku okR;k HkV~Vh ds fofHkUu {ks=ksa
esa gksus okyh vfHkfØ;kvksa dks fyf[k,A

3- ,syqfefu;e /kkrq] ckWDlkbV ls dSls fu"df"kZr dj ldrs
gSa\ le>kb,A

4- dkWijikbjkbV ls dkWij /kkrq ds fu"d"kZ.k dks le>kb,A

5- /kkrqvksa ds 'kks/ku dh çeq[k fof/k;ksa dks le>kb,A

mÙkjekyk % 1 ¼c½ 2 ¼v½ 3 ¼v½ 4 ¼v½ 5 ¼c½



v/;k; & 15

dkcZfud jlk;u
(Organic Chemistry)

Hk wfedk
nSfud thou esa vf/kdka’k mi;ksxh oLrq,¡ tSls& diM+s]

dkxt] twrs&pIiy] ekse] oslyhu] Øhe] twrs dh ikWfy’k]
vkS"kf/k;k¡] moZjd bR;kfn inkFkZ dkcZfud ;kSfxdksa ls cus
gksrs gSaA

dkcZfud ;kSfxdksa ds vfLrRo ds fy, dkcZu Lo;a ds rFkk
vU; rÙoksa tSls& gkbMªkstu] vkWDlhtu] ukbVªkstu] lYQj]
gSykstu ds lkFk lgla;kstd vkcU/k cuk ldrk gSA dkcZu
Lo;a ds ijek.kqvksa ds lkFk lgla;kstd vkcU/k }kjk tqM+dj
yach Ükà[kyk dk fuekZ.k djrk gS ftls Ükà[kyu (Catenation)
dgrs gSaA dkcZu esa prq%la;kstdrk ikbZ tkrh gS vFkkZr~ dkcZu
ijek.kq pkj vU; dkcZu ijek.kqvksa ;k pkj vU; rÙo ds
ijek.kqvksa ds lkFk lgla;kstd vkca/k cukrk gSA dkcZu o
gkbMªkstu ds la;ksx ls gkbMªksdkcZu curs gSaA

jlk;u foKku dh og ’kk[kk ftlds vUrxZr dkcZfud
;kSfxdksa ¼gkbMªksdkcZu vkSj muds O;qRiUuksa½ dk v/;;u djrs
gSa mls dkcZfud jlk;u dgrs gSaA

dkcZfud ;kSfxdksa dk oxhZdj.k ,oa
ukedj.k (Classification and Nomenclature of
Organic Compounds)
dkcZfud ;kSfxdksa dk oxhZdj.k

dkcZfud ;kSfxdksa dk eq[; rÙo dkcZu gSA dkcZfud
;kSfxdksa dks buesa mifLFkr dkcZu Ükà[kyk dh lajpuk ds vkèkkj
ij çeq[kr% nks Hkkxksa esa oxhZÑr fd;k x;k gS &

1- foor̀ Ükà[kyk ;k vpØh; ;kSfxd (Closed Chain
or Cyclic Compound)
foor̀ Ükà[kyk ;k vpØh; ;kSfxd % bu ;kSfxdksa esa
dkcZu ijek.kq vkil esa vkcaf/kr gksdj ,d yach Ükà[kyk
dk fuekZ.k djrs gSaA buds vafre fljs Lora= jgrs gSaA bu

bdkbZ & IX

;kSfxdksa dks vpØh; ;kSfxd dgrs gSaA bu ;kSfxdksa  esa
dkcZu ijek.kqvksa dh Ükà[kyk lh/kh ;k 'kkf[kr gksrh gSaA

mnkgj.k %

3 2 3CH CH CH 

izkis us

3 2 2 3CH CH CH CH  

C;Vw us

¼lh/kh Ükà[kyk½

3 3|

3CH
CH CH CH 

2&efs Fky ikz is us

3 2|

3CH
CH C CH 

2&esfFkyikz si&1&buZ

¼’kkf[kr Ükà[kyk½

bUgsa ,sfyQSfVd ;kSfxd Hkh dgrs gSa] D;ksafd çkjEHk esa bl
Js.kh ds dqN lnL;ksa dks i’kq olk ls çkIr fd;k tkrk FkkA
[xzhd esa ,sfy (alci) tarq vkSj QsVksl (phatos) : olk]

vpØh; ;kSfxdksa dks iqu% nks Hkkxksa esa foHkkftr fd;k
tkrk gSaA

(i)  larÌr ;kSfxd (Saturated Compounds)

(ii)  vlarÌr ;kSfxd (Unsaturated Compounds)

(i) larÌr ;kSfxd (Saturated Compounds) : vpØh;
;kSfxdksa dh lajpuk esa ;fn dkcZu & dkcZu ijek.kq ds
eè; lHkh ,dy vkca/k gksrs gks rks mUgsa larÌr ;kSfxd
dgrs gSa] bUgsa iSjkfQu Hkh dgrs gSaA

iSjk (parum) = de] fQu (fin) = fØ;k’khy vr% ;s de
fØ;k’khy gksrs gSaA

(ii) vlarÌr ;kSfxd (Unsaturated Compounds) : vpØh;
;kSfxdksa dh lajpuk esa ;fn dkcZu & dkcZu ijek.kq ds
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eè; cgqvkca/k ¼f}vkca/k vFkok f=vkca/k½ gksrs gSa] rks mUgsa
vlarÌr ;kSfxd dgrs gSaA

4 3 2 1

3 2 2CH CH CH CH  

C;wV&1&buZ

4 3 2 1

3 2CH CH C C H   
C;wV&1& vkbu

loÙ̀k Ükà[kyk ;k pØh; ;kSfxd % bu ;kSfxdksa esa
dkcZu ijek.kq vkil esa ;k vU; rÙoksa ds lkFk oy; ¼cU/k
Ükà[kyk½ ds :i esa O;ofLFkr jgrs gSa] mUgsa loÙ̀k ;k pØh;
;kSfxd dgrs gSaA pØh; ;kSfxd nks çdkj ds gksrs gSaA

(i) le pØh; (Homocyclic Compounds)
(ii) fo"ke pØh; (Heterocyclic Compounds)

(i) lepØh; (Homocyclic Compounds) : bu pØh;
;kSfxdksa esa oy; dsoy ,d gh ijek.kq vFkkZr~ dkcZu
ijek.kq dh cuh gksrh gS] vr% bUgsa lepØh; ;kSfxd ;k
dkcksZlkbfDyd ;kSfxd Hkh dgrs gSaA

CH2

CH2

CH2
CH2

H2C

CH2

;k lkbDyksC;wVsulkbDyksgsDlsu

lkbDyksC;wVsu
CH2

CH2CH2

CH2

;k

C
C

CC

C
H

;k lkbDyksC;wVsu

H

H

HC

H

H

csathu

lepØh; ;kSfxdksa dks Hkh iqu% 2 Hkkxksa esa oxhZÑr fd;k
x;k gSA

¼v½ ,sfylkbfDyd ;kSfxd (Alicyclic Compounds) %
bu ;kSfxdksa esa rhu ;k rhu ls vf/kd dkcZu ijek.kqvksa
dh oy; gksrh gS] vkSj buds xq.k ,sfyQSfVd ;kSfxdksa
ds leku gksrs gSaA

mnkgj.k %

CH2

CH2CH2 H2C CH2

H2C CH2

CH2

lkbDyksizksisu lkbDyksisUVsu

¼c½ ,sjk seSfVd ;kSfxd (Aromatic Compounds) % bu
;kSfxdksa esa ,d ;k vf/kd csathu oy; gksrh gS] tks fd
dkcZu ijek.kqvksa dh "kV~Qydh; lajpuk gksrh gSA buesa
,dkUrj Øe esa ,dy ,oa f}vkca/k gksrs gSA ;fn ,d ;k
vf/kd csathu oy; gks rks lkekU;r% laxfyr jgrh gSA
bu ;kSfxdksa esa mifLFkr oy; ds vk/kkj ij f}pØh;]
f=pØh; bR;kfn dgrs gSaA bu ;kSfxdksa esa fof’k"V xU/k
gksrh gS vr% bUgsa ,sjkseSfVd ;kSfxd dgrs gSaA

C
C

CC

C
H

;k ;k

H

H

HC

H

H

uS¶FkSyhu ,UFkzklhu

uksV % dqN ,sjkseSfVd ;kSfxdksa esa casthu oy; ugha gksrhA

(ii) fo"ke pØh; ;kSfxd (Heterocyclic Compounds) :
bu ;kSfxdksa esa oy; ,d ls vf/kd çdkj ds ijek.kqvksa
dh cuh gksrh gS] dkcZu ijek.kq ds vfrfjDr N, O vkSj
S ijek.kq Hkh oy; cukus esa lgk;d gksrs gSA ,sls ;kSfxdksa
dks fo"ke pØh; ;kSfxd dgrs gSaA
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O

H  C–

¶;wjsu

C  H–

H  C– C  H–

N

H  C–

ikbjkWy

C  H–

H  C– C  H–

H

S

H  C–

Fkk;ksQhu

C  H–

H  C– C  H–

CH CH
;k

fifjMhu
N

CHCH N

CH

dkcZfud ;kSfxdksa ds oxhZdj.k dks laf{kIr esa fuEukuqlkj fy[k ldrs gSaA

,sfylkbfDyd ,sjkseSfVd

lepØh; ¼dkcksZlkbfDyd½ fo"kepØh;

lor̀ Ük̀a[kyk ¼pØh;½

larÌr vlarÌr

foor̀ Ük̀a[kyk ¼vpØh;½

dkcZfud ;kSfxd

dkcZfud ;kSfxdksa dk ukedj.k (Nomenclature of Organic Compounds)
dkcZfud jlk;u ds varxZr yk[kksa dkcZfud ;kSfxd gksrs gSaA buds ukedj.k ds fy, fuEufyf[kr i)fr;ksa dk mi;ksx fd;k

tkrk gSA

1- lk/kkj.k ;k :<+ ç.kkyh (Common or Trivial System) : ;g dkcZfud ;kSfxd ds ukedj.k dh lcls iqjkuh i)fr gSA
bl i)fr ds vuqlkj ;kSfxd dk uke mlds lzksr vFkok fdlh xq.k ds vk/kkj ij fd;k tkrk gSA

:<+ i)fr esa lh/kh dkcZu Ükà[kyk ¼v’kkf[kr½ gkbMªksdkcZu ds fy, ukeZy (n -) 'kCn dk mi;ksx fd;k tkrk gSA

lkj.kh 15-1

lw= :<+ uke lzk sr

1- CH4 ek’kZ xSl nynyh ¼ek’khZ½ LFkku ls izkIr

2- CH3OH dk"B fLifjV ydM+h ¼dk"B½ ds Hkatd vklou ls izkIr

3- HCOOH QkfeZd vEy yky phfV;ksa ¼QkfeZdk½ ds vklou ls izkIr

4- COOH
|
COOH

vkWDlSfyd vEy vkWDlSyl ikS/ks ls izkIr

5- CH3COOH ,slhfVd vEy fljds ls izkIr

fijkWy
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mnkgj.k % CH3 – CH2 – CH3 n - çkssisu CH3 – CH2 – CH2 – CH2 – CH3 n - isUVsu

;fn fdlh 'kkf[kr ;kSfxd dh lajpuk ds ,d fljs ij  3 |

3CH
CH CH lewg gksrk gS] rks mlds fy, iwoZyXu vkblks (iso)

tcfd ;kSfxd ds ,d fljs ij                 lewg gksus ij rr̀h;d (tertiary)  dk mi;ksx fd;k tkrk gSA

2. O;qRiUu ç.kkyh (Derived System) : dkcZfud ;kSfxdksa dk ukedj.k ml Js.kh ds ljyre lnL; ds uke ls O;qRiUu
fd;s tkrs gSaA lkekU;r% tud ;kSfxd ml ;kSfxd dh ltkrh; Js.kh dk çFke lnL; gksrk gSA mnkgj.k & ,sYdksgkWy
dks dkchZukWy (CH3OH) dk O;qRiUu ekuk tkrk gSA

CH     C3 H     OH2 CH     C3 H     CH    CH2 3

OH
esfFky dkchZukWy ,fFky esfFky dkchZukWy

     

CH     C3 H     CH    CH     CH2 2 3

OH
Mkb,fFky dkchZukWy

3- vkbZ-;w-ih-,-lh- ç.kkyh (IUPAC System) : orZeku esa dkcZfud ;kSfxdksa ds ukedj.k gsrq lqO;ofLFkr ç.kkyh dk mi;ksx
djrs gSA ftls vkbZ-;w-ih-,-lh (IUPAC = International Union of Pure and Applied Chemistry) ç.kkyh dgrs gSA
rRdkyhu IUPAC i)fr 1993 esa cus lq>koksa ij vk/kkfjr gSA
bl ç.kkyh }kjk dkcZfud ;kSfxd dk uke çkIr djus ds fy, loZçFke ewy gkbMªksdkcZu Ükà[kyk dk p;u djrs gSaA blds
i’pkr~ ewy gkbMªksdkcZu ds uke esa mfpr iwoZyXu rFkk vuqyXu yxkdj ;kSfxd dk uke izkIr djrs gSaA
(i) ewy gkbMªksdkcZu (Hydrocarbon root): dkcZfud ;kSfxd dh eq[; Ükà[kyk dks ewy gkbMªksdkcZu Ükà[kyk dgrs gSaA

(ii) iwoZyXu (Prefix) : ;g ewy gkbMªksdkcZu ds uke ls igys vkrk gS] rFkk ewy gkbMªksdkcZu ls tqM+s çfrLFkkfi;ksa dks n’kkZrk
gSA IUPAC ç.kkyh esa dqN çdk;kZRed lewg dks çfrLFkkih ekuk tkrk gSA vr% bUgsa lnSo iwoZyXu ds :i esa fy[krs gSaA

lkj.kh 15-3

çdk;k ZRed lewg iwo ZyXu

– F ¶yqvksjks

– Br czkseks

– I vk;ksMks

– CI Dyksjks

– NO2 ukbVªks

– OC2H5 ,FkkWDlh

3 |

3CH
CH C? ?

CH3

&

Ük`a[kyk yackbZ ewy 'kCn Ük`a[kyk yackbZ ewy 'kCn
C1 esFk C6 gsDl
C2 ,Fk C7 gsIV
C3 izksi C8 vkWDV
C4 C;wV C9 uksu
C5 isUV C10 Msd
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cgqçdk;kZRed lewg okys dkcZfud ;kSfxd dh fLFkfr esa
dbZ nwljs çdk;kZRed lewg dks Hkh çfrLFkkih ekurs gSaA

(iii) vuqyXu (Suffix) : ;g ;kSfxd esa mifLFkr çdk;kZRed
lewg ds ckjs esa crkrk gSA IUPAC ç.kkyh esa ç;qDr
vuqyXu nks çdkj ds gksrs gSaA

(a) çkFkfed vuqyXu (Primary Suffix) : ;g ;kSfxd
esa dkcZu ijek.kqvksa ds e/; vkcU/ku ds çdkj dks
n’kkZrk gSA ;fn dkcZu&dkcZu ds e/; ,dy vkcaèk
gks rks vuqyXu ,u (ane) gksrk gS] tcfd
dkcZu&dkcZu ds e/;  f}vkcaèk gksus ij vuqyXu
bZu (ene) rFkk dkcZu&dkcZu ds e/; f=vkca/k gksus
ij vuqyXu vkbu (yne) gksrk gSA
mnkgj.k % CH3 – CH3

,Fk $ ,su ¾ ,Fksu

CH3 – CH = CH2

çkssi $ bZu ¾ çkssihu

CH3 – CH2 – C ? CH
C;wV $ vkbu ¾ C;wVkbu

(b) f}rh;d vuqyXu (Secondary Suffix) : ;g
dkcZfud ;kSfxd esa mifLFkr çdk;kZRed lewg dks
n’kkZrk gSA IUPAC ç.kkyh esa bls çkFkfed vuqyXu
ds lkFk tksM+dj fy[kk tkrk gSA

dkcZfud ;kSfxdksa ds ukedj.k ds lkekU;
fu;e (General Rules for Nomenclatune of
Organic Compounds)
(A) lar `Ir 'k kf[kr Ük a `[kyk ¼, sYdsuk s a½ ds IUPAC

ukedj.k ds fu;e &

1- nh?kZre Üka `[kyk dk fu;e (Longest Chain Rule) :
(i) ,sYdsu v.kq esa ukedj.k gsrq lokZf/kd yach dkcZu

Üka[̀kyk dk p;u fd;k tkrk gSA ftls tud Ük̀a[kyk
;k eq[; Üka`[kyk (Parent Chain or Principal Chain)
dgrs gSaA

mnkgj.k %

tud Ükà[kyk esa N% dkcZu ijek.kq gSA

(ii) ;fn fdlh ,sYdsu v.kq esa lcls yEch Ükà[kyk esa nks
;k nks ls vf/kd lEHkkouk gks rks ml dkcZu Ükà[kyk
dks ojh;rk nsaxs ftlesa çfrLFkkih dh la[;k vf/kd
gksA

lkj.kh 15-4

çdk;k ZRed lewg f}rh;d vuqyXu iwoZyXu ds :i esa uke ;k
¼eq[; çdk;kZRed lewg½ f}rh;d fØ;kRed lewg

– COOH vksbd vEy dkcksZDlh
– SO3H lYQksfud vEy lYQks

|| ||
O O
C O C   

vksbd ,ugkbMªkbM &

– COOR ,sfYdy ,sYdsuks,V ,YdkWDlh dkcksZfuy
– COX vkW;y gSykbM+ gSyksQkfeZy
– CONH2 ,ekbM+ dkcsZek;y

C N  ukbVªkby lk;uks
– CHO ,y QkWfeZy ;k ,YMks

C O vksu vkWDlks ;k dhVks

– SH Fkk;ksy edsZIVksa
– OH vkWy gkbMªkWDlh
– NH2 ,ehu ,ehuks

CH     C3 H     CH    CH     CH     CH2 2 2 3

CH3
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mnkgj.k %

blesa lh/kh Ükà[kyk esa dkcZu ijek.kq dh la[;k 5 gS ijUrq ,d gh çfrLFkk;h vkblksçksfiy tqM+k gS tcfd Åij vafdr
eq[; Ükà[kyk esa Hkh dkcZu dh la[;k 5 gS fdUrq mlesa nks çfrLFkk;h tqM+s gSaA

2- y?kqÙke vadu dk fu;e (Lowest Number Rule) : tud Ükà[kyk esa dkcZu ijek.kq dk vadu Ükà[kyk ds ml fljs ls çkjEHk
djrs gSa] tgk¡ ls çfrLFkkih dks U;wure vad çkIr gksA

mnkgj.k %
3

5 4 3 2 1

3 2 2 3|
CH

CH CH CH CH CH    tud Ükà[kyk dk Øekadu lgh gSA

3

1 2 3 4 5

3 2 2 3|
CH

CH CH CH CH CH    tud Ükà[kyk dk Øekadu xyr gSA

og Øekad tks tud Üka[̀kyk esa çfrLFkkih dh fLFkfr dks crkrk gS] mls fLFkfr vad (Position Number) ;k yksdsUV (Locant)
dgrs gSaA

3- vadksa ds y?kqÙke~ leqPp; dk fu;e (Lowest Set of Locants Rule) : ;fn tud Ükà[kyk ls nks ;k nks ls vf/kd
izfrLFkkih lewg tqM+s gksa] rc tud Üak[̀kyk dk Øekadu ml fljs ls djrs gSa] ftlls vadks dk y?kqÙke leqPp; izkIr gksA

mnkgj.k % 
3 3

3 | 2 |5 4 1

3 2 3

CH CH

CH CH CH CH CH    vadksa dk leqPp; = 2, 3 ¼lgh½

2 + 3 = 5               ¼lgh½

3 3
3| 4|1 2 5

3 2 3

CH CH

CH CH CH CH CH            vadksa dk leqPp; = 3, 4 ¼xyr½

3 + 4 = 7               ¼xyr½
4- ik’oZ Ükà[kyk ¼;k izfrLFkkih½ ds fy, vaxzsth o.kZekyk dk Øe (Alphabatical Order for the Side Chains or

Substituents) : ;fn tud Üak[̀kyk ij nks ;k nks ls vf/kd ,sfYdy lewg mifLFkr gks rc tud Ükà[kyk dk Øekadu ml
fljs ls djrs gSa] tgk¡ ls vaxzsth o.kZekyk Øe esa igys vkus okys ,sfYdy lewg dks U;wure vad feysA

mnkgj.k %
3 2 5

6 5 4 3 2 1

3 2 2 3||
CH C H

CH CH CH CH CH CH? ? ? ? ? 3&,fFky&5 esfFky&gsDlsu ¼lgh½

3 2

61 2 3 4 5

3 2 2 2 3| |

5
CH C H

CH CH CH CH CH CH    
4&,fFky&2 esfFky&gsDlsu ¼xyr½

5- lerqY; fLFkfr;ksa ij fofHkUu çfrLFkkfi;ksa dk ukedj.k (Naming the different Substituents at equivalent
positions) : ;fn tud Ükà[kyk esa nks fHkUu&fHkUu çfrLFkkih lewg ,d nwljs ls lerqY; fLFkfr ij gks] rc tud Ükà[kyk dk
Øekadu ml fljs ls djrs gSa tgk¡ ls çfrLFkkih lewg vaxzsth o.kZekyk ds Øe ds vuqlkj igys vkrk gksA

mnkgj.k % C CH - H - H- H- H - H3 2 2 3C C C C
H HC C3 2 5

6               5               4            3             2             1

                            3&,fFky&4&esfFky&gsDlsu

CH      CH     CH     CH      CH3 3 2 3

CH     CH3

CH3

1           2          3            4            5      xyr

1     2      3     4      5   lgh
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6- tfVy çfrLFkkfi;ksa ;k ,sfYdy lewgksa dk ukedj.k
(Naming the substituents or alkyl groups) : ;fn
,sfYdy lewg esa Hkh çfrLFkkih lewg tqM+s gks rks mls
tfVy ,sfYdy çfrLFkkih lewg dgrs gSaA ;fn tud
Ükà[kyk ls tfVy çfrLFkkih tqM+k gkss] rks tud Ükà[kyk ls
tqM+s bl lewg ds dkcZu ijek.kq dks 1 vad nsdj çfrLFkkih
,sfYdy lewg ds :i esa uke nsrs gSa] rFkk bl tfVy
çfrLFkkih ds uke dks dks"Bd esa fy[krs gSaA

mnkgj.k %

 
 CH  – CH – CH – CH  – CH  – CH – CH  – CH – CH3 2 2 2 3

1 2 3 4 5 6 1 2 3
 CH3

 CH3
 CH3

7 8 9 10
CH  – CH  – CH  – CH2 2 2 3

2] 3&MkbesfFky &6& ¼&2&esfFky izksfiy½ Msdsu

7- ;fn leku çfrLFkk;h ,d ls vf/kd la[;k esa mifLFkr
gS rks muds uke ls igys Mkb] VªkbZ] VsVªk vkfn ’kCn fy[ks
tkrs gSa] ijUrq bUgsa vaxzsth o.kZØe esa utjvankt dj nsrs
gSaA mnkgj.kkFkZ&

buesa MkbesfFky ds Mkb 'kCn dks vaxzsth o.kZekyk esa ugha
fxurs vr% igys ,fFky çfrLFkkih dk uke fy[kk tkrk gSA

CH     C     CH     CH     CH3 22 2 2     CH     CH

CH3

CH2CH3

CH3

5&,fFky&2]2&MkbesfFky gIVsus

1 2 3 4 5 6 7

(B) vlar`Ir gkbMªk sdkcZuk sa ¼,sYdhuksa vkSj ,sYdkbuksa½
ds IUPAC ukedj.k ds fu;e

(Rules for IUPAC Nomenclature of Unsaturated
Hydrocarbons Alkenes and Alkynes) :
vlar̀Ir gkbMªksdkcZuksa ds ukedj.k esa lar̀Ir gkbMªksdkcZu ds
ukedj.k ds fu;e dk gh vuqlj.k gksrk gS] vlar̀Ir gkbMªksdkcZuks a
ds IUPAC ukedj.k ds fu;e fuEufyf[kr gS %

1- loZçFke ml yEch Ükà[kyk dk p;u djrs gSa ftlls
f}vkca/k vFkok f=vkca/k mifLFkr gksrk gSA

 CH3—CH2—CH2—C—CH2—CH3 

CH2 

2- tud Ükà[kyk dk Øekadu ml fljs ls djrs gSa] tgk¡ ls
cgqvkca/k ¼f}ca/k vFkok f=ca/k½ dh fLFkfr dks U;wure
vad feysA

mnkgj.k %
1 2 3 4 5

3 2 3CH CH CH CH CH? ? ? ? ¼lgh½

5 4 3 2 1

3 2 3CH CH CH CH CH? ? ? ? ¼xyr½

4 3 2 1

2 3CH C CH CH   ¼xyr½

1 2 3 4

2 3CH C CH CH   ¼lgh½

3- ;fn leku dkcZu la[;k dh ,d ls vf/kd Ükà[kyk gksrks
ml Ükà[kyk dks ojh;rk nsaxs ftlesa vf/kd la[;k esa
çfrLFkk;h tqM+s gksA

 CH3—C  C—CH—CH2—CH3 

CH2—CH3 

CH3 

4- ;fn f}vkca/k ;k f=vkca/k nksuksa fljs esa leku nwjh ij gks
rks Øekadu ml fljs ls fd;k tkrk gS tgk¡ ls çfrLFkk;h
dks U;wure vad çkIr gksrk gSA

(C) ,d çdk;kZRed lewg okys ;kSfxd dk IUPAC
ukedj.k ds fu;e
(Rules for IUPAC Nomenclature of Monofunctional
group Compund) :
çdk;kZRed lewg % og lewg tks fdlh dkcZfud
;kSfxd ds xq.k fo’ks"kdj jklk;fud xq.kksa dk fu/kkZj.k
djrs gksa mUgsa çdk;kZRed lewg dgrs gSa] tSls —OH,
—NO2, —COOH vkfnA ,d çdk;kZRed lewg okys
;kSfxd dk IUPAC ukedj.k ds fu;e fuEufyf[kr gS&

1- nh?kZre~ dkcZu Ükà[kyk dk p;u djsaxs ftlesa çdk;kZRed
lewg mifLFkr gks pkgs ;kSfxd esa mlls yEch nwljh
Ükà[kyk Hkh mifLFkr D;ksa u gksA

 CH3—CH2—CH—CH2—CH2—CH3 

CHO 
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2- çdk;kZRed lewg esa ;fn dkcZu gks rks og p;fur yEch
dkcZu Ük[̀kyk esa vkuk pkfg, ;fn çdk;kZRed lewg esa
dkcZu mifLFkr u gks (—OH, —NO2) vkfn½ rks og
dkcZu ftlls og çdk;kZRed lewg tqM+k gks p;fur
yEch dkcZu Ükà[kyk esa vkuk pkfg,A

 CH3—CH2—CH—CH2—CH3 

CH2—OH 

3- Ükà[kyk dk Øekadu ml fljs ls fd;k tkrk gS tgk¡ ls
çdk;kZRed lewg dks U;wure vad çkIr gksA

3 2 2

4 3 2 1
CH CH CH COOH? ? ?

4- ;fn çdk;kZRed lewg nksuksa fljs ls leku nwjh ij gks rks
Øekadu ml vksj ls djsaxs tgk¡ çfrLFkk;h dh U;wure
vad çkIr gksA

3

1 2 3 4 5

3 2 3||
CH

CH CH CH CH CH
OH

   

5- ;kSfxd dk uke fy[krs le; çdk;kZRed lewg dk uke
fLFkfr ds lkFk mfpr vuqyXu ds :i esa fy[kk tkrk gS
rFkk lHkh çfrLFkkih iwoZyXu ds :i esa muds uke ds
vaxzsth o.kZekyk esa fy[krs gSaA mnkgj.k %

1 2 3 4 5

3 2 3||

3OH
CH CH CH CH CH

CH
   

4–esfFky&isUVsu&2&vkWy

6- ;fn leku çdk;kZRed lewg ,d ls vf/kd la[;k esa
mifLFkr gS rks ml yEch Ükà[kyk dk p;u djsaxs ftlesa
vf/kd la[;k esa çdk;kZRed lewg mifLFkr gksA

 CH3—CH2—CH—CH2—CH2—CHO 

CHO 

(D) ,d ls vf/kd fofHkUu çdk;k ZRed lewg okys
;kSfxdksa dk ukedj.k (IUPAC Nomenclature for
Compounds Containing more than one Functional
Group) :
;fn fdlh dkcZfud ;kSfxd esa nks ;k nks ls vf/kd
çdk;kZRed lewg mifLFkr gksa rks buesa ls ,d dk p;u
eq[; çdk;kZRed lewg ds :i esa djrs gSa rFkk ’ks"k lHkh
f}rh;d çdk;kZRed lewg dgykrs gSaA eq[; çdk;kZRed

lewg dk p;u fuEufyf[kr çkFkfedrk Øe ds vk/kkj ij
djrs gSaA”

dkcksZfDlfyd vEy > lYQksfud vEy > ,flM
,ugkbMªkbM > ,LVj > ,flM gSykbM > ,sfly ,ekbM
> ukbVªkby > ,fYMgkbM > dhVksu > ,sYdksgkWy >
,ehu A

‘’ks"k cps gq, çdk;kZRed lewg & NO2, ¼ukbVªks½ –X
¼gSyks½] -OR ¼,YdkWDlh½ vkfn dks çfrLFkk;h lewg ;k
iwoZyXu dh rjg ç;qDr fd;k tkrk gSA eq[; fØ;kRed
lewg dsk f}rh;d vuqyXu }kjk çnf’kZr djrs gS rFkk bls
çkFkfed vuqyXu ds lkFk ewy ’kCn esa tksM+rs gSa ’ks"k lHkh
f}rh;d çdk;kZRed lewg dks mfpr iwoZyXu tks ewy
’kCn esa tksM+s tkrs gSa] ds }kjk çnf’kZr djrs gSaA

4 3 2 1

2 2 2HO CH CH CH COOH? ? ? ?
gkbMª kWDlh ¼iwoyZ Xu½ vkbs dZ  ¼vuyq Xu½

4&gkbMªkWDlh&C;wVsuksbZd vEy

ltkrh; Js.kh (Homologous Series)
dkcZfud ;kSfxdksa dh la[;k cgqr vf/kd gksrh gS bu

;kSfxdksa ds O;ofLFkr v/;;u ds fy, bUgsa dbZ Jsf.k;ksa esa
foHkkftr fd;k x;k gSA bu Jsf.k;ksa esa çR;sd lnL;ksa ds
çdk;kZRed lewg ,oa jklk;fud xq.k leku gksrs gSaA

lajpukRed xq.kksa esa lekurk j[kus okys ;kSfxdksa ds lewg
ds lnL;ksa dks c<+rs gq, v.kq Hkkj ds Øe esa fy[kk tkrk gS] rks
ml Js.kh dks ltkrh; Js.kh dgrs gSaA

ltkrh; Js.kh ds vfHky{k.k

1- ltkrh; Js.kh ds lHkh lnL;ksa dks lkekU; lw= }kjk
çnf’kZr fd;k tkrk gSA tSls %

,sYdsu & CnH2n + 2

,sYdhu & CnH2n

,sYdkbu & CnH2n – 2

,ssYdksgkWy & CnH2n + 2O
2- ltkrh; Js.kh ds Øekaxr lnL;ksa esa v.kqHkkj 14 dk varj

gksrk gSA

3- ltkrh; Js.kh ds Øekaxr lnL;ksa ds v.kqlw= esa – CH2

lewg dk varj gksrk gSA

4- ltkrh; Js.kh ds lnL;ksa ds HkkSfrd xq.kksa esa Øfed
ifjorZu gksrk gSA

5- ltkrh; Js.kh ds çR;sd lnL;ksa dks lkekU; fof/k;ksa
}kjk cuk;k tk ldrk gSA
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6- çR;sd ltkrh; Js.kh dk fo’ks"k çdk;kZRed lewg gksrk
gSA ftlds dkj.k lnL;ksa ds jklk;fud xq.k/keZ leku
gksrs gSaA

leko;ork (Isomerism)
cftZfy;l o Ogksyj us ik;k fd NH2CONH2 ¼;wfj;k½

rFkk NH4CNO ¼veksfu;e lk;usV½ nksuksa dk vkf.od lw=
CH4N2O leku gSA fdUrq muds HkkSfrd ,oa jklk;fud xq.k
fHkUu&fHkUu gSaA

nks ;k nks ls vf/kd ,sls ;kSfxd ftudk vkf.od lw=
leku gks fdUrq HkkSfrd ,oa jklk;fud xq.k fHkUu&fHkUu gks]
leko;oh (Isomers) dgykrs gSa rFkk bl ifj?kVuk dks
leko;ork (Isomerism) dgrs gSaA

leko;ork çeq[kr% nks çdkj dh gksrh gS %

1- lajpukRed leko;ork (Structural Isomerism)
2- f=foe leko;ork (Stereo Isomerism or space

Isomerism)
1- lajpukRed leko;ork (Structural Isomerism) :

bl çdkj dh leko;ork esa leko;oh ;kSfxdksa dk
vkf.od lw= rks leku gksrk gSA ysfdu v.kq esa ijek.kqvksa
dh fofHkUu O;oLFkk ds dkj.k lajpukREd lw= fHkUu&fHkUu
gksrk gS] lajpukRed leko;oh dgykrs gSa] rFkk bl
ifj?kVuk dks lajpukRed leko;ork dgykrh gSA

lajpukRed leko;ork ik¡p çdkj dh gksrh gS &

(i) Ükà[kyk leko;ork

(ii) fLFkfr leko;ork

(iii) çdk;kZRed lewg leko;ork

(iv) e/;ko;ork

(v) pyko;ork

(i) Ük ` a[kyk leko;ork (Chain Isomerism) : ,sl s
leko;oh ;kSfxd ftudk vkf.od lw= leku gks] fdUrq
dkcZu ijek.kq dh Ükà[kyk fHkUu&fHkUu gks] mUgsa Ükà[kyk
leko;oh dgrs gSa] rFkk bl ifj?kVuk dks Ükà[kyk
leko;ork dgrs gSaA

tSls C4H10 vkf.od lw= okys ,sYdsu ds nks Ükà[kyk
leko;o laHko gSA

3 2 2 3CH CH CH CH  

C;Vw us 3

3 3|
CH

CH CH CH 

2&efs Fky ikz is us

C5H12 vkf.od lw= okys ,sYdsu ds rhu Üka`[kyk leko;o
lEHko gSA

3 2 2 2 3

n

CH CH CH CH CH



   

isUVus

3

3 2 3|
CH

CH CH CH CH  

2&efs Fky C;Vw us
       

3

3

|

3 3|

CH

CH
CH C CH 

2] 2&Mkbefs Fky izkis us

C4H8 vkf.od lw= ds nks Ükà[kyk leko;o lEHko gSA

4 3 2 1

3 2 2CH CH CH CH  

C;wV&1&buZ
        

3

3 2 1

3 2|
CH

CH C CH 

2&efs Fky izkis &1&buZ

,sYdsu Js.kh ,sYdhu Js.kh ,sYdkbu Js.kh ,sYdksgkWy Js.kh

CnH2n + 2 C2H2n CnH2n – 2 CnH2n + 2 O

n = 1 CH4 ¼esFksu½ – – CH3OH ¼esFksukWy½

n = 2 C2H6 ¼,Fksu½ C2H4 ¼,Fkhu½ C2H2 ¼,Fkkbu½ CH3CH2 – OH ¼,FksukWy½

n = 3 C3H8 ¼çksisu½ C3H6 ¼çkssihu½ C3H4 ¼çksikbu½ CH3–CH2–CH2–OH ¼izksisu&1&vkWy½

n = 4 C4H10 ¼C;wVsu½ C4H8 ¼C;wVhu½ C4H6 ¼C;wVkbu½ CH3–CH2–CH2–CH2–OH ¼C;wVsu&1&vkWy½

n = 5 C5H12 ¼isUVsu½ C5H10 ¼isUVhu½ C5H8 ¼isUVkbu½ CH3–CH2–CH2–CH2–CH2–OH ¼isUVsu&1&vkWy½

lkj.kh 15-4
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C5H8 vkf.od lw= ds nks Ükà[kyk leko;o lEHko gSA

5 4 3 2 1

3 2 2CH CH CH C C H    

iUs V&1&vkbuZ 3

4 3 2 1

3 |
CH

CH CH C C H   

3&efs Fky C;wV &1&vkbuZ

(ii) fLFk fr leko;ork (Position Isomerism) : ,sls
leko;oh ;kSfxd ftudk vkf.od lw= leku gS] fdUrq
;kSfxd esa f}vkca/k] f=vkca/k] çfrLFkkih] çdk;kZRed
lewg dh fLFkfr fHkUu&fHkUu gksrh gSA fLFkfr leko;o
dgykrs gS rFkk ifj?kVuk dks fLFkfr leko;ork dgrs
gSaA

C4H8 vkf.od lw= okyh ,Ydhu nks fLFkfr leko;o
çnf’kZr djrk gSA

4 3 2 1

3 2 2C H C H C H C H  

C; wV&1&buZ
 

4 3 2 1

3 3C H C H C H C H  

C; wV&2&buZ

C4H6 vkf.od lw= okyk ,Ydkbu nks fLFkfr leko;o
çnf’kZr djrk gSA

4 3 2 1

3 2C H C H C C H   

C;Vw &1&vkbuZ
          

4 3 2 1

3 3C H C C CH  

C;Vw &2& vkbuZ

C3H7Cl vkf.od lw= okys ,sfYdy gSykbM nks fLFkfr
leko;o çnf’kZr djrs gSaA

3 2 1

3 2 2C H CH CH Cl  

1&Dyksjkis zkis us             

3 2 1

3 3|
Cl

CH CH CH 

2&Dykjs ksikz is us

C3H7OH vkf.od lw= okys ,YdksgkWy nks fLFkfr leko;o
iznf’kZr djrs gSaA

3 2 1

3 3 2CH CH CH OH 

1&izkis us kWy

3 2 1

3 |
OH

C H C H C HOH 

2&izkis us kWy

(iii) çdk;kZRed lewg leko;ork (Functional Group
Isomerism) :
,sls leko;oh ;kSfxd ftudk vkf.od lw= leku gS
ijarq muesa mifLFkr çdk;kZRed lewg fHkUu&fHkUu gksrs gSa
çdk;kZRed lewg leko;o dgykrs gSa rFkk bl
ifj?kVuk dks çdk;kZRed lewg leko;ork dgrs gSaA

C3H6O vkf.od lw= ds fuEufyf[kr nks çdk;kZRed
leko;o gSa &

3 2CH CH CHO

ikz is suyS  ¼,sfYMgkbM½

3 3||
CH C CH

O
 

ikz sius kus  ¼dhVkus ½

C2H6O vkf.od lw= ds fuEufyf[kr nks çdk;kZRed
leko;o gSA

3 2CH CH OH 

,FksukWy

3 3CH O CH 

eFs kkWDlheFs kus

(iv) e/;ko;ork (Metamerism) : ,sls leko;oh ;kSfxd
tks ltkrh; Js.kh ds gks mudk vkf.od lw= leku gks
ijarq fdlh cgqla;ksth çdk;kZRed lewg ij yxs ,sfYdy
lewg fHkUu&fHkUu gks mUgsa e/;ko;oh dgrs gSa rFkk bl
ifj?kVuk dks e/;ko;ork dgrs gSaA e/;ko;ork ds
rgr] cgqla;ksth çdk;kZRed lewg ls layXu ,d ,sfYdy
lewg ls nwljs ,sfYdy lewg esa CH2 dk LFkkukarj.k gksrk
gSA C4H10O vkf.od lw= okys ;kSfxd ds rhu
e/;ko;oh laHko gSA

3 2 2 3CH – CH – O – CH – CH

Mkb,fFky bFZ kj

3 2 2 3CH – O – CH – CH – CH

esfFky ikz sfiy bFZ kj

3

3 3
|| |

O CH
CH C CH CH? ? ?

es Fky vkblkiz sfiy dhVkuf k s

C5H10O vkf.od lw= okys ;kSfxd ds rhu e/;ko;oh
laHko gSA

3 2 2 3||
O

CH CH C CH CH  

Mkb,fFky dhVksu

3 2 2 3||
O

CH C CH CH CH   

esfFky&ikz sfiy dhVksu

3

3 3
|| |

O CH
CH C CH CH? ? ?

es Fky vkblkiz sfiy dhVkuf k s

gkbMªksdkcZu (Hydrocarbon)
dkcZu ,oa gkbMªkstu ds la;ksx ls cus ;kSfxdksa dks

O
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gkbMªksdkcZu dgrs gSaA gkbMªksdkcZu dks lajpuk ds vk/kkj ij
nks Hkkxksa esa oxhZÑr fd;k x;k gS&

(i) foor̀ Ükà[kyk gkbMªksdkcZu

(ii) laor̀ Ükà[kyk vFkok pØh; gkbMªksdkcZu

(i) f oo `r  Ü k ` a [ ky k  g k bM ª k sd k c Zu  (Open chain
Hydrocarbon) : os dkcZfud ;kSfxd ftuesa dkcZu ijek.kq
vkil esa vkcaf/kr gksdj yEch Ükà[kyk dk fuekZ.k djs
vkSj muds vfUre fljs LorU= jgrs gSaA bUgsa foor̀
Ükà[kyk gkbMªksdkcZu dgrs gSaA bUgsa iqu% nks Hkkxksa esa
oxhZÑr fd;k tkrk gSaA

¼v½ lar̀Ir ¼c½ vlarÌr

¼v½ larÌr gkbMªksdkcZu % os gkbMªksdkcZu ftuesa lHkh
dkcZu ijek.kq dsoy ,dy lgla;kstd vkca/k ls
caèks gksrs gSa] bUgsa larÌr gkbMªksdkcZu dgrs gSaA
bUgsa ,sYdsu Hkh dgrs gSaA bu ij vf/kdka’k jklk;fud
vfHkdeZdksa dh dksbZ vfHkfØ;k ugha gksrh gS vr%
bUgsa iSjkfQu Hkh dgrs gSaA ,sYdsu dk lkekU;r lw=
CnH2n+2 gksrk gSA buesa dkcZu sp3 ladj.k voLFkk
esa gksrk gS vFkkZr~ T;kferh leprq"Qydh; gksrh gS
vkSj vkca/k dks.k 109028' gksrk gSA ,sYdsu esa C—
C vkca/k yEckbZ 1.54Å rFkk C – H vkca/k yEckbZ
1.12Å gksrh gSA

,sYdsuk sa ds fojpu dh lkekU; fof/k;k¡

(Methods of Preparation of Alkanes)
1- vlarÌr gkbMªksdkcZu ¼,sYdhu rFkk ,sYdkbu½ ds

g k bM ª k stu hdj. k  l s (By Hydrogenation of
unsaturated Hydrocarbon (Alkens and Alkynes)
mRçsjd isySfM;e] IySfVue] jSus fudSy vkfn dh mifLFkfr

esa ,sYdhu rFkk ,sYdkbu dh MkbgkbMªkstu ds lkFk vfHkfØ;k
ls ,sYdsu curh gSA

4

Pd/ C
2 2 6Pd / BaSOHC CH 2H C H? ? ? ? ? ??

,Fkkbu  ,Fkus

jSus fudSy dh mifLFkfr esa ,sYdhu rFkk ,sYdkbu dk
gkbMªkstuhdj.k 473–573K rki ij gksrk gSA bls lkckR;s
ls.MsjsUl vfHkfØ;k (Sabatier Senderen’s Reaction) dgrs
gSaA

3 2 2 3 2 3CH CH CH H CH CH CH     juS  s fudyS

ikz is hu ikz is us

2- ,sfYdy gSykbM ¼gsyks,Ydsu½ ls (By Haloalkanes)
(i) gsyks,sYdsu ds vip;u }kjk  (By Reduction

of Haloalkane) : gSyks,sYdsu LiAlH4, Na–Hg,
lksfM;e&,FksukWy] (Zn–Cu) o gkbMªksDyksfjd vEy
vkfn vipk;d inkFkksZa dh mifLFkfr esa vipf;r

gksdj ,sYdsu cukrh gSA

(ii) oqV~Zt vfHkfØ;k (Wurtz Reaction) : gSyks,sYdsu
’kq"d bZFkj dh mifLFkfr esa lksfM;e /kkrq ds lkFk
vfHkfØ;k djds ,sYdsu cukrs gSaA ;g vfHkfØ;k
oqV~Zt vfHkfØ;k dgykrh gSA

3 3 3 3CH Br 2Na Br CH 2NaBr CH CH      'kq d

bZFkj

czksekseFs ksu ,Fksu

c

3- dkcksZfDlfyd vEyksa ls

(i) fodkck s Z f Dlyhdj.k ¼CO2 
dk fu"dklu½

eksuksdkcksZfDlfyd vEyksa ds lksfM;e yo.k dks
lksMkykbe ds lkFk xje djus ij ,sYdsu çkIr gksrh
gSA

3 2 3 4CH COONa NaOH(CaO) Na CO CH  
lkfs M;e ,Fkus k,s V eFs kus

bl vfHkfØ;k esa ewy dkcZfud ;kSfxd ls ,d
dkcZu de gks tkrk gS vr% bl vfHkfØ;k dk
mi;ksx ltkrh; Js.kh ds vojksg.k esa fd;k tkrk gSA

(ii) dk sY c s  o S/ k qr vi?kVu h fo f / k  (Kolbe’s
Electrolytic Process) % eksuksdkcksZfDlfyd vEy
ds lksfM;e ;k iksVSf’k;e yo.k ds tyh; foy;u
dk oS|qr vi?kVu djus ls lela[;k okyh mPprj
,sYdsu çkIr gksrs gSaA bl vfHkfØ;k dks dksYcs
oS|qr vi?kVuh fof/k dgrs gSaA

3 2CH COOK 2H O oS/ krq

vi?kVu

iksVSf'k;e ,ls hVsV
 

3 3 2 2CH CH 2CO H 2KOH   

,Fksu

4- xzhU;kj vfHkdeZdksa ls (From Grignard Reagent)
,sfYdy eSXuhf’k;e gSykbM R-MgX dks xzhU;kj vfHkdeZd
dgrs gSaA xzhU;kj vfHkdeZd dh vfHkfØ;k fØ;k’khy
gkbMªkstu ;qDr ;kSfxdksa ¼tSls H2O, ,sYdsgkWy] ,sehu]
Fkk;ksy] ,slhfVyhu vkfn½ ls djkus ij laxr ,sYdsu çkIr
gksrk gSA

3 2 3 3CH CH Cl 2[H] CH CH HCl     vipk;d

Dyksjks,Fksu ,Fksu

3 2CH CH Mg Br HOH    
,fFky eSXuhf'k;e ckz es kbM

3 3CH CH Mg?
,Fkus

Br

OH
gkbMªk WDlh eSXuhf'k;e ck zeskbM
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5- Dyhesalu vip;u (Clemmenson Reduction)
Zn–Hg o lkUæ gkbMªkstu DyksjkbM dh mifLFkfr esa
,sfYMgkbM o dhVksu ds vip;u ls ,sYdsu curh gSA bl
vfHkfØ;k dks Dyhesalu vip;u dgrs gSaA

Zn Hg
3 3 3 2 3 2HCl

||
O

CH C CH 4(H) CH CH CH H O?? ? ? ? ? ? ? ? ? ?

Zn Hg
3 3 3 2HClCH CHO 4(H) CH CH H O    

6- ,sYdksgk Wy] ,sfYMgkbM] dhVksu ,oa dkcksZfDlfyd
vEy ls (From Alcohols, Aldehydes, Ketones and
Carboxylic Acids)
,sYdksgkWy] ,sfYMgkbM] dhVksu ,oa dkcksZfDlfyd vEy
dk yky QkWLQksjl rFkk HI }kjk vip;u ls ,sYdsu
çkIr gksrk gSA

p
3 4 2 2CH OH 2HI CH I H O?? ? ? ?? ? ?yky 

esFk suesFk suk Wy

p
3 3 3 2 2CH CHO 4HI CH CH 2I H O?? ? ? ?? ? ? ?yky 

,FkuSy ,Fksu
?

 
p

3 3 3 2 3 2 2CH COCH 4HI CH CH CH 2I H O?? ? ? ?? ? ? ? ?yky 

iki suz sik siukus sz

p
3 3 3 2 2CH COOH 6HI CH CH 3I 2H O? ? ? ?? ? ? ?yky 

,Fksukbs dZ vEy ,Fkus

,sYdsuksa ds mi;ksx (Uses of alkanes)
1- jcj] IykfLVd] tSls inkFkksZ ds fy, v/kzqoh; foyk;d ds

:i esa ç;qDr gksrs gSaA

2- ,Fksu B.Md iSnk djus esa ç;qDr gksrs gSaA

3- C;wVsu o vkblksC;wVsu L.P.G. dh ?kVd xSls gSaA

4- ,Fksu dk mi;ksx Ñf=e diwj (C2Cl6) ds fuekZ.k esa gksrk
gSA

5- gSykstu O;qRiUu tSls & DyksjksQkWeZ (CHCl3), dkcZu
VsVªkDYksjkbM (CCl4) vkfn ç;ksx’kkyk rFkk m|ksx esa
mi;ksxh gksrs gSaA

6- isVªksfy;e ls çkIr mPp ,sYdsu tSls & isVªksy] fdjkslhu]
Lusgd rsy] iSjkfQu ekse vkfn cgqr mi;ksxh gksrs gSaA

7- esFksu] lEihfM+r çkÑfrd xSl (C.N.G.) dh eq[; ?kVd
xSl gSA

8- esFksu dk mi;ksx dkcZu CySd ds fuekZ.k esa gksrk gSA

9- ,sYdsu ds mRçssjdh; vkDlhdj.k ls ,sYdksgkWy] ,sfYgkbM]
vkSj vEy tSls mi;ksxh ;kSfxd curs gSaA

,sYdhu (Alkene)
vlarÌr ,sfyQSfVd gkbMªksdkcZu ftuesa dkcZu&dkcZu

f}vkca/k ik;k tkrk gS ,sYdhu dgykrs gSaA ,sYdhuksa dk
lkekU; lw= C = C vkca/k esa lfEefyr dkcZu ijek.kq sp2

ladfjr gksrs gSa] dkcZu ijek.kq dh T;kferh f=dks.kh; gksrh gS
vkSj vkca/k dks.k dk eku 120°, C–C vkca/k yEckbZ 1.34ºA
rFkk C–H vkca/k yEckbZ 1.10°A gSA f}vkca/k ,d ikbZ ()
rFkk flXek () vkca/k ls cuk jgrk gSA rSyh; ;kSfxd cukus
dh {kerk ds dkj.k bUgsa vksfyfQu Hkh dgrs gSaA bl oxZ ds
çFke nks lnL; ,Fkhu (C2H4) rFkk çksihu (C3H6) gSaA

,sYdhuksa ds fojpu dh lkekU; fof/k;k¡
(General Methods of Preparation of Alkenes)-
1- gSyks,sYdsu ¼,sfYdy gSykbM½ ds fogkbMªksgSykstuhdj.k

(–HX) ls (By Dehydrohalogenation of Haloalkanes)  :
,sfYdy gSykbM dks ,sYdksgkWyh KOH ds lkFk xje
djus ij ,sYdhu çkIr gksrh gSA bl vfHkfØ;k esa HX
foyksfir gksrk gSA vr% bls fogkbMªksgSykstuhdj.k
(Dehydrohalogenation) dgrs gSaA

3 2 2 2KOHCH CH Cl CH CH HCl    ,YdksgkWyh

2- MkbgSykbM ds fogSykstuhdj.k ls (By Dehalogenation
of Dihalides) : fudVorhZ (Vicinal) MkbgSyks,Ydsu dks
;’knjt (Zinc-dust) rFkk esFkukWy ds lkFk xje djus
ij ,sYdhu curh gSA

3CH OH
2 2 2 2 2| |

Cl Cl

H C C H Zn ZnCl CH CH


    

1] 2 MkbDyksjk,s Fksu , Fkhu

tSe MkbgSykbM (Gem  Dihalides) vxj nksuksa gSykstu
ijek.kq ,d gh dkcZu ls tqM+s gks rks ,sls MkbgSykbM dks
tSe MkbgSykbM dgrs gSaA

H2C CH     Zn +       CH—CH3 ZnBr 2 + CH3—CH = CH—CH3
Br

Br

Br

Br
C;wV&2&bZu1]1&Mkbczkseks,Fksu 1 1&Mkbczkseks,Fksu]

3- , sYdk sg k Wy d s futZyhdj.k (–H2O) l s (By
Dehydration of Alcohol) % ,sYdksgkWy dks futZyhdkjd
(lkUæ H2SO4, lkUæ H3PO4, Al2O3, ZnCl2) ds lkFk
xje djus ij ,sYdksgkWy ty dk ,d v.kq foyksfir dj
,sYdhu cukrs gSaA

2 4
3 2 2 2 2H SOCH CH OH H O CH CH    lkUnz

,Fkhu,Fkus kWy
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4- ,sYdsu ds rki vi?kVu ls (By Pyrolysis of
Alkane) : ,sYdsuksa dks ok;q dh vuqifLFkfr esa 800-
1000 K rd xje djus ij ,sYdsu] fuEurj ,sYdsu]
,sYdhu] ,sYdkbu es a fo?kfVr gks tkrh gSA bls rki
vi?kVu dgrs gSaA

2 2 3 3 2 2 2 4 2CH CH CH CH CH CH CH CH CH H        

,sYdhuksa ds mi;ksx (Uses of Alkenes)
1- la’ysf"kr jcj o vU; cgqyd PVC, Vs¶ykWu] vkjykWu

tSls % mi;ksxh ;kSfxd ds fuekZ.k esaA

2- fuEurj lnL; çdk’k lzksr o bZa/ku ds :i esa mi;ksx
vkrs gSaA

3- ,Fkhu dk cgqyd ikWfyFkhu cgqrk;r isfdax inkFkZ esa
ç;qDr gksrk gSA

4- ,Fkhu ds mi;ksx ls ,sFksukWy o ,fFkyhu XykbdkWy Hkh
cuk;k tk ldrk gSA

5- ,Fkhu dk mi;ksx osfYMax esa vkWDlh&,fFkyhu Tokyk dss
#i esa fd;k tkrk gSA

6- ,fFkyhu dk mi;ksx Qyksa dks Ñf=e :i ls idkus esa
ç;qDr gksrk gSA

,sYdkbu (Alkynes)
vlarÌr ,sfyQSfVd gkbMªksdkcZu ftuesa dkcZu&dkcZu

f=vkca/k ik;k tkrk gS] ,sYdkbu dgykrs gSaA ,sYdkbuksa dk
lkekU; lw= CnH2n-2 gksrk gSA vkca/k esa lfEefyr dkcZu
ijek.kq sp ladfjr voLFkk esa gksrs gSaA T;kferh js[kh; gksrh gS
vkSj vkca/k dks.k dk eku 180º, C-C vkca/k yEckbZ 1.20ºA
rFkk C-H vkca/k yEckbZ 1.06º A gSA f=vkca/k esa nks ikbZ 
rFkk ,d flXek  vkca/k gksrk gSA bl ifjokj dk çFke
lnL; ,slhfVyhu gS vr% lEiw.kZ ifjokj çk;% ,slhfVyhu
ifjokj ds uke ls Hkh tkuk tkrk gSA

,sYdkbu ds fojpu dh lkekU; fof/k;k¡
(General Methods of Preparation of Alkynes)
1- MkbgSyks,sYdsuk sa ds fogkbMªksgSykstuhdj.k l s (By

Dehydrohologenation of Dihaloalkane) : 1,1 ;k 1,2-
MkbgSyks,sYdsu dks ,sYdksgkWyh KOH ds lkFk vfHkfØ;k
djkus ij gSyks,sYdhu curh gS tks lksMk,ekbM ds lkFk
vfHkfØ;k dj ,sYdkbu cukrh gSA

CH2 CH2

Br Br

KOH + CHOH25

– HBr CH2 CH 2

Br

NaNH2
– HBr CHCH

1] 2&Mkbczkseks,Fksu czkseks,F ukh ,Fkkbu

2- V sV ª kg Syk s, sYdsuk s a ds fog Syk stuhdj.k l s (By
Dehalogenation of Tetrahaloalkanes) : 1,1,2,2 VsVªk
czkseks,Fksu dks ftad ,oa ,sYdksgkWy ds lkFk vfHkfØ;k
djkus ij ,Fkkbu çkIr gksrh gSA

C C

Br Br

C H OH2 5 2ZnBr  +  CH      CH2

1]1]2]2&VsVªkczkseks ,Fksu

,Fkkbu

H H   +  2Zn

Br Br

3- dSfY’k;e dkckZbM ij ty dh vfHkfØ;k ls (By
the action of water on Calcium Carbide) : dSfY’k;e
dkckZbM dh ty ls vfHkfØ;k djkus ij ,slhfVyhu çkIr
gksrh gSA

2 2 2 2 2CaC 2H O C H Ca(OH)  

4- DyksjksQkeZ ;k vk;ksMksQkeZ ds fogSykstuhdj.k ls
(By the Dehalogenation of Chloroform or Iodoform) :
DyksjksQkeZ ;k vk;ksMksQkeZ flYoj pw.kZ ds lkFk vfHkfØ;k
djds fogSykstuhdj.k }kjk ,Fkkbu cukrs gSaA

CH  I3 + 6Ag + I3  — CH 6AgI + CH   CH 
 ,Fkkbu vk;ksMksQkeZ 

5- dkcZu vkSj gkbMªkstu ls la’ys"k.k (Synthesis from
Carbon and Hydrogen) : nks dkcZu bySDVªkWM ds e/;
oS|qr vkdZ esa ls gkbMªkstu xSl çokfgr dh tkosa rks
,Fkkbu ;k ,lhfVyhu çkIr gksxhA

22C H HC CH  oS|qr

vkdZ ,slhfVyhu

6- 1&,sYdkbu ds ,sfYdyhdj.k ls (By Alkylation of
1-Alkynes) : 1&,sYdkbu dh æo veksfu;k esa lksfM;e
ls vfHkfØ;k }kjk lksfM;e ,sfYdukbM curk gS tks
,sfYdy gSykbM ls vfHkfØ;k djds mPprj ,Ydkbu
curs gSaA

3

196K
2 3NH ( )H C C H NaNH H C C Na NH        

,Fkkbu lksfM;e ,FkkbukbM

l

3 3H C C Na Cl CH H C C CH NaCl? ? ? ? ? ? ?? ? ? ? ?

lksfM;e ,FkkbukbM ikz sikbu

,sYdkbuksa ds mi;ksx (Uses of Alkynes)
,sYdkbuksa esa ,slhfVyhu cgqr gh mi;ksxh gS] blds dqN

mi;ksx fuEufyf[kr gSaA

1- vkWDlh,slhfVyhu Tokyk xSl osfYMax esa ç;qDr gksrh gSA
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2- ,slhfVyhu xSlsa Qyksa dks Ñf=e :i ls idkus esa ç;qDr
gksrh gSA

3- ,slhfVyhu ls dbZ mi;ksxh ;kSfxd tSls& ,slhVSfYMgkbM]
,slhfVd vEy vkfn cuk;s tkrs gSaA

4- ,slhfVyhu ¼gkWdj ySEi½ dkckbZM ySEi esa çnhid ds :i
esa ç;qDr gksrh gSA

5- osLVªkWu rFkk osLVªkslkWy uked mi;ksxh foyk;d cukus
esaA

6- ,slhfVyhu dk mi;ksx la’ysf"kr jcj ds fuekZ.k esa gksrk
gSA

egRoiw.kZ fcUnq
1- lHkh dkcZfud ;kSfxdksa esa dkcZu vkSj gkbMªkstu vko’;d

vo;o ds :i esa gksrs gSaA

2- dkcZu esa Ükà[kyu (Catenation) rFkk prq%la;kstdrk ikbZ
tkrh gSA

3- dkcZfud ;kSfxd lgla;kstd vkca/k }kjk vkcaf/kr gksrs
gSaA

4- tc lajpukRed xq.kksa esa lekurk j[kus okys ;kSfxdksa ds
lewg ds lnL;ksa dks c<+rs gq, v.kqHkkj ds Øe esa j[kk
tkrk gS rks ml Js.kh dks ltkrh; Js.kh dgrs gSaA

5- nks vFkok nks ls vf/kd ;kSfxd ftuds v.kqlw= leku gks
ijUrq lajpukRed rFkk f=foe foU;kl fHkUu&fHkUu gks]
leko;o dgykrs gSa vkSj ifj?kVuk dks leko;ork dgrs
gSaA

6- ljapukRed leko;ork esa leko;oh ;kSfxd dk v.kqlw=
leku gksrk gS ijUrq ljapukRed lw= fHkUu&fHkUu gksrk gSA

7- fLFkfr leko;ork esa ;kSfxd dk v.kqlw= leku gksrk gS
ijUrq f}vkca/k] f=vkca/k] çfrLFkk;h lewg rFkk çdk;kZRed
lewg dh fLFkfr fHkUu&fHkUu gksrh gSA

8- çdk;kZRed lewg leko;rk esa ;kSfxd dk v.kqlw= leku
ijarq çdk;kZRed lewg fHkUu&fHkUu gksrk gSA

9- e/;ko;ork esa ;kSfxd dk v.kqlw= leku gksrk gS ijUrq
cgqla;ksth çdk;kZRed lewg ls tqM+s ,sfYdy lewgksa dh
lajpuk esa varj gksrk gSA

10- dkcZfud ;kSfxdksa ds ukedj.k dh rhu ç.kkyh çpfyr
gS& :<+ ç.kkyh] O;qRiUu ç.kkyh rFkk IUPAC ç.kkyhA

11- ;kSfxd dk IUPAC uke bl çdkj ls curk gS& f}rh;d
iwoZyXu $ çkFkfed iwoZdyXu $ ewy ’kCn $ çkFkfed
vuqyXu $ f}rh;d vuqyXuA

12- çdk;kZRed lewg dh ojh;rk dk Øe gS&  dkcksZfDlfyd
vEy > lYQksfud vEy > ,flM ,ugkbMªkbM > ,LVj
> ,flM DyksjkbM > ,flM ,ekbM > ukbVªkby >
,sfYMgkbM > dhVksu > ,sYdksgkWy > ,ehu

vH;klkFkZ ç'u
oLrqfu"B ç'u
1- C5H12 }kjk iznf’kZr lajpukRed leko;fo;ksa dh la[;k

gS&

¼v½ 4 ¼c½ 5

¼l½ 6 ¼n½ 3

2- ,d ltkrh; Js.kh esa&

¼v½ vkf.od lw= leku gksrs gSA

¼c½ lajpukRed lw= leku gksrs gSA

¼l½ HkkSfrd xq.k leku gksrs gSaA

¼n½ lkekU; lw= leku gksrs gSaA

3- fuEufyf[kr ;kSfxd dk IUPAC uke gS&

3

3 2

CH
|

CH CH CH COOH  

¼v½ 2&esfFky&C;wVsuksbd vEy

¼c½ 3&esfFky&C;wVsuksbd vEy

¼l½ vkblksizksfiy C;wVsuksbd vEy

¼n½ rr̀h;d C;wfVy C;wVsuksbd vEy

4- 3 2 2CH CH CH OH   rFkk 3 3CH CH CH
|
OH

 

fuEufyf[kr leko;rk n’kkZrs gSa&

¼v½ fLFkfr leko;rk ¼c½ Ükà[kyk leko;ork

¼l½ e/;ko;ork ¼n½ pyko;ork

5- RMgX ls R-H cukus gsrq mi;qDr vfHkdeZd gksxk&

¼v½ R–NH2 ¼c½ ROH
¼l+½ NH3 ¼n½ mi;qZDr lHkh

6- Fkk;ksQhu esa dkSulk fo"ke ijek.kq mifLFkr gS&

¼v½ N ¼c½ O
¼l½ S ¼n½ N rFkk S

vfry?kqÙkjkRed iz’u
1- leko;ork fdls dgrs gSa\

2- C4H10O v.kqlw= ds e/;ko;oh leko;fo;ksa dh lajpuk
fyf[k,A
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3- ltkrh; Js.kh ds nks y{k.k fyf[k,A

4- lepØh; ;kSfxd fdls dgrs gSa\ mnkgj.k nhft,A

5- CH3 – CH2 – CH2 – CHO dh ewy Ükà[kyk esa fdrus
dkcZu ijek.kq gSa\ ;kSfxd dk IUPAC uke fyf[k,A

y?kqÙkjkRed ç’u
1- çdk;kZRed lewg leko;rk fdls dgrs gSa\ ,d mnkgj.k

nhft,A

2- fooÙ̀k Ükà[kyk ;kSfxd fdls dgrs gSa\ mnkgj.k lfgr
le>kb,A

3- ,sYdsuksa ds fuekZ.k ds fy, dksYcs oS|qr vi?kVu dks
le>kb,A

4- fuEufyf[kr ;kSfxdksa ds IUPAC uke crkb,&

¼v½ CH3 – CH2 – CH = CH2

¼c½  CH3 – CH2 – CHO

¼l½ 
O
11

3 2 3CH C CH CH  

5- fLFkfr leko;drk dks ,d mnkgj.k nsdj Li"V dhft,A

fucU/kkRed ç’u
1- gkbMªksdkcZu fdls dgrs gSa\ gkbMªksdkcZu ds oxhZdj.k

dks le>kb,A

2- leko;ork fdls dgrs gSa\ fofHkUu çdkj dh lajpukRed
leko;oksa dks mnkgj.k nsdj le>kb,A

3- fuEufyf[kr ij fVIi.kh fyf[k,&

(i) oqV~tZ vfHkfØ;k

(ii) Dyhesulu vip;u

4- fuEufyf[kr ;kSfxdksa ds IUPAC uke crkb,&

(i)  3 2

3

CH CH CH CHO
|
CH

 

(ii)   CH3 – CH2 – COOH

(iii)  
O
||

3 2 2 3CH C CH CH CH? ? ? ?

(iv) 3 2 3CH CH CH CH
|

OH

  

(v) 3 2

3

CH CH CH C N
|

CH

   

(vi)  
H H
| |

| | ||
OH H O

H C C C OH? ? ? ?

mÙkjekyk % 1 ¼n½ 2 ¼n½ 3 ¼c½ 4 ¼v½ 5 ¼n½ 6 ¼l½
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v/;k; & 16

cgqyd
(Polymers)

Hk wfedk
cgqydksa dh [kkst vkSj mudk nSfud thou esa vuqç;ksx

cgqr egÙoiw.kZ gks x;k gSA nSfud thou esa mi;ksx vkus okyh
oLrq,sa tSls f[kykSus] IykfLVd dh ckfYV;k¡] cksrysa] Vh-oh-
dschusV] oL= lkexzh] Vk;jksa] fo|qrjks/kh inkFkZ] iSdst esa iz;qDr
gksus okys FkSys vkfn cgqydksa ls cuk;s tkrs gSaA e’khu ds
dyiqtksZa] çR;kLFk cgqyd] IykfLVd] js’kksa vkSj çysiksa ¼isaV~l½
ds vkS|ksfxd fuekZ.k us nSfud thou ds lkFk & lkFk vkS|ksfxd
txr esa Økafr yk nh gSA

cgqyd ¼ikWfyej½ 'kCn dh mRifÙk xzhd Hkk"kk ls gqbZ gS]
tgk¡ ikWfy dk vfHkçk; cgq ¼vusd½ rFkk elZ (meros) dk
vfHkçk; bdkbZ gSA

mPp vkf.od æO;eku (103 – 107u) okys os inkFkZ tks
vusd ljy v.kqvksa ds jklk;fud vkca/k ds l;qaXeu ls cuk;s
tkrs gSaA bl çfØ;k esa ljy v.kqvksa dks ,dyd dgrs gSa] rFkk
,dyd ds ;qXeu ls cus mPp vkf.od æO;eku ¼cg̀n.kq½ okys
inkFkksZa dks cgqyd dgrs gSaA bl çfØ;k dks cgqyhdj.k ;k
cgqydu dgrs gSaA

VsVªk¶yksjks,Fkhu dk Vs¶ykWu es a :ikarj.k gSDlkesfFkyhuMkb,sehu
rFkk ,sfMfid vEy dh vfHkfØ;k ls ukbykWu& 6] 6 dk fojpu
fofHkUu çdkj ds cgqydu ds mnkgj.k gSA

2 2nF C CF [ mRijsz d

mPp nkc
VVs ªk¶ykjs ks, Fkhu cgqydu

2 2CF CF ] n
V¶s ykWu

bdkbZ & X

,slk ns[kk x;k gS fd ,d cgqyd dh lHkh ,dyd
bdkb;k¡ leku gks Hkh ldrh gSa ;k ugha Hkh] tSls Vs¶ykWu] ,d
gh çdkj dh ,dyd bdkbZ VsVªk¶yksjks,Fkhu dh iqukZof̀r ls
curk gS] bls lecgqyd (Homopolymer) dgrs gSA ukbykWu&
6] 6 gSDlkesfFkyhuMkb,sehu rFkk ,sfMfid vEy nks fofHkUu
,dyd bdkb;ksa dk cgqyd gS bls lg&cgqyd (Copolymer)
;k fefJr cgqyd (Mixed Polymer) dgrs gSaA

cgqydksa dk oxhZdj.k
(Classification of Polymers)

fof’k"V egÙoksa ds vk/kkj ij cgqydksa dks dbZ çdkj ls
oxhZÑr fd;k tk ldrk gSA cgqydksa ds dqN lkekU; oxhZdj.k
fuEukuqlkj gS &

mRifÙk ds lzk sr ij vk/kkfjr oxhZdj.k 

(Classification Based upon Source of Origin)
mRifÙk ds lzksr ds vk/kkj ij cgqydksa dks çkÑfrd]

vèkZZla’ysf"kr vkSj la’ysf"kr cgqyd ds :i esa oxhZÑr fd;k
x;k gSA

1- çkÑfrd cgqyd (Natural Polymer) : os cgqyd tks
çkÑfrd lzksrksa tSls isM+&ikS/kksa rFkk tarqvksa ls çkIr gksrs
gSa] mUgsa çkÑfrd cgqyd dgrs gSaA

mnkgj.k % LVkpZ] çkssVhu] çkÑfrd jcj] lsyqykst] U;wDyhd
vEy vkfnA

2 2 2 2 4

n

H H O O

_ __ __ __
nNH (CH ) NH nHOOC(CH ) COOH | | || ||

? ?
? ?? ? ? ? ??
? ?
? ?

cgyqd

gDS lkefs Fkyh uMkb, sehu ,fs Mf id vEy

ukbykWu&  6] 6

6?
N N C C(CH )2 6 (CH )2 4
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2- v/kZ&la’ysf"kr cgqyd (Semi-Synthetic Polymer) :
os cgqyd tks çkÑfrd cgqydksa ij dqN jklk;fud
fofèk;ksa }kjk çkIr gksrs gSa] mUgsa v/kZla’ysf"kr dgrs gSaA

mnkgj.k ds fy, lsyqyksl Mkb,slhVsV ftls fo’ks"k çdkj
dh fQYe o Xykl cukus okys inkFkZ esa ç;qDr djrs gSa]
tks fd lsyqyksl ds ,slhfVyhdj.k }kjk lY¶;wfjd vEy
dh mifLFkfr esa ,slhfVd ,ugkbMªkbM ds lkFk vfHkfØ;k
djkdj çkIr fd;k tkrk gS] lsyqyksl ukbVªsV ¼xu dkWVu½
rFkk xU/kd fefJr jcj v/kZ la’ysf"kr cgqyd ds lkèkkj.k
mnkgj.k gSA

3- la’ysf"kr cgqyd (Synthetic Polymers) : os cgqyd
tks ç;ksx’kkyk esa jklk;fud fof/k;ksa }kjk cuk;s tkrs gks]
mUgsa la’ysf"kr cgqyd dgrs gSaA bUgsa ekuo fufeZr cgqyd
Hkh dgrs gSaA dqN lkekU; mnkgj.k gS % ihohlh] Vs¶ykWu]
cSdsykbV] Vsfjyhu vkfnA

lajpuk ij vk/kkfjr oxhZdj.k

,dyd bdkb;ksa esa la;qXeu ds vk/kkj ij cgqydksa dks
rhu Hkkxksa esa oxhZÑr fd;k x;k gSA

1- jSf[kd cgqyd (Linear Polymer) : bl çdkj ds
cgqydksa esa Ükà[kyk,a yEch o lh/kh gksrh gSA ;s jSf[kd
Ükà[kyk,a ,d&nwljs ds lkFk jk’khÑr gksdj O;ofLFkr
lajpuk cukrh gS ¼fp= 16-1½] ifj.kkeLo:i buds ?kuRo]
ruu lkeF;Z (Tensile Strength) rFkk xyukad mPp gksrs
gSA tSls mPp ?kuRo ikWfyFkhu] ihohlh- ukbykWu] ikWfy,LVj
vkfnA

2- 'kkf[kr Ük`a[kyk ;qDr cgqyd (Branched Chain
Polymer) : bl çdkj ds cgqydksa esa ,dyd bdkb;k¡
la;qfXer gksdj yEch Ükà[kyk cukrh gS] bl Ükà[kyk dks
eq[; Ükà[kyk dgrs gSaA bl eq[; Ükà[kyk ls dbZ vU;
Ükà[kyk,a fudyrh gS] ftUgsa ik’oZ Ükà[kyk dgrs gSaA ;s
vfu;fer gksrh gS ¼fp= 16-2½ ftlds ifj.kkeLo:i
buds ?kuRo] ruu lkeF;Z rFkk xyukad fuEu gksrs gSaA

tSls fuEu ?kuRo ikWfyFkhu] Xykbdkstu] ,ekbyksisfDVu
vkfnA

3- fr;Zd caf/kr vFkok tkyØe cgqyd (Cross Linked
Polymer) : bl çdkj ds cgqyd f}çdk;kZRed vkSj
f=çdk;kZRed lewg okys ,dydksa ls curs gSaA blesa
,dyd bdkb;k¡ la;qfXer gksdj f=foe tkyd lajpuk
cukrh gS] ;s cgqyd dBksj vkSj Hkaxqj gksrs gSa ¼fp= 16-3½A
tSls % cSdsykbV] fXyIVy] ;wfj;k QkWesZYMhgkbM jsft+u
vkfnA

la’ys"k.k ij vk/kkfjr oxhZdj.k
(Classification based on mode of synthesis)

cgqydksa dks cgqydu dh fofèk ds vk/kkj ij nks Hkkxksa esa
oxhZÑr fd;k x;kA

1- ;ksxt cgqyd (Addition Polymers) : ;fn vusd
,dyd bdkb;k¡ fcuk fdlh v.kq ds foyksiu }kjk yxkrkj
;ksx dj yEch Ükà[kyk,a cukrh gS] rks muls cuk mRikn
;ksxt cgqyd dgykrk gS vkSj çfØ;k dks ;ksxt cgqydu
dgrs gSaA ;fn ,dyd bdkb;k¡ leku gksrh gS] rks mls
lecgqyd dgrs gSa ftudk vkf.od æO;eku ,dyd
bdkbZ ds vkf.od æO;eku dk la[;kRed xq.kd gksrk
gSA

mnkgj.k ds fy, &

CH3
|
CH = CH2

CH3
|

n– CH  CH– –2

cgqydu

izksihu ikWfyizksihu

    
cgqydu

LVkbjhu

CH = CH2

n
n

ikWfyLVkbjhu

CH    CH2

n

2 - la?kuu cgqyd (Condensation Polymer) : ;fn nks ;k
nks ls vf/kd f}çdk;kZRed lewg okyh ,dyd bdkb;k¡
vkil esa vfHkfØ;k djds ,d ljy v.kq tSls & ty]
veksfu;k] HCl vkfn dks foyksfir djrh gS] buls cuus

fp= 16-1 % jSf[kd cgqyd

fp= 16-2 % 'kkf[kr Ükà[kyk cgqyd

fp= 16-3 % fr;Zd caf/kr vFkok tkyØe cgqyd
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okyk mRikn la?kuu cgqyd dgykrk gS vkSj çfØ;k dks
la?kuu cgqydu dgrs gSA

mnkgj.k ds fy, &

vkf.od cyksa ds vk/kkj ij oxhZdj.k
(Classification based upon nature of molecular forces)

cgqyd lkekU;r% varjkvkf.od cy & okUMjokYl cy
vkSj gkbMªkstu vkca/k ls vkcaf/kr jgrs gSaA ;s cgqydksa ds dqN
;kaf=d xq.k tSls ruu lkeF;Z] izR;kLFkrk] n<̀+iu vkfn dks
izHkkfor djrs gSaA cgqydksa esa mifLFkr bu vkf.od cyksa ds
ifjek.k ds vk/kkj ij bUgsa fuEufyf[kr pkj milewg esa oxhZÑr
fd;k x;k gSA

1- çR;kLFk cgqyd (Elastomers) : bu cgqydksa esa
varjkvkf.od cy cgqr de gksrs gS] ftlds QyLo:i
FkksM+k lk gh cy yxkus ij vklkuh ls QSy tkrs gSa tcfd
cy gVkus ij iwoZor vkdkj xzg.k dj ysrs gSaA çR;kLFkrk
cgqydksa esa fr;Zd vkca/k Mkydj c<+k;h tk ldrh gSA
tSls çkÑfrd jcj esa lYQj fefJr djus ij oYduhÑr
jcj curk gS] C;wuk-S, C;wuk-N vkSj fuvksçhu blds vU;
mnkgj.k gSA

2- js’ks ;k rUrq (Fibres) : js’ks ,d çdkj ls /kkxs cukus
okys Bksl gSa] budh Ük`a[kyk esa gkbMªkstu vkca/k tSls çcy
varjkvkf.od cy gksrs gSa] ftlds QyLo:i iwjh Ükà[kyk
dks cka/kdj fØLVyh; çÑfr çnku djrs gSaA bl oxZ ls
lEcfU/kr dqN cgqyd ukbykWu& 6] 6] Vsfjyhu]
ikWfy,sfØyksukbVªkby gSaA

3- rkilq?kV~; cgqyd (Thermoplastic Polymer) : ;s
js[kh; okbfuy cgqyd gS] budh Ükà[kykvksa esa nqcZy
okUMjokYl cy gksrs gSaA tc bUgsa xje djrs gSa rks os
ènqy vkSj B.Mk djus ls dBksj gks tkrs gSaA bl çdkj
budksa mi;qDr lk¡pksa }kjk fofHkUu çdkj ds vkdkjksa esa
<ky ldrs gSaA dqN lkekU; mnkgj.k % ikWfyFkhu]
ikWfyokbfuy DyksjkbM] ikWfyLVkbjhu vkfn gSaA

4- rkin<̀+ cgqyd (Thermosetting Polymer) : ;s cgqyd
fr;Zdc) vFkok vR;kf/kd 'kkf[kr gksrs gSa] bUgsa fuEu
vkf.od æO;eku okys v)ZæO; inkFkksZa ls cuk;k tkrk

gSA bUgsa lk¡pksa esa Mkydj] xje djus ij vR;f/kd fr;Zd
ca/k cu tkrs gSa] vkSj nqxZyuh; vkSj vfoys; mRiknksa esa
ifjofrZr gks tkrs gSaA tSls & cSdsykbV] esySehuA

of̀) cgqydu ds vk/kkj ij oxhZdj.k
(Classificaion based on Growth Polymerisation)

;ksxt vkSj la?kuu cgqydksa dks muds fojpu esa cgqydu
fØ;kfof/k ds çdkj ds vk/kkj ij Ükà[kyk of̀) cgqydu vkSj
in of̀) cgqydu Hkh dgrs gSaA

Jà[kyk of̀) cgqyd (Chain Growth Polymers)
;ksxt cgqyd] ,dyd bdkb;ksa ds ;ksx ls curs gSaA

;ksxt çfØ;k esa Ükà[kyk fØ;kfof/k }kjk Ük̀a[kyk cukrh gS] vr%
cuus okys cgqyd J̀a[kyk òf) cgqyd dgykrs gS rFkk ifj?kVuk
dks Ükà[kyk of̀) cgqydu dgrs gSA tSls & ikWfyFkhu dk
la’ys"k.k] ikWfyLVkbjhu dk la’ys"k.kA

in of̀) cgqyd (Step Growth Polymers)
bu cgqydksa esa ,dyd bdkb;k¡ ijLij la?kfur gksdj

y?kq v.kq tSls ty] gkbMªkstu DyksjkbM] veksfu;k foyksfir
djrs gSaA bu vfHkfØ;k esa ,d ds ckn ,d in Hkkx ysrs gSa vkSj
inksa dh Js.kh LFkkfir gks tkrh gS vr% cuus okys cgqyd in
of̀) cgqyd dgykrs gS rFkk ifj?kVuk dks in of̀) cgqydu
dgrs gSaA

mijksDr cgqydu dks fuEufyf[kr çdkj ls Hkh le>k;k
tk ldrk gS &

A B A B  l?a kuu

,dyd
         in&I

A B A        A B A  l?a kuu               in&II

A B A B A B A B      la?kuu        in&III

fo'ks"k in of̀) fØ;k &

A – B      A B la?kuu in&I

A – B      nA B A B....(A B)    la?kuu

cgyq d
   in&II

mnkgj.k& Vsfjyhu ;k MsØku dk cuukA

n HO  CH   CH   OH + n HOOC– 2 – –2 COOH O  CH   CH   O  C– 2 – – –2

O
||

O
||
C 

n
,fFkyhu XykbdkWy

¼,Fksu & 1] 2 MkbvkWy½
Vsjs¶FkSfyd vEy

¼csathu 1] 4 MkbdkcksZfDlfyd vEy½ Vsfjyhu vFkok MsØkWu
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O;kikfjd :i ls egÙoiw.kZ dqN la’ysf"kr cgqyd (Some Commercially important Synthetic Polymers)
ikWfyçksihu (Polypropene)

373 K o 10 ok;qe.Myh; nkc ij Vªkb,fFky ,syqfefu;e dh FkksM+h ek=k ;qDr n-gsDlsu esa ?kquy’khy çksfiyhu ds cgqydu
ls ikWfyçkssihu cuk;h tkrh gSA

xq.k ,oa mi;ksx % ikfyçkssfiyhu ¼ikWfyçksihu½] ikWfy,Fkhu dh vis{kk vf/kd dBksj ,oa n<̀+ gksrh gSA

bldk mi;ksx

(i) vklu] [kksy] dkyhu] js’ks] jfLl;k¡] f[kykSus] ikbi vkfn ds cukus ds fy, gksrk gSA

(ii) fjdkMksZ ds [kksy o diM+s cukus ds fy, gksrk gSA

ikWfyLVkbjhu (Polystyrene)
;g LVkbjhu ,dyd bdkbZ dk cgqyd gS] LVkbjhu dks csUtksby ijkDlkWbM dh mifLFkfr esa eqDr ewyd fØ;kfof/k }kjk

xje djds cuk;k tkrk gSA

xq.k ,oa mi;ksx % ikWfyLVkbjhu ,d ikjn’kZd FkeksZIykfLVd inkFkZ gSA bldk mi;ksx %

(i) oS|qrjks/kh ds :i esa gksrk gSA

(ii) f[kykSus] jsfM;ks vkSj Vsfyfotu dsfcusV cukus es gksrk gSA

(iii) da?kss] xeZ is; ihus okys di dks cukus ds fy, gksrk gSA

(iv) Nrksa o tehu dks <dus esa ç;qDr gksus okys VkbYl dks cukus ds fy,A

ikWfyokbfuy DyksjkbM (Polyvinyl Chloride)
okbfuy DyksjkbM dks tc MkbcsUtksby ijkWDlkbM dh mifLFkfr esa xje djrs gSa] rks og ikWfyokbfuy DyksjkbM esa cgqyhÑr

gks tkrk gSA

xq.k ,oa mi;ksx % ;g ,d FkeksZIykfLVd cgqyd gSA IykLVhlkbtj dh lgk;rk ls bldh lq?kV~;rk c<+kbZ tk ldrh gSA
bldk mi;ksx %

(i) cjlkrh dksV] est doj] FkSys] insZa] vkfn cukus ds fy, gksrk gSA

(ii) Ñf=e Hkwry <dus okys ¼okbfuy Q’kZ½ cukus ds fy, gksrk gSA

(iii) ihohlh ikbi ds fuekZ.k ds fy, gksrk gSA
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Vsfjyhu (Terylene)
bls MsØkWu Hkh dgrs gSaA bls ,fFkyhu XykbdkWy ¼,Fksu&1] 2 MkbvkWy½ o Vsjs¶FkSfyd vEy ¼csathu 1] 4&MkbdkcksZfDlfyd

vEy½ 420 ls 460 K rki ij ftad ,slhVsV rFkk ,UVheuh VªkbvkDlkbM mRizsjd dh mifLFkfr esa la?kuu cgqydu }kjk cuk;k
tkrk gSA

;s ikWfyLVj Js.kh ds cgqyd gSA

xq.k ,oa mi;ksx % Vsfjyhu jklk;fud rFkk tSfod dkjdksa ls fØ;k ugha djrkA blds js’ks etcwr gksrs gSaA

;s Øhtjks/kh gksrh gSA budks Åu ;k lwr ds lkFk feykdj ,sfPNd la?kVu ds oL= Vsfjowy vFkok VsfjdksV Hkh izkIr dj
ldrs gSaA

budk mi;ksx %

(i) fofHkUu çdkj ds oL= tSls & VsfjdksV] Vsfjowy] VsfjflYd vkfn ds fuekZ.k esa gksrk gSA

(ii) pqEcdh; fjdkfMZax Vsi] vkS|ksfxd etnwjksa ds fy, ,sçu vkfn cukus esa gksrk gSaA

ukbykWuksa dk fojpu (Synthesis of Nylon’s)
,ekbM vkca/k ;qDr cgqyd la’ysf"kr js’ksa ds egÙoiw.kZ mnkgj.k gSa] bUgsa uk;ykWu dgk tkrk gSA

(i) uk;ykWu&6]6 (Nylon- 6.6) : bldk fojpu gSDlkesfFkyhuMkb,sehu ,oa ,sfMfid vEy ds mPp nkc vkSj mPp rki ij la?kuu
}kjk fd;k tkrk gSA uk;ykWu&6]6 dk vkf.od æO;eku cgqr mPp ijkl 12000 ls 20000  ds e/; gksrk gSA pwafd vEy
,oa ,sehu nksuksa esa çR;sd ds ikl N% dkcZu ijek.kq gksrs gSa] blfy, vuqyXu 6] 6 nsrs gSa vkSj bls ukbykWu & 6]6 dgrs gSaA

xq.k ,oa mi;ksx % ukbykWu & 6]6 ds }kjk fufeZr js’kksa dh ruu lkEFk;Z cgqr mPp gksrh gS] ;g dBksj o ?k"kZ.k ds çfr
vojks/kd gksrh gSaA uk;ykWu&6]6 lwr dkrus okyh e’khu ds }kjk pknj ¼’khV½ ;k js’ksa esa <kyk tk ldrk gSA bldk mi;ksx %

(i) nUr cz’k ds js’ksa cukus esa gksrk gSA

(ii) jLlh o pVkbZ okyh jLlh ds fuekZ.k esa gksrk gSA

(iii) oL= m|ksx esa gksrk gSA

ukbykWu& 6 (Nylon - 6)
;g dSçksySDVe ds cgqydu dk mRikn gS tks lkbDyksgsDlsu dh vkWDlhdj.k vfHkfØ;k ds ifj.kkeLo:i çkIr gksrk gSA

n HO  CH   CH   OH + n HOOC– 2 – –2 COOH O  CH   CH   O  C– 2 – – –2

O
||

O
||
C 

n
,fFkyhu XykbdkWy

¼,Fksu & 1] 2 MkbvkWy½
Vsjs¶FkSfyd vEy

¼csathu 1] 4 MkbdkcksZfDlfyd vEy½ Vsfjyhu vFkok MsØkWu
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dSçkssySDVe dk fuekZ.k

ueh dh mifLFkfr esa dSçkssySDVe dks xje djus ij dSçksySDVe dh oy; VwV dj ,sehuks dSiksfjd vEy ;k 6-,sehuks
gsDlsuksbd vEy nsrs gSa] tks fd Ng dkcZu ijek.kq okyk ,sehuks eksuksdkcksZDlfyd vEy gS] blds cgqydu ls ukbykWu& 6 çkIr
gksrk gSA

xq.k ,o mi;ksx % ;g Hkh ikWfy,ekbM çÑfr ds gksrs gSA pw¡fd dSçkssySDVe ,dyd bdkbZ ds ikl dsoy 6 dkcZu ijek.kq
gksrs gSa blfy, bls vuqyXu 6 nsrs gSa vkSj ukbykWu& 6 dgrs gSaA

bldk mi;ksx %

(i) Vk;j dh Mksfj;ksa cukus esa gksrk gSA (ii) oL= m|ksx esa gksrk gSA

(iii) jfLl;ksa ds fuekZ.k esa gksrk gSA

egRoiw.kZ fcUnq
1- mPp vkf.od æO;eku okys os inkFkZ tks vusd ljy

v.kqvksa ds jklk;fud vkca/k ds la;qXeu ls cuk;s tkrs gS]
cgqyd dgykrs gSA bl çfØ;k esa iz;qDr ljy v.kqvksa
dks ,dyd dgrs gSa] rFkk mPp vkf.od æO;eku okys
inkFkksZa dks cgqyd dgrs gSaA bl çØe dks cgqydu dgrs
gSaA

2- ,sls cgqyd tks leku ,dyd bdkb;ksa ls curs gSa] mUgsa
lecgqyd dgrs gSaA

3- ,sls cgqyd tks fHkUu&fHkUu ,dyd bdkb;ksa ls curs gS]
mUgsa lgcgqyd dgrs gSaA

4- mRifÙk ds lzksr ds vk/kkj ij cgqydksa dks çkÑfrd]
la’ysf"kr vkSj v/kZla’ysf"kr esa oxhZÑr fd;k x;k gSA

5- lajpuk ds vk/kkj ij cgqydksa dks jsf[kd] 'kkf[kr vkSj
fr;Zd caf/kr cgqyd esa oxhZÑr fd;k x;k gSA

6- la’ys"k.k ds vk/kkj ij cgqydksa dks ;ksxt ,oa la?kuu
cgqyd esa oxhZÑr fd;k x;k gSA

7- vkf.od cyksa ds vk/kkj ij cgqydksa dks çR;kLFk] js’ks]
rkilq?kV~; rFkk rkiǹ<+ cgqyd esa oxhZÑr fd;k x;k gSA

8- fØ;kfof/k ds vk/kkj ij cgqydksa dks Ük̀a[kyk of̀) cgqyd
rFkk in of̀) cgqyd esa oxhZÑr fd;k x;k gSA

9- rki ǹ<+ cgqyd nqckjk <kys ugha tk ldrs gSa] tcfd rki
lq?kV~; cgqyd nqckjk <kys tk ldrs gSaA

10- Vsfjyhu ikWfy,LVj gS] tcfd ukbykWu&6]6 rFkk
ukbykWu&6 ikWfy,ekbM gSA

11- ;ksxt cgqydu çk;% Ükà[kyk of̀) cgqydu gSA
12- la?kuu cgqydu çk;% in of̀) cgqydu gSA

vH;klkFkZ iz’u
oLrqfu"B iz’u
1- Vs¶ykWu dk ,dyd gS &

¼v½ CF3 - CF3 ¼c½ FCl C = CF2

¼l½ CF2 = CF2 ¼n½ Cl2 – CH – CH – Cl2

2- la’ysf"kr cgqyd Vsfjyhu gS &

¼v½ ikWfy,LVj ¼c½ ikWfybZFkj

¼l½ ikWfy,ekbM ¼n½ ikWfyFkhu

3- dSçkssySDVe ds cgqydu ls curk gS &

¼v½ uk;ykWu & 6 ¼c½ uk;ykWu & 6] 6

¼l½ uk;ykWu 2] 6 ¼n½ ikWfyFkhu
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4- cSdsykbV gS &

¼v½ ;ksxt cgqyd ¼c½ rkin<̀+ cgqyd

¼l½ rkilq?kV~; ¼n½ çR;kLFk cgqyd

5- gsDlkesfFkyhuMkb,sehu rFkk ,sfMfid vEy ds la?kuu
cgqydu ls cuk gqvk inkFkZ dgykrk gS &

¼v½ Vsfjyhu ¼c½ uk;ykWu & 6

¼l½ uk;ykWu & 6] 6 ¼n½ cSdsykbV

vfry?kqÙkjkRed ç’u
1- cgqyd vkSj ,dyd inksa dh O;k[;k dhft,A

2- çkÑfrd vkSj la’ysf"kr cgqyd esa vUrj Li"V dhft,A

3- cgqydu 'kCn dks ifjHkkf"kr dhft,A

4- fuEufyf[kr dks ;ksxt ,oa la?kuu cgqydksa esa oxhZÑr
dhft, &

Vsfjyhu] cSdsykbV] ikWfyFkhu] ih-oh-lh-

5- lajpuk ds vk/kkj ij cgqydksa dks fdrus Hkkxksa esa ck¡Vk
x;k gS\

y?kqÙkjkRed ç’u
1- lecgqyd rFkk lgcgqyd esa foHksn dhft, rFkk çR;sd

dk ,d&,d mnkgj.k nhft,A

2- fuEufyf[kr cgqydks a dks çkIr djus ds fy, ç;qDr ,dydksa
dks fyf[k,A

(i)  ikWfyokbfuy DyksjkbM (ii) ikWfyFkhu

(iii) ukbykWu & 6] 6

3- ;ksxt rFkk la?kuu cgqydu esa vUrj Li"V dhft,A

4- rkin<̀+ rFkk rkilq?kV~; cgqyd esa vUrj Li"V dhft,A

5- vkf.od cyksa ds vk/kkj ij cgqydksa dks fdrus Hkkxksa esa
oxhZÑr fd;k x;k gS\ çR;sd dk ,d mnkgj.k nhft,A

fucU/kkRed iz’u
1- fuEufyf[kr cgqydks a ds la’ys"k.k] xq.k vkSj mi;ksx nhft, &

(i) Vsfjyhu (ii) ikWfyizksihu

2- cgqydu fdls dgrs gS\ cgqydksa ds oxhZdj.k dks
le>kb,A

3- fuEufyf[kr cgqydksa ds la’ys"k.k] xq.k vkSj mi;ksx nhft,A

(i) ukbykWu & 6] 6 (ii) ikWfy,Fkhu

4- cgqydu fØ;kfof/k ds vk/kkj ij cgqydksa dks fdrus
Hkkxksa esa oxhZÑr fd;k x;k gS\ le>kb,A

5- la?kuu cgqydu fdls dgrs gSa\ mnkgj.k lfgr le>kb,A

mÙkjekyk % 1 ¼l½ 2 ¼v½ 3 ¼v½ 4 ¼c½ 5 ¼l½
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v/;k; & 17

vko`rchth ikniksa dk oxhZdj.k
(Classification of Angiosperms)

ifjp; (Introduction)
iF̀oh ij yxHkx 4]00]000 ikni çtkfr;ka Kkr gSa ftuesa

ls yxHkx 70 çfr'kr çtkfr;ka iq"ih; ikniksa dh gSaA çkphu
dky esa ikniksa dk oxhZdj.k mudh mi;ksfxrk ds vk/kkj tSls
[kk|] vkS"kf/k] js'ks vkfn ds vk/kkj ij fd;k x;k] ysfdu
ouLifr foKku dh çxfr ds lkFk ikniksa dk oxhZdj.k muds
vkÑfrd y{k.kksa (Morphological characters) tSls 'kkd] {kwi]
o{̀k] chti=ksa dh la[;k] iq"i dh lajpuk vkfn ds vk/kkj ij
fd;k tkus yxkA

ofxZdh (Taxonomy)
ouLifr foKku dh og 'kk[kk ftlds vUrxZr ikniksa ds

oxhZdj.k dk v/;;u fd;k tkrk gS ofxZdh dgykrh gSA
ofxZdh 'kCn dk loZçFke ç;ksx ouLifr'kkL=h ,-ih-Mh- dUMksyh
(A.P. de Candole) us 1813 esa fd;kA

csUFke ,oa gqdj dh oxhZdj.k i)fr
(Bentham and Hooker's System of Classification)
1- ;g oxhZdj.k i)fr Mh dUMksyh dh oxhZdj.k i)fr ij

vk/kkfjr gSA

2- ;g ,d çkÑfrd oxhZdj.k i)fr gSA

3- bl i)fr esa ,dchti=h ikniksa dks f}chti=h ikniksa
ds ckn esa j[kk x;kA

4- blesa f}chti=h ikniksa dk çFke lewg ikWyhisVsyh
(Polypetalae) rFkk çFke x.k (Order) jsusYl (Ranales)
gSa] rFkk bl x.k dk dqy (Family) jsuudqyslh
(Rananculaceae) gSA bl dqy ds ikni ;qäk.Mih
(Apocarpous) rFkk tk;kax/kjh (Hypogyenous) gSaA

5- bl oxhZdj.k i)fr esa iF̀kd ny;qä (Polypetalous)

bdkbZ & XI

iq"i okys dqyksa dks ikWyhisVsyh rFkk la;qänyh
(Gamopetalous) iq"i okys dqyksa dks xseksisVsyh lewg esa
j[kkA

6- bl oxhZdj.k i)fr esa eksuksDySekbMh (Monoclamydeae)
dks ,d iF̀kd lewg esa j[kkA

7- bl oxhZdj.k esa iq"ih; ikniksa dks eq[;r% ,d Ñf=e
y{k.k ds vk/kkj ij dqN cM+s lewgksa esa ckaVk x;k gS
ftlds dkj.k fudV lEcU/kksa okys dqN dqy ,d nwljs ls
cgqr nwj pys x;sA

8- blesa ftEuksLieZ dks f}chti=h ikniksa ds lkFk j[kk x;k
gSA

9- ,dchti=h ikni dqyksa dks lkr Jsf.k;ksa (Series) esa
ckaVk x;k ysfdu buesa ls dksbZ Hkh lewg vk/kqfud ifj.kkeksa
ds vk/kkj ij lekax ugha gSA

10- bl oxhZdj.k esa ,dchti=h ikniksa dk lewg ekbØksLiehZ
(Microspermae) Js.kh ls vkjEHk gksrk gS rFkk bl Js.kh
dk lokZf/kd fodflr dqy vkfdZMslh (Orchidaceae)
gSA

11- bl oxhZdj.k i)fr esa ,dchti=h ikniksa ds lewg dk
vfUre dqy xzkfeuh (Graminae) ¼bls vc iks,lh
(Poaceae dgrs gSa½A bl dqy dh ;g fLFkfr tkfroÙ̀kh;
y{k.kksa ds vk/kkj ij Bhd gSA

12- bl oxhZdj.k i)fr esa leLr ikniksa dks 202 dqyksa esa
foHkkftr fd;k gSA

csUFke rFkk gqdj dh oxhZdj.k i)fr dks laf{kIr esa
fuEufyf[kr çdkj ls le>k tk ldrk gS&
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csUFke rFkk gqdj dh oxhZdj.k i)fr ds
xq.k ,oa nks"k

xq.k (Merits)
;g oxhZdj.k i)fr ikniksa ds okLrfod y{k.kksa ij

vkèkkfjr gS] vr% blds vk/kkj ij ikniksa dh igpku djuk
vklku gSA ;g gh dkj.k gS fd fo'o esa vkt Hkh vusd
gjcsfj;eksa esa csUFke rFkk gqdj dh oxhZdj.k i)fr dk gh
mi;ksx fd;k tkrk gSA

nks"k (Demerits)
;g oxhZdj.k i)fr dqyksa ds tkfroÙ̀kh; lEcU/kksa ij

vkèkkfjr ugha gS vr% blesa ikniksa ds fodklh; y{k.kksa ij è;ku
ugha fn;k x;k vr% blesa vusd ,sls dqy tks tkfroÙ̀kh;
vkèkkj ij vkil esa lEcfU/kr ugha gS mudh fLFkfr ,d nwljs
ds fudV gSA blds foijhr dqN ,sls dqy Hkh gS tks tkfroÙ̀kh;
vk/kkj ij ,d nwljs ls lEcfU/kr gksrs gq, Hkh bl i)fr esa
mudh fLFkfr ,d nwljs ls nwj gSA mnkgj.k ds fy;s csUFke o
gqdj ds ;wQksjfc,lh dqy dks eksuksDysekbMh esa j[kk tcfd
tkfroÙ̀kh; vk/kkj ij ;g dqy ekYoslh ls lEcfU/kr gSA

iq"i dh lajpuk o dk;Z
(Structure and Function of Flower)

ikniksa dk :ikUrfjr çjksg (Modified shoot) tks fd
ikniksa dh çeq[k tuu lajpuk gS] iq"i dgykrk gSA iq"i ds
vkèkkjh; Hkkx ij ikbZ tkus okyh iÙkh ds leku ,d :ikUrfjr
NksVh lajpuk lgi= (Bract) dgykrh gSA rFkk iq"iN= ds
vkèkkj ij mifLFkr lgi=ksa dks ifjpØd lgi= (Involucre
bract) dgrs gSaA iq"ioÙr ls fodflr gksus okyh dkf;d
lgi= tSlh lajpuk] lgif=dk (Bracteole) dgyrh gSA og
iq"i ftlds lkFk lgi= gks mls lgi=h (Bracteate) rFkk
ftlesa lgi= vuqifLFkr gks mls vlgi=h (Ebracteate)
dgrs gSaA blh çdkj ,slk iq"i ftlds lkFk lgif=dk gks mls
lgif=dk;qä (Bracteolate) dgrs gSaA

,d çk:fid iq"i esa pkj pØ Øe'k% ckányiqat (Calyx),
nyiqat (Corolla), iqeax (Androecium) ,oa tk;k ax
(Gynoecium) gksrs gSaA ftl iq"i esa ;s pkjksa pØ mifLFkr gksrs
gSa mls iw.kZ (Complete) rFkk ,slk iq"i ftlesa pkjksa pØksa esa ls
dksbZ ,d ;k ,d ls vf/kd Hkkx ;k pØ v.kq vuqifLFkr gks
mls viw.kZ (Incomplete) iq"i dgrs gSaA iq"i ds bu Hkkxksa dk
o.kZu fuEu çdkj gS&
1- ckány iqat (Calyx) – ;g iq"i dk lcls ckgjh pØ

gSa rFkk vusd ckányksa (Sepals) ls feydj cuk gksrk gSA
çR;sd ckány i=h ds leku gjh lajpuk,a gksrh gSaA
viokn Lo:i dqN ikniksa esa ;s jaxhu Hkh gksrs gSa] mnkgj.k

vkbfjl ,oa V~;wfyiA budk dk;Z çdk'kla'ys"k.k rFkk
çkjfEHkd voLFkk esa iq"i ds vkarfjd Hkkxkas dh j{kk djuk gSA

2- nyiaqt (Corolla) – ;g iq"i dk nwljk pØ gS tks fd
ckányiqat ds Hkhrj fLFkr gksrh gSA ;g vusd nyi=ksa
(Petals) ls feydj cuk gksrk gSA nyi= cM+s o vkd"kZd
jaxksa ds gksrs gSaA vr% buls dhV iraxsa vkdf"kZr gksrs gSa] tks
ijkx.k esa lgk;rk djrs gSaA
ckányiqat o nyiqat lkewfgd :i ls ifjnyiqat dgykrs
gSa ;s iq"i ds dkf;d Hkkx gS vFkkZr~ tuu esa Hkkx ugha ysrs
gSaA

3- iqeax (Androecium) – ;g iq"i dk uj tuukax gSA
bldh çR;sd bdkbZ iqadslj (Stamen) dgykrh gSA
çR;sd iqadslj ds nks Hkkx gksrs gSa] iqrarq (Filament) ,oa
ijkxdks"k (Anther)A çR;sd ijkxdks"k] nks ijkxdks"Bksa
ls feydj cuk gksrk gS tks fd ;ksth ÅÙkdksa (Connective)
}kjk vkil esa tqM+s gksrs gSaA çR;sd ijkxdks"k esa ijkxd.kksa
(Pollen grains) dk fuekZ.k gksrk gSA

4- tk;kax (Gynoecium) – ;g iq"i dk L=h ;k eknk
tuukax gS tks fd ,d ;k vf/kd v.Miksa (Carpels) ls
feydj curk gSA v.Mi esa ,d v.Mk'k; (Ovary),
ofrZdkxz (Style), ,oa ofrZdk (Stigma) gksrs gSaA v.Mi
dk fupyk Hkkx Qqyk gqvk gksrk gS ftlesa chtk.M yxs
gksrs gSaA lHkh v.Mi feydj ;fn la;qä :i ls v.Mk'k;
cuk, rks tk;kax ;qäk.Mih (Syncarpous) dgykrk gSA
;fn çR;sd v.Mi ,d i`Fkd v.Mk'k; cuk, rks
fo;qäk.Mih (Apocarpous) dgykrk gS ¼fp= 17-1½A
iq"i ikni ds fy;s ,d egRoiw.kZ tuu vax gS tks fd
tuu dk dk;Z djrk gS QyLo:i Qy o cht curs gSaA

fp= 17-1 % ,d iq"i dh vuqnS/;Z dkV esa lajpuk
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ijkx.k (Pollination)
ijkxd.kksa (Pollen grains) ds ijkxdks"k (Anther) ls

eqä gksdj tk;kax (Gynoecium) ds ofrZdkxz (Stigma) rd
igqapus dh çfØ;k dks ijkx.k dgrs gSaA

ijkxdks"k dh vUr%fHkfÙk (Endothecium) dh dksf'kdkvksa
esa lSyqykst ls cuh gqbZ js'ksnkj ifê;ka (Fibrous bands)
ikbZ tkrh gSaA bu js'ksnkj ifê;ksa dh vkæZrkxzkgh çÑfr ds
dkj.k ijkxdks"kksa dk LQqVu (Dehiscence) gksrk gSA LQqVu
vuqnS/;Z njkj (Longitudinal slit) }kjk ¼mnkgj.k xqM+gy ,oa
dikl½ dikV (Valve) }kjk ¼mnkgj.k cjcsjhMslh dqy ds
ikSèks½] fNæksa (Pores) }kjk ¼mnkgj.k lksysue½ vFkok vfu;fer
(Irregular) :i ls ¼mnkgj.k uktkl½ gksrk gSA

ijkx.k ds çdkj (Types of Pollination)
ijkx.k eq[;r% nks çdkj ls gksrk gS&

1- Loijkx.k 2- ijijkx.k

1- Lojkx.k (Self pollination) – bl çfØ;k ds vUrxZr
fdlh ,d iq"i ds ijkxd.kksa dk LFkkukUrj.k mlh iq"i ds
ofrZdkxz ij gksrk gSA ;g nks çdkj ls gks ldrk gSA

(i) Lo;qXeu (Autogamy) – bl çdkj ds Loijkx.k esa ,d
iq"i ds ijkxd.k mlh iq"i ds ofrZdkxz ij igqaprs gSa
vFkkZr~ iq"i vius gh ijkxd.kksa }kjk ijkfxr gksrs gSaA

(ii) ltkriq"ih ijkx.k (Geitonogamy) – tc ,d iq"i
ds ijkxd.k mlh ikS/ks esa mifLFkr fdlh nwljs iq"i ds
ofrZdkxz ij igqaprs gSaA ltkriq"ih ijkx.k ,d gh ikSèks
esa mifLFkr nks vyx&vyx iq"iksa ds chp gksrk gSA

Loijkx.k ds fy, vuqdwyu (Contrivances or
adaptations for self pollination) – ,sls ikS/ks ftuesa Loijkx.k
gksrk gS] dqN fo'ks"krk,a çnf'kZr djrs gSa tks fd fuEu gSa&

(i) mHk;fyaxrk (Bisexuality) – ,sls ikS/kksa esa mHk;fyaxh
(Bisexual) iq"i ik, tkrs gSaA

(ii) ledkyiDork (Homogamy) – ,sls ikS/kksa ds iq"iksa esa
iqeax ,oa tk;kax ,d lkFk ifjiDo (Mature) gksrs gSa
vFkkZr~ buesa ledkyiDork (Homogamy) ikbZ tkrh
gSA ijkxd.k ,oa ofrZdkxz ,d gh le; ifjiDo gksus ds
dkj.k Loijkx.k gksus dh iwjh laHkkouk jgrh gSA mnkgj.k
fejkfcfyl (Mirabilis), dSFkjSUFkl (Catharanthus)A

(iii) vuqUehY;rk (Cleistogamy) – dqN ikS/kksa ds iq"i can gh
jgrs gSa] vFkkZr~ ;s dHkh ugha [kqyrsA vr% buesa vko';d
:i ls Loijkx.k gksrk gSA mnkgj.k dudk svk
(Commelina), ok;ksyk (Viola), vkXtsfyl (Oxalis),
tadl (Juncus), MªkWlsjk (Drocera) vkfnA

2- ijijkx.k (Cross pollination) – tc ,d ikS/ks ds
iq"i ds ijkx.k mlh tkfr ds fdlh nwljs ikS/ks ds iq"i ds
ofrZdkxz ij LFkkukUrfjr gksrs gSa rks mls ijijkx.k dgrs gSaA
bl çdkj ijijkx.k esa nks fHkUu ikS/kksa ds uj ,oa eknk ;qXedksa
esa fu"kspu gksrk gSA bl çfØ;k esa thu iqu;ksZtu (Gene
recombination) rFkk fofHkUurk,a (Variations) mRiUu gksus dh
laHkkouk,a jgrh gSaA

ijijkx.k ds fy, vuqdwyu
(Contrivances or Adaptations for Cross Pollination)

1- LocU/;rk (Self sterility) – dqN ikS/kksa ds iq"iksa esa
Lo;a ds }kjk fodflr ijkxd.kksa dk mlh iq"i dh ofrZdkxz ij
vadqj.k ugha gks ikrk gS] bls LocU/;rk dgrs gSaA mnkgj.k
jk[khcsy (Passiflora), vaxwj (Vitis) ,oa lsc (Malus)A

2- ,dfyaxrk (Unisexuality) – dqN ikS/kksa ds iq"i
,dfyaxh gksrs gSaA buesa uj vFkok eknk nksuksa esa ls dksbZ ,d
çdkj ds tuu vax ik, tkrs gSaA mnkgj.k iihrk (Carica)A

3- fHkUudkyiDork (Dichogamy) – dqN ikS/kksa ds
iq"iksa esa ijkxdks"k ,oa ofrZdkxz ds ifjiDo gksus dk vyx&vyx
gksrk gSA lkfYo;k (Salvia) esa ijkxdks"k ofrZdkxz ls igys
ifjiDo gksrs gSaA ;g fLFkfr iqaiwoZrk (Protandrous) dgykrh
gSA czSlhdslh (Brassicaceae) ,oa jkstslh (Rosaceae) dqy
ds cgqr ls ikS/ks rFkk ,fjLVksyksfd;k (Aristolochia) esa ofrZdkxz
ijkxdks"k ls igys ifjiDo gksrs gSaA ;g fLFkfr L=hiwoZrk
(Protogyny) dgykrh gSA

4- gjdksxseh (Herkogamy) – ofrZdkxz ,oa ijkxdks"k
ds chp çkÑfrd lajpukRed vojks/k (Structural barrier)
ik;k tkrk gSA mnkgj.k dSfj;ksfQyslh (Caryophyllaceae)
dqy ds ikS/kksa esa ofrZdk dh yEckbZ iqadslj ls dkQh vf/kd gksus
ds dkj.k buds chp ijkx.k laHko ugha gks ikrkA Xyksfj;kslk
(Gloriosa) esa ijkxdks"k LQqVu bl çdkj gksrk gS fd ijkxd.k
nwj tkdj fxjrs gSaA vkd (Calotropis) esa ijkx.k ijkxfi.Mksa
(Pollinia) esa O;ofLFkr jgrs gSaA

5- fo"keofrZdkRo (Heterostyly) – fçeqyk (Primula)
esa nks çdkj ds iq"i ik, tkrs gSa& ,d ftuesa ofrZdk yEch rFkk
iqadslj NksVs gksrs gSa] nwljs ftuesa ofrZdk NksVh rFkk iqadslj yEcs
gksrs gSaA ,sls iq"i f}:ih (Dimorphic) dgykrs gSaA bu iq"iksa
esa Lojkx.k laHko ugha gks ikrkA

ijijkx.k dh fof/k;ka
(Methods of Cross Pollination)

ijijkx.k esa ijkxd.kksa ds LFkkukUrj.k ds fy, cká
lkèkuksa (Agent) dh vko';drk gksrh gSA ;s lk/ku thoh;
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vFkok vthoh; gks ldrs gSaA bu lk/kuksa ds vk/kkj ij ijijkx.k
fuEu çdkj dk gks ldrk gS&

1- ok;q ijkx.k (Anemophily) – tc ijkxd.kksa dk
LFkkukUrj.k ok;q }kjk gksrk gS rks bls ok;q ijkx.k dgrs gSaA
,sls ijkx.k NksVs] gYds] fpdus o 'kq"d gksrs gSaA bu ijkxd.kksa
dk mRiknu vf/kd la[;k esa gksrk gSA ok;q ijkfxr iq"iksa esa
ofrZdkxz esa vuqdwyu ik, tkrs gSaaA ?kkl esa i{ekHkh (Feathery)
VkbQk (Typha) esa czq'k ds tSlk rFkk vksd o gsty (Oak and
Hazel) esa iq"i ls ckgj fudyk gqvk ofrZdkxz ik;k tkrk gSA

2- ty ijkx.k (Hydrophily) – ;g nks çdkj ls gksrk
gS&

(i) v/kksty ijkx.k (Hypohydrophily) – tc ijkx.k
ty ds Hkhrj gksrk gS mls v/kksty ijkx.k dgrs gSaA
uktkl (Najas), fljsVksfQye (Ceratophyllum),
tksLVsjk (Zostera) vkfn ikS/ks fueXu (Submerged) gksrs
gSa rFkk buesa v/kksty ijkx.k ik;k tkrk gSA

(ii) vf/kty ijkx.k (Epihydrophily) – tc iq"i ty dh
lrg ij ijkfxr gksrs gSa rks mls vf/kty ijkx.k dgrs
gSaA mnkgj.k osfylusfj;k (Vallisneria), iksVseksftVksu
(Potamogeton), fefj;k sfQye (Myriophyllum)
bR;kfn tyh; ikS/ks gksrs gSa ijUrq buesa ok;q ijkx.k ik;k
tkrk gSA blh çdkj fufEQ;k (Nymphaea) esa dhV
ijkx.k ik;k tkrk gSA

3- dhV ijkx.k (Entomophily) – e/kqfD[k;k¡ (Bees),
efD[k;k¡ (Flies),  iraxk (Moth), frryh (Butter fly), oSLi
(Wasp), chVy (Beetle) bR;kfn dhV ijkx.k esa lgk;rk
djrs gSaA ,slk vuqeku gS fd yxHkx 80% dhV ijkx.k
eèkqefD[k;ksa }kjk gksrk gSA dhV ijkfxr ikS/kksa ds iq"i çk;%
jaxhu] pednkj] edjan ;qä ,oa xa/k;qä gksrs gSaA

4- i{kh ijkx.k (Ornithophily) – vusd m".k dfVcaèkh;
(Tropical) ikS/ks if{k;ksa }kjk ijkfxr gksrs gSaA buesa iq"i
ufydkdkj ¼mnkgj.k fudkfVvkuk½] I;kysuqek ¼mnkgj.k
dSyhLVseksu½ vFkok dqaHkkdkj ¼mnkgj.k ,jhdslh dqy ds ikS/ks½
gksrs gSaA ;s iq"i pednkj] vkd"kZd rFkk edjan;qä gksrs gSaA
edjan ls vkdf"kZr gksdj vk, if{k;ksa dh pksap ,oa 'kjhj ls
ijkxd.k fpid tkrs gSa rFkk buds lkFk gh nwljs ikS/kksa rd
igqap tkrs gSaA

5- pexknM+ ijkx.k (Cheiropteriphily) – dqN ikSèkksa esa
iq"i jkr esa Hkh f[kyrs gSa rFkk vf/kd ek=k esa edjan L=kfor
djrs gSaA pexknM+ fu'kkpj (Nocturnal) gksus ds dkj.k bu
ikSèkksa ds ijkx.k esa lgk;d gksrk gSA mnkgj.k dnEc

(Anthocephalus), dpukj (Bauhinia), ckye[khjk
(Kigelia), xkjs[k beyh (Adansonia) bR;kfnA

blds vfrfjä liZo`{k (Arisaema) vkSj vkWfdZM
(Orchid) esa ?kksa?ks }kjk rFkk xqyeksgj vkSj lsey esa fxygjh
}kjk ijkx.k gksrk gSA

vlaxrrk (Incompatibility)
iw.kZr;k dk;Z{ke (Functional) ,oa tuu{ke (Fertile)

eknk ;qXedksa ,oa uj ;qXedksa ds e/; fu"kspu esa foQyrk dks
vlaxrrk vFkok vfu"ksP;rk dgrs gSaA ;g nks çdkj dh gksrh
gS&

(i) vUrjktkrh; (Interspecific) – tc vfu"ksP;rk fHkUu
tkfr;ksa (Species) ds lnL;ksa ds e/; gksrh gSA

(ii) vkUrjktkrh; (Intraspecific) – tc vfu"ksP;rk ,d
gh tkfr ds lnL;ksa ds e/; gksrh gSA bls Lovfu"ksP;rk
vFkok LocU/;rk (Self incompatibility or self sterility)
dgrs gSaA

ijkx&L=hdslj ikjLifjd fØ;k (Pollen-pistil
interaction) ds ifj.kkeLo:i ikS/kksa esa vlaxrrk ikbZ tkrh gSA
blds fy, mÙkjnk;h dkjd dkf;Zdh; (Physiological) vFkok
vkdkfjdh; (Morphological) gks ldrs gSaA ;g vusd ,yhy
(Allele) ;qä thuksa (Genes) }kjk fu;af=r gksrh gSA lkekU;r%
;g ofrZdkxz ds ifjiDo gksus ds le; rFkk ijkxd.kksa dh
fHkfÙk ds fuekZ.k ds le; fodflr gksrh gSA Lovfu"ksP;rk dk
fu/kkZj.k ,oa fu;a=.k ;fn uj ;qXedksn~fHkn~ vFkkZr~ ijkx.k ds
thu ç:i (Genotype) }kjk gksrk gS rks mls ;qXedksn~fHkn~
Lovfu"ksP;rk (Gametophytic incompatibility) dgrs gS aA blds
foijhr chtk.kqn~fHkn~ Ård ¼ftlls ds ijkxd.k mRiUu gksrs
gSa½ ds thu ç:i }kjk fu/kkZj.k gksus ij mls chtk.kqn~fHkn~
Lovfu"ksP;rk (Sporphytic incompatibility) dgrs gSaA

ikS/kksa esa Lovfu"ksP;rk ds fuEu ifj.kke fn[kkbZ nsrs gSa&

1- ijkxd.kksa esa vadqj.k dk vHkkoA

2- ijkxufydk dh of̀) u gks ikukA

3- ijkxufydk dk lgh LFkku ij u igqap ikukA

4- ijkxufydk dk ofrZdk esa QV tkuk rFkk

5- dsUædksa esa lay;u dk u gks ikukA

fu"kspu (Fertilization)
uj ,oa eknk ;qXedksa ds la;kstu dks fu"kspu dgrs gSaA bl

fØ;k dk v/;;u lcls igys LVªklcxZj (Strasburger, 1884)
us eksuksVªksik esa fd;kA
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ijkxd.kksa dk vadqj.k ,oa ijkxufydk dh o`f)
(Germination of pollen grains and growth of pollen tube)
– ofrZdkxz dh lrg ij igqapus ds i'pkr~ ijkxd.kksa esa vadqj.k
çkjEHk gksrk gSA ofrZdkxz dh lrg ij mifLFkr fofHkUu lzko
ftuesa fyfiM] 'kdZjk] jsftu] cksjksu bR;kfn mifLFkr gksrs gSa
ijkxd.kksa ds vadqj.k ds fy, vPNk ek/;e çnku djrs gSaA
ofrZdkxz ij igqapus ds i'pkr~ ijkxd.k ds vadqj.k esa yxus
okys le; dks vadqj.k dky (Germination period) dgrs gSaA
vadqj.k ds nkSjku tuufNæ ls tuu ufydk fudydj ofrZdkxz
esa ços'k djrh gSA çk;% ,d ijkxd.k ls ,d gh ijkxufydk
fudyrh gS] ,sls ijkxd.kksa dks ,d ufydh; (Monosiphonous)
dgrs gSaA ,d ls vf/kd ijkxufydk,a mRiUu djus okys
ijkxd.k cgqufydh; (Polysiphonous) dgykrs gSa ¼mnkgj.k
dqdjfcVslh o ekYoslh dqy ds lnL;½A buesa ls ,d gh
ijkxufydk fØ;k'khy jgrh gSA ijkxufydk dh yEckbZ ofrZdk
dh yEckbZ ij fuHkZj djrh gSA ftruh yEch ofrZdk gksxh
mruh gh yEch ijkxufydk gksxh eDdk (Zea mays) esa bldh
yEckbZ 450 feeh rd gksrh gS ¼fp= 17-2½A

ijkxufydk dk ekxZ
ijkxufydk dh òf) eq[;r% ofrZdk dh vkUrfjd cukoV

ls çHkkfor gksrh gSA fyfy;e (Lilium) ,oa jkbcht (Ribes)
esa ofrZdk [kks[kyh gksrh gSA bldh xqfgdk 'ys"ed inkFkZ ls
Hkjh jgrh gS rks ijkxufydk dh of̀) dks çsfjr djrk gSA
vfèkdrj ikS/kksa esa ofrZdk can (Closed) vFkok Bksl gksrh gSA
bu ikS/kksa esa ofrZdk ds dsUæh; Hkkx esa mifLFkr Ård iSfDVust
(Pectinase) uked ,Utkbe dh fØ;k ls u"V gks tkrs gSaA vr%
ofrZdk ds vUnj ,d ekxZ cu tkrk gSA dqN ikS/kksa tSls
vksbuksFksjk] fiVqfu;k vkfn esa ijkxufydk ofrZdk ds dsUæh;
Hkkx dh dksf'kdkvksa ds e/; mifLFkr vUrjdksf'kdh; vodk'kksa

(Intercellular spaces) ls xqtjrh gqbZ of̀) djrh gS ¼fp=
17-3 v] c] l½A

ijkxufydk dh of̀) lnSo v.Mk'k; dh vksj gksrh gSA
ofrZdk v.Mk'k; rFkk chtk.M es a mifLFkr ;kaf=d
(Mechanical), jlkluqorhZ (Chemotropic) dkjd ijkxufydk
dh of̀) dh fn'kk dks fu/kkZfjr djrs gSaA ;g lnSo of̀) djrh
gqbZ v.Mk'k; esa mifLFkr chtk.M dh vksj vxzlj gksrh gSA

ijkxufydk dk chtk.M esa ços'k (Entry of pollen
tube in the ovule) – chtk.M esa ijkxufydk dk ços'k rhu
çdkj ls gks ldrk gS&

1- chtk.M}kjh ços'k (Porogamy) – ,d chtk.M esa
ijkxufydk dk ços'k chtk.M }kj (Micropyle) ls gksrk gSA
mnkgj.k vf/kdka'k ikS/kksa esa ¼fp= 17-3 v½A

2- fuHkkxh ços'k (Chalazogamy) – chtk.M es a
ijkxufydk dk ços'k fuHkkxh Nksj (Chalazal end) ls gksrk gSA
mnkgj.k dStqjkbuk] fcVqyk] tqxySUl bR;kfn ¼fp= 17-3 c½A

2- v/;koj.kh ços'k (Mesogamy) – blesa ijkx ufydk
v/;koj.kksa (Integuments) dks cs/krh gqbZ chtk.M esa ços'k
djrh gSA mnkgj.k dqdjfcVk] iksiqyl] ,Yphesyk bR;kfn
¼fp= 17-3 l½A

ijkxufydk dk Hkwz.kdks"k esa ços'k (Entry of pollen
tube in the embryo sac) – Hkwz.kdks"k esa ijkxufydk lnSo
chtk.M}kj okys Nksj ls fuEu ekxZ }kjk ços'k djrh gS&

(i) v.Mdksf'kdk rFkk ,d lgk;d dksf'kdk ds chp ls

(ii) Hkwz.kdks"k dh fHkfÙk rFkk ,d lgk;d dksf'kdk ds chp ls
vFkok

(iii) ,d lgk;d dksf'kdk dks Hksnrs gq,A

fp= 17-2 % ,d ifjiDo Hkwz.kdks"k dh lajpuk

fp= 17-3 % ijkxuyh dk chtk.M esa ços'k
¼v½ v.M}kjh ços'k ¼c½ fuHkkxh ços'k

¼l½ v/;koj.kh ços'k
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ijkxufydk dk Hk w z.kdks"k esa ços'k fuEufyf[kr
pj.kksa esa gksrk gS&

(i) nks esa ls ,d lgk;d dksf'kdk] ijkxufydk ds Hkzw.kdks"k
esa ços'k ls iwoZ gh vigzkflr gks tkrh gSA

(ii) ijkxufydk nksuksa lgk;d dksf'kdkvksa ds chp dqN nwjh
r; djus ds ckn vigzkflr lgk;d dksf'kdk ds rUrq:ih
leqP; (Filiform apparatus) }kjk mlesa ços'k djrh gSA

(iii) lgk;d dksf'kdk ds dksf'kdkæO; esa igqapus ds i'pkr~
ijkxufydk ds 'kh"kZ Hkkx ¼mnkgj.k fiVqfuvk½ esa vFkok
'kh"kZ ls uhps ¼mnkgj.k dikl½ ,d fNæ fodflr gksrk
gSA bl fNæ esa ls nksuksa uj ;qXed rFkk dksf'kdkæO; dk
dqN Hkkx Hkh vigzkflr lgk;d dksf'kdk esa foeqä gks
tkrs gSaA

(iv) nks esa ls ,d uj ;qXed v.M dksf'kdk rd lgtrk ls
igqap tkrk gS rFkk nwljk uj ;qXed vehch; vFkok
fuf"Ø; xfr }kjk f}rh;d dsUæd rd igqap tkrk gSA

f}fu"kspu rFkk f=d lay;u (Double fertilization
and triple fusion) – v.Mdksf'kdk rFkk ,d uj ;qXed ds
lay;u (Fusion) dks ;qXed lay;u (Gametic fusion or
syngamy) vFkok lR; fu"kspu (True fertilization) dgrs gSaA
blds QyLo:i f}xqf.kr ;qXeut (Diploid zygote) c u r k
gSA nwljk uj ;qXed f}rh;d dsUæd ¼tks /kqzoh; dsUædksa ds
la;kstu ls curk gS½ ls la;ksftr gksdj f=xqf.kr çkFkfed
Hkwz.kiks"k dsUæd (Primary endosperm nucleus) cukrk gSA
bl çfØ;k dks f=d lay;u (Tripe fusion) dgrs gSaA

vkor̀chft;ksa esa fu"kspu dh çfØ;k nks ckj gksrh gSA ,d
uj ;qXed v.M dksf'kdk ls rFkk nwljk /kzqoh; dsUæd ls
la;ksftr gksrk gSA vr% bls f}fu"kspu (Double fertilization)
dgrs gSaA f}fu"kspu dk v/;;u lcls igys ukokf'pu
(Nawaschin, 1898) us fÝfVysfj;k ,oa fyfy;e uked ikSèkksa
esa fd;kA

fofHkUu ikS/kksa esa ijkx.k o fu"kspu ds chp 2&25 ?k.Vs dk
varjky gksrk gSA vkerkSj ij f=d lay;u v.Mdksf'kdk o uj
;qXed ds la;kstu ls igys gksrk gSA

f}fu"k spu dk egÙo (Significance of double
fertilization) – ,d uj ;qXed ,oa v.M dksf'kdk ds la;kstu
ls ;qXeut curk gSA tks foHkktu }kjk Hkwz.k dk fuekZ.k djrk
gSA nwljk uj ;qXed f}rh;d dsUæd ls la;ksftr gksdj çkFkfed
Hkwz.kiks"k dsUæd (primary endosperm nucleus) cukrk gSA
ftlls Hkwz.kiks"k dk ifjo/kZu gksrk gSA fodflr gks jgs Hkwz.k ds
fy, iks"k.k dk çkjfEHkd lzksr Hkwz.kiks"k gh gksrk gSA vr% ;g

,d furkar vko';d lajpuk gSA Hkwz.kiks"k esa Hkwz.k ds fy,
vko';d iks"kd rÙo miyC/k gksrs gSaA vusd ikni Hkwz.k oSKkfudksa
dk ekuuk gS fd Hkwz.kiks"k esa uj ,oa eknk nksuksa ds xq.klw= ik,
tkus ds dkj.k ;g ladj vkst (Hybrid vigour) çnf'kZr djrk
gSA chtksa dh thou {kerk ds fy, ;qXed lay;u ,oa f=d
la;kstu nksuksa gh vko';d gSA blls thoæO; dk iqufoZU;kl
,oa uohuhdj.k gksrk gSA vr% ;s nksuksa gh çfØ;k,a egÙoiw.kZ
gSaA

Hkwz.kiks"k (Endosperm)
f=d lay;u ds }kjk f=xqf.kr çkFkfed Hkwz.kiks"k dsUæd

Primary endosperm nucleus) curk gS tks fodkl djds
Hkwz.kiks"k cukrk gSA vkor̀chth;ksa esa Hkwz.kiks"k f=xqf.kr gksrk gSA
blds foijhr vukor̀chth;ksa esa Hkwz.kiks"k fu"kspu ls iwoZ curk
gS rFkk vxqf.kr gksrk gSA Hkwz.kiks"k] Hkwz.k ds fodkl ds fy,
vko';d iks"k.k çnku djrk gSA fodkl dh çfØ;k ds vkèkkj
ij Hkwz.kiks"k rhu çdkj ds gksrs gSa&

1- dsUædh;

2- dksf'kdh; rFkk  3- ek/;e ;k ghyksfc;y

1- dsUædh; Hkwz.kik s"k (Nuclear endosperm) – bl
çdkj ds Hkwz.kiks"k ifjo/kZu esa çkFkfed Hkwz.kiks"k dsUæd esa
vkjEHk esa lrr~ Lora= foHkktu gksrs gSaA bl voLFkk esa dksbZ
fHkfÙk fuekZ.k ugha gksrkA bl çdkj cus dsUæd ifjf/k ij
foU;kflr gks tkrs gSa rFkk e/; esa ,d cM+h fjädk cu tkrh
gSA lkekU;r% dqN dsUæd foHkktuksa ds i'pkr~ çR;sd dsUæd
ds pkjksa vksj fHkfÙk fuekZ.k gks tkrk gSA mnkgj.k vkWDlhLiksjk
(Oxyspora), ØksVsysfj;k (Crotalaria) bR;kfnA ukfj;y dk
ikuh (Coconut milk) Hkh dsUædh; Hkwz.kiks"k dk mnkgj.k gSA
blesa Hkwz.kiks"k esa ,d æO; Hkjk gksrk gS ftlesa cgqr ls dsUæd
rSjrs jgrs gS ¼fp= 17-4 v½A

2- dksf'kdh; Hkwz.kiks"k (Cellular endosperm) – bl
çdkj ds Hkwz.kiks"k ifjo/kZu esa çkFkfed Hkwz.kiks"k dsUæd esa çFke
rFkk mlds ckn gksus okys lHkh foHkktuksa ds lkFk&lkFk fHkfÙk
fuekZ.k Hkh gksrk gSA lkekU;r% bl çdkj ds Hkwz.kiks"k esa pw"kdkax
fodflr gks tkrs gSaA mnkgj.k dqdjfcVslh dqy ds ikS/ks]
eSXuksfy;k bR;kfnA ¼fp= 17-4 c½

3- ghyksfc;y Hkwz.kdks"k (Helobial endosperm) – blesa
çkFkfed Hkwz.kiks"k dsUæd esa çFke foHkktu ds i'pkr~ fHkfÙk
fuekZ.k gksrk gSA ftlls ,d cM+h o ,d NksVh dksf'kdk curh
gSA fuHkkxh Nksj okyh NksVh dksf'kdk ds dsUæd esa eqä foHkktu
gksrs gSaA ijUrq dksf'kdk fHkfÙk dk fuekZ.k ugha gksrkA v.M}kj
okyh cM+h dksf'kdk esa dsUæd foHkktu o fHkfÙk fuekZ.k lkFk&lkFk
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gksrs gSaA bl çdkj ;g dsUædh; o dksf'kdh; nksuksa çdkj ds
Hkwz.kiks"k dk feyktqyk :i gksrk gS ¼fp= 17-4 l½A

Hkwz.kiks"k dk dk;Z (Function of endosperm) – Hkwz.kiks"k
dksf'kdkvksa esa dkcksZgkbMªsV] olk o çksVhu mifLFkr gksrs gSaA
;g Hkwz.k ifjo/kZu dh çkjfEHkd voLFkk esa mls iks"k.k miyCèk
djokrk gSA dqN ikniksa esa dksf'kdh; Hkwz.kiks"k esa pw"kdkax ik,
tkrs gSa tks Hkwz.kiks"k vFkok mlds ckgj mifLFkr dksf'kdkvksa ls
Hkkstu dk pw"k.k djrs gSa Hkwz.kiks"kh chtksa esa cht ds vadqj.k ds
le; Hkw z.kiks"k uoksn~fHkn~ dks Hkkstu çnku djrk gSA

cht dk fodkl (Development of Seed)
f}fu"kspu ds i'pkr~ Hkwz.kdks"k esa Hkwz.k ,oa Hkwz.kiks"k dk

ifjoèkZu gksrk gSA blds lkFk gh lEiw.kZ chtk.M ,d cht ds
:i esa fodflr gksrk gSA bl le; chtk.M esa vusd ifjorZu
gksrs gSaA chtk.M esa mifLFkr nksuksa v/;koj.k (Integuments)
ls chtkoj.k (Seed coat) cu tkrk gSA cká v/;koj.k ls
VSLVk (Testa) rFkk var% v/;koj.k ls Vsxesu (Tegmen) curk
gSA chtk.M oÙr cht dk oÙr (Stalk) cukrk gS ukfHkdk
(Hilum), chtk.M}kj (Micropyle), jkQs (Raphe) vkSj fuHkkx
(Chalaza) dksbZ fo'ks"k ifjorZu çnf'kZr ugha djrs gSaA buds
Årdksa esa ifjiDork vk tkrh gSA chtk.Mdk; dk eq[; Hkkx
Hkzw.kh; fodkl esa dke vk tkrk gSA dqN ikS/kksa esa ¼dkyhfepZ½
cpk gqvk Hkkx ,d iryh f>Yyh (Papery membrane) ds
:i esa fn[kkbZ nsrk gS] ftls ifjHkwz.kiks"k (Perisperm) dgrs gSaA
dqN ikS/kksa esa chtk.M ds pkjksa vksj ,d vkoj.k feyrk gS ftls
,fjy (Aril) dgrs gSaA yhph esa [kkus ;ksX; Hkkx ekaly ,fjy

gksrk gSA ;wQksfcZ,lh dqy ds ikniksa esa chtk.M}kj okys Nksj ij
lQsn jax dh lajpuk ikbZ tkrh gSA ftls djsUdy (Caruncle)
dgrs gSa ¼mnkgj.k vj.M½ vf/kdka'k ,dchti=h ikniksa esa
chtk.M}kj okys Nksj ij Iyxuqek lajpuk ikbZ tkrh gSA ftls
vksijdqye (Operculum) dgrs gSaA

chtk.M ls cht cuus dh vof/k esa gksus okys çeq[k ifjorZu

Ø-la- chtk.M ds Hkkx cht ds Hkkx
1- chtk.M oÙr o`Ur
2- ukfHkdk ukfHkdk
3- chtk.Mdk; vigzkflr gks tkrk gSA

dHkh&dHkh ifjHkwz.kiks"k cukrk gSA
4- v/;koj.k chtkoj.k
5- Hkwz.kiks"k

& lgk;d ,oa
çfreq[k dksf'dk,a vigzkflr gks tkrh gSA

& v.M dksf'kdk Hkwz.k
& f}rh;d dsUæd Hkwz.kiks"k

Qy dk fodkl (Development of Fruit)
fu"kspu ds i'pkr~ v.Mk'k; Qy ds :i esa fodflr gksrk

gSA chtk.M ,oa v.Mk'k; fHkfÙk esa la'ysf"kr of̀) gkeksZu ds
çHkko ls v.Mk'k; Årdksa esa rsth ls dksf'kdk foHkktu gksrs gSa
rFkk v.Mk'k; fHkfÙk] Qy fHkfÙk esa ifjofrZr gks tkrh gSA
dHkh&dHkh fcuk fu"kspu ds gh v.Mk'k; Qy esa ifjofrZr gks
tkrk gS bls vfu"ksdQyu (Parthenocarpy) dgrs gSa ¼mnkgj.k
dsyk] larjk] vuUukl] iihrk] uk'kikrh vkfn½A bl çdkj ds
Qyksa esa cht vuqifLFkr jgrs gSaA dbZ ckj ofrZdkxz ij gkeksZu
¼vkWfDlu ,oa ftczsfyu½ fNM+dus ls Hkh vfu"ksdQyu gks tkrk
gS bls çsfjr vfu"ksdQyu (Induced parthenocarpy) dgrs gSaA

egRoiw.kZ fcUnq
1- çkphu dky esa ikniksa dk oxhZdj.k mudh mi;ksfxrk ds

vk/kkj ij fd;k tkrk FkkA

2- ouLifr foKku dh og 'kk[kk ftlds vUrxZr ikniksa ds
oxhZdj.k dk v/;;u fd;k tkrk gS ofxZdh dgykrh gSA

3- csUFke ,oa gqdj dh oxhZdj.k i)fr Mh d.Mksyh dh
oxhZdj.k i)fr ij vk/kkfjr gSA

4- ;g ,d çkÑfrd oxhZdj.k i)fr gS vFkkZr~ ikniksa dk
oxhZdj.k muds çkÑfrd yk{kf.kd y{k.kksa ij vk/kkfjr gSA

5- blesa f}chti=h ikniksa dk çFke lewg iksyhisVsyh rFkk
çFke x.k jSusYl gS rFkk x.k dk dqy jSuudqyslh gSA

6- bl oxhZdj.k esa ftEuksLieZ dks f}chti=h ikniksa ds
lkFk j[kk x;k gSA

fp= 17-4 % fofHkUu çdkj ds Hkwz.kiks"k
¼v½ dsUædh; ¼c½ dksf'kdh; ¼l½ gsyksfc;y
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7- bl oxhZdj.k i)fr esa ,dchti=h ikniksa dk vfUre
x.k iks,Yl rFkk bl x.k dk dqy iks,lh ¼xzSfeuh½ gSA

8- ;g oxhZdj.k i)fr ikniksa ds okLrfod y{k.kksa ij
vkèkkfjr gS vr% bl vk/kkj ij ikniksa dh igpku djuk
vklku gSA

9- ;g oxhZdj.k i)fr dqyksa ds tkfroÙ̀kh; lEcU/kksa ij
vkèkkfjr ugha gSA

10- iq"i ikni dk ,d tuu Hkkx gS tks fd eq[;r;k
ckányiqat] nyiqat] iqeax o tk;kax ls feydj cuk
gksrk gSA

11- iqeax iq"i dk uj tuukax tcfd tk;kax eknk tuukax
gSA

12- ijkxd.kksa ds ijkxdks"k ls ofrZdkxz rd igqapus dh
çfØ;k ijkx.k dgykrh gSaA

13- Loijkx.k ,oa ijijkx.k ds fy;s iq"iksa esa fo'ks"k çdkj ds
fofHkUu vuqdwyu ik;s tkrs gSaA

14- ijijkx.k eq[;r% ok;q] ty] dhV] i{kh ,oa pexknM+ksa
}kjk gksrk gSA

15- dk;Z{ke ,oa tuu{ke gksrs gq, Hkh eknk ,oa uj ;qXed esa
fu"kspu u gksuk vlaxrrk dgykrk gSA

16- v.Mk'k; esa chtk.M gksrs gSaA chtk.M esa Hkwz.kdks"k fodflr
gksrk gSA Hkwz.kdks"k esa v.M leqPp; rhu çfreq[kh dksf'kdk,a
rFkk ,d f}rh;d dsUæd gksrk gSA

17- ,d uj ;qXed v.M leqPp; esa mifLFkr v.M dksf'kdk
ls rFkk nwljk f}rh; dsUæd ls layf;r gksrk gSA bls
f}fu"kspu dgrs gSaA

18- f}rh;d dsUæd nks /kzqoh; dsUædksa ls feydj cuk gksrk
gS bldk uj ;qXed ls lay;u dks f=d lay;u dgykrk
gSA

19- fu"kspu ds i'pkr~ ;qXeut ls Hkwz.k rFkk çkFkfed Hkwz.kiks"k
dsUæd ls f=xqf.kr Hkwz.kiks"k dk fuekZ.k gksrk gSA

20- fu"kspu ds i'pkr~ lEiw.kZ chtk.M cht esa rFkk v.Mk'k;
Qy esa ifjofrZr gksrk gSA

vH;klkFkZ ç'u

oLrqfu"B ç'u

1- csUFke ,oa gqdj oxhZdj.k i)fr esa iF̀kd ny;qä iq"i
okys ikniksa dks fuEufyf[kr esa ls fdl lewg esa j[kk&

¼v½ iksyhisVyh

¼c½ xseksisVyh

¼l½ iksyh o xseksisVyh nksuksa esa

¼n½ nksuksa esa ls fdlh esa ugha

2- csUFke ,oa gqdj oxhZdj.k i)fr esa ,dchti=h ikniksa ds
lewg dk vfUre dqy gS&

¼v½ lksysuslh ¼c½ jSuudqyslh

¼l½ xzSfeuh ¼iks,lh½ ¼n½ ekyoslh

3- çkFkfed Hkwz.kiks"k dsUæd gksrk gS&

¼v½ n ¼c½ 2n

¼l½ 3n ¼n½ 4n

4- f=lay;u ds ifj.kkeLo:i fodflr gksrk gS&

¼v½ Hkwz.k ¼c½ Hkwz.kiks"k

¼l½ Hkwz.kdks"k ¼n½ cht

5- chtkoj.k dk fodkl gksrk gS&

¼v½ v/;koj.k ls ¼c½ chtk.Mdk; ls

¼l½ chtk.MoÙr ls ¼n½ ukfHkdk ls

vfry?kqÙkjkRed iz'u

1- csUFke ,oa gqdj dh oxhZdj.k i)fr fdl oxhZdj.k
i)fr ij vk/kkfjr gS\

2- fo"keofrZdkRo D;k gS\

3- vlaxrrk fdrus çdkj dh gS\

4- ijkxufydk dk chtk.M esa ços'k dgka ls gksrk gS\

5- vkWfdZM esa ijkx.k fdl çdkj gksrk gS\

y?kqÙkjkRed iz'u

1- çkphu dky esa ikniksa ds oxhZdj.k dk vk/kkj D;k Fkk\

2- csUFke ,oa gqdj oxhZdj.k i)fr esa ,dchti=h ikniksa
dh D;k fLFkfr gS\

3- iq"i ds çeq[k Hkkxksa ds uke ,oa muds dk;Z fyf[k,A

4- Loijkx.k gsrq iq"iksa esa ik;s tkus okys nks vuqdwyu fyf[k,A

5- f}fu"kspu D;k gS\

6- f=d lay;u ls vki D;k le>rs gSa\

7- Hkwz.kiks"k dk egRo crkb;sA

8- ijkxufydk dh òf) dks dkSuls dkjd çHkkfor djrs gSa\
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9- ijkx.k D;k gS\

10- vlaxrrk D;k gS\

fucU/kkRed iz'u

1- csUFke ,oa gqdj dh ikni oxhZdj.k i)fr dk laf{kIr esa
o.kZu dhft;sA

2- iq"i D;k gS\ iq"i dh lajpuk ,oa blds fofHkUu Hkkxksa ds
dk;ksZa dh foLrr̀ O;k[;k dhft;sA

3- ijkx.k fdrus çdkj dk gksrk gS\ ijkx.k gsrq iq"iksa esa
ik;s tkus okys fofHkUu çdkj ds vuqdwyuksa dk la{ksi esa
o.kZu dhft;sA

4- Hkwz.kiks"k D;k gS\ Hkwz.kiks"k ifjo/kZu dks lfp= le>kb;sA
bldk dk;Z crkb;sA

5- fu"kspu D;k gS\ fu"kspu ds i'pkr~ Hkwz.kdks"k esa gksus okys
ifjorZuksa dk o.kZu dhft;sA

mÙkjekyk% 1 ¼v½ 2 ¼l½ 3 ¼l½ 4 ¼c½ 5 ¼v½
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v/;k; & 18

eq[; ikni dqyksa dk okuLifrd o.kZu
(Taxonomic Description of Main Plant Families)

dqy & ekyoslh
(Family – Malvaceae )

oxhZÑr fLFkfr (Systematic Position)
çHkkx (Division) – QSusjksxsfe;k (Phanerogamia)
miçHkkx (Subdivision) – ,sfUt;ksLiehZ (Angiosperae)
oxZ (Class) – MkbdksVkbyhMuh (Dicotyledonae)
mioxZ (Subclass) – iksyhisVsyh (Polypetalae)
Js.kh (Series) – FkSyseh¶yksjh (Thalamiflorae)
x.k (Order) – ekyosYl (Malvales)
dqy (Family) – ekyoslh (Malvaceae)

LoHkko (Habit) – ,do"khZ; 'kkd & lkbMk (Sida),
ekYok (Malva) o ,sC;wfVyksu (Abutelon) ;k {kwi (Shrub)
tSls xqM+gy (Hibiscus) rFkk dHkh o{̀k LoHkkoA

tM+ (Root) – çk;% ewlyk tM+A

ruk (Stem) – Bksl] csyukdkj] jksfey] igys 'kkdh;
ckn esa dk"Bh;] 'kkf[krA

iÙkh (Leaf) – ,dkUrj] loÙr] ljy o vuqi.khZA

iq"iØe (Inflorescence) – ,dy d{kLFk (Solitary
axillary)A

iq"i (Flower) – lòUr] lgi=h] iw.kZ] fu;fer] tk;kaxèkj
(Hypogynous) ,oa iapr;h (Pentamerous)A

vuqckány (Epicalyx) – 3-7, gjs] Lora=A
ckányiqat (Calyx) – ckány 5] la;qänyh] dksjLi'khZA

nyiqat (Corolla) – ny 5] Lora=] O;kofrZr] 'ys"eh]
jaxhu] vkd"kZdA

iqe ax (Androecium) – iqadslj vla[;] ,dla?kh
(Monoadelphous), ,d dks"Bh;] ijkxdks"k oD̀dkdkj] iqrUrq
i"̀B yXuA iqadslj nyyXu] iqadslj ds iqrarq feydj iaqdsljh
uky cukrs gSaA

tk;kax (Gynoecium) – iap v.Mih ;k ;qäk.Mih]
ofrZdkxz Lora= vr% tk;kax viw.kZ ;qäk.Mih (Incomplete
syncarpous) gksrk gSA v.Mk'k; esa dks"Bksa dh la[;k v.Miksa
ds cjkcj gksrh gSA vr% v.Mk'k; iapdks"Bh; ;k cgqdks"Bh;
gksrk gSA ofrZdk ,oa v.Mk'k; iqadsljh uky esa can jgrs gSaA
chtk.MU;kl LrEHkh; ;k v{kh;A

Qy (Fruit) – dks"B fonkjd dSIlwy ¼dikl½ ;k fHknwj
¼ekYok o lkbMk½ ;k xqnsnkj ljlA

iq"i lw= (Floral Formula) –
fgfcLdl jkstk lkbusfUll

vkfFkZd egRo (Economic Importance)
1- Hkkstu ds :i esa (As food) –

fHk.Mh (Okra) – ,cyeksLdl ,LdqysUVl

2- rsy (Oil) (i) dikl chtksa ls] (ii) fgfcLdl ekLVsVl  ds
chtksa ls eLd rsy çkIr gksrk gSA

3- js'k s (Fibres) – (i) lrgh js'ks & chtksa dh lrg ls çkIr
gksrs gSaA fgfcLdl dsukfcl ls iVlu çkIr gksrk gS tks
jLlh o cksjs cukus ds dke vkrk gSA cksEcsDl lhck dh
QyfHkfÙk ls dSiksd (Kapok) uked js'kk curk gSA

4- vkS"kf/k;ka (Medicine) – ekYok oflZysVk dh tM+] dkyh
[kkalh] ;wjhuk ykscsVk dh tM+ o NkyA gkbMªksQksfc;k jksx
ds mipkj esa ykHknk;d gSA blh çdkj eSysØk dSfiVsVk
dh tM+ xfB;k jksx o dej nnZ ds mipkj esa dke
vkrh gSA
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5- ltkoVh ikni (Ornamental plants) – pkbuk jkst
ds nyi=ksa ls yky cwV ikWfy'k rS;kj dh dh tkrh gSA
gkWyh gkWd dh ifÙk;ksa ls uhyk jax çkIr fd;k tkrk gSA
dkWVu jkst (Hibiscus mutabilis) lqcg lQsn o fnu esa
xqykch jax dk gks tkrk gSA blh çdkj ikjl ihiy
(Thespesia populnea), ekYok flYosLVªhl (Malva
sylvestris), isoksfu;k vkWMksjsVk (Pavonia odorata)
vkfn ltkoVh ikni gS ¼fp= 18-1 v&j½A

dqy & dqdjfcVslh
(Family – Cucurbitaceae )

oxhZÑr fLFkfr (Systematic Position)
çHkkx (Division) – QSusjksxsfe;k (Phanerogamia)
miçHkkx (Subdivision) – ,sfUt;ksLiehZ (Angiospermae)
oxZ (Class) – MkbdksVkbyhMuh (Dicotyledonae)
mioxZ (Subclass) – ikWyhisVsyh (Polypetalae)
Js.kh (Series) – dSfyfl¶yksjh (Calyciflorae)
x.k (Order) – isfl¶yksjsYl (Possiflorales)
dqy (Family) – dqdjfcVslh (Cucurbitaceae)

LoHkko (Habit) – ;s ikni ,do"khZ; 'kkd (Herb),
vkjksgh (Climber) ;k ryLi'khZ (Trailing) gksrs gSaA

tM+ (Root) – çk;% ewlyk ewyA

ruk (Stem) – 'kkdh;] 'kkf[kr] iapdks.kh;] gjk rFkk
çk;% [kks[kyk gksrk gSA

iÙkh (Leaf) – lo`Ur] LrfEHkd] 'kk[kh; (Ramal), ,dkUrj
ljy] vuvuqi.khZ] gLrkdkj ikfyr (Palmately lobed) o
tkfydkor f'kjkfoU;kl ;qä gksrh gSA

iq"iØe (Inflorescence) – ,dy d{kLFk] dHkh&dHkh
llhek{k xqPN (Cymose cluster) Hkh ik;k tkrk gSA

iq"i (Flower) – vlgi=h] lao`Ur] viw.kZ] ,dfyaxh]
f=T;krlefer] iapr;h o tk;kaxksifjd gksrk gSA dsoy
lkbtksisiksu (Schizopepon) esa mHk;fyaxh iq"i ik;k tkrk gSA

uj iq"i (Male Flower)
ckányiqat (Calyx) – ckány 5] la;qä o dksjLi'khZ

gksrs gSaA

nyiqat (Androecium) – dsoy uj iq"i esa ik;k tkrk
gSA blds LFkku ij eknk iq"i esa ca/; iaqdslj (Staminodes)
ik;s tkrs gSaA ikap iqadsljksa esa ls pkj iqadslj nks tksM+ksa (Pairs)
esa rFkk ikapok iqadslj Lora= gksrk gS vFkkZr~ ikap iqadslj
[(2)+(2)+1] Øe esa gksrs gSaA

bl dqy ds ikniksa ds iq"iksa esa fofHkUu çdkj ds laltu
ik;s tkrs gSa tSls iF̀kd iqadsljh ,oa f}vks"Bh (Polyandrous,
dithecous), QSfofy;k (Fevillea) esa rFkk iF̀kd iqadsljh ,d
vks"Bh (Polyandrous, monothecous) mnkgj.k yqQk (Luffa)
rFkk ekseksjfMdk (Momordica), dqdqfel (Cucumis) o flVªl
(Citrus) esa liqeaxh voLFkk gksrh gSA

eknk iq"i (Female Flower)
ckányiqat (Calyx) – ckány 5] la;qä o dksjLi'khZ

gksrs gSaA

nyiqat (Corolla) – ny 5] nyiqat ?k.Vkdkj] la;qä]
dksjLi'khZ ;k dksjNknhA

tk;kax (Gynoecium) – ;g uj iq"i esa ugha ik;k tkrk
gSA tk;kax f=v.Mih (Tricarpellary), ;qäk.Mih gksrk gSA
v.Mk'k; v/kksorhZ (Inerior), ,d dks"Bh; gksrk gSA chtk.MkU;kl
fHkfÙk; ysfdu chtk.Mklu ds Qqyus ls ;g LrEHkh; çrhr
gksrk gSA ofrZdk (Stigma) ,d ysfdu ofrZdkxz rhu] 'kkf[krA
blesa iqadslj ca/; gksrs gSa ¼fp= 18-2 v&y½A

Qy (Fruit) – Qy çk;% ihiks (Pepo), dHkh&dHkh csjh]
mnkgj.k QSfofy;k o bdcsfy;e (Ecballium) vkfnA

cht (Seed) – vHkwz.kiks"kh gksrk gSA

ijkx.k (Pollination) – iq"i dhV ijkfxr gksrs gSaA

çdh.kZu (Dispersal) – çdh.kZu if{k;ksa o i'kqvkas }kjk
gksrk gSA

iq"i lw= (Floral Formula) –

vkfFkZd egRo (Economic Importance)
1- Hkkstu ds :i esa (As food) – bu ikniksa ls lfCt;ka

o Qy çkIr gksrs gSa tSls f?k;k rksjbZ & yqQk flfyfUMªdk
(Luffa cylindrica), ykSdh & ysthusfj;k flljsfj;k
(Lagenaria siceraria), [khjk & dqdqfel lVkbol
(Cucumis sativus), [kjcwtk & dqdqfel esyks (Cucumis
melo), rjcwt & flVªqyl oYxsfjl (Citrullus valgaris),
djsyk & ekseksjfMdk djfU'k;k (Momordica charantia)
vkfnA

2- vkS"kf/k ds :i esa (As medicine) – bl dqy ds dbZ
ikniksa ls vkS"kf/k;ka Hkh çkIr gksrh gSa tSls bUæk;u &
flVªqyl dksyksflfUFkl (Citrullus colocynthis) ls çkIr
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fp= 18-1 % ekyoslh % fgfcLdl jkstk lkbusfUll
¼v½ iq"ih; 'kk[kk ¼c½ iq"i dk vuqnS/;Z dkV ¼l½ iq"i dk tuukax Hkkx

¼n½ iqadslj ¼;½ v.Mk'k; dk vuqçLFk dkV ¼j½ iq"i fp=
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fp= 18-2 % dqdjfcVslh % dksfDlfu;k bfUMdk
¼v½ iq"ih; 'kk[kk ¼c½ eknk iq"i dk vuqçLFk dkV ¼l½ uj iq"i dk vuqnS/;Z dkV

¼n½ v.Mk'k; dk vuqçLFk dkV ¼;½ uj iq"i dk iq"i fp= ¼j½ eknk iq"i dk iq"i fp=
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dksyksflfUFku ew= o xfB;k jksxksa ds mipkj esa rFkk
bdcsfy;e bysVsfj;e (Ecballium elaterium) ls çkIr
bysVsfj;e ls çkIr bysVsfj;e eysfj;k o gkbMªksQksfc;k
esa ykHkdkjh gSA

3- ltkoVh ikni (Ornamental plants) – bdcsfy;e]
lkbDySfUFkjk dkWDlhfu;k o lhfd;e dh dqN çtkfr;ka
ltkoVh ikniksa dh rjg ?kjksa o m|kuksa esa mxkbZ tkrh gSA

dqy & lksysuslh
(Family – Solanaceae)

oxhZÑr fLFkfr (Systematic Position)
çHkkx (Division) – QSusjksxsfe;k (Phanerogamia)
miçHkkx (Subdivision) – ,sfUt;ksLiehZ (Angiospermae)
oxZ (Class) – MkbdksVkbyhMuh (Dicotyledonae)
mioxZ (Subclass) – xseksisVsyh (Gamopetalae)
Js.kh (Series) – ckbdkjihysVh (Bicarpellatae)
x.k (Order) – iksyheksfu,sYl (Polymoniales)
dqy (Family) – lksysuslh (Solanaceae)

LoHkko (Habit) – bl dqy ds vf/kdka'k ikni ,do"khZ;
;k cgqo"khZ; 'kkd gksrs gSaA tSls lksysue ukbxze (Solanum
nigrum) o fudksfVvkuk Vscsde (Nicotiana tabacum) dqN
{kwi ¼lksysue Vksjoe½ rFkk NksVs o{̀k ¼lksysue ocsZlhQksfy;e½
vFkok vkjksgh ¼lksysue MYdsekjk½A

tM+ (Root) – ewlyk ewy gksrh gSA

ruk (Stem) – m/oZ] dk"Bh; ;k 'kkdh;] jksfey ;k
daVdh;] dqN Hkwfexr rus :ikUrfjr gksdj [kk| laxzg djrs
gSa tSls vkyw & lksysue V~;wcjksle (Solanum tuberosum)A

iÙkh (Leaf) – ljy] vuvuqi.khZ] loàr] LrfEHkd ;k
'kk[kh;] ,dkUrj ysfdu iq"ih; {ks= ds ikl vfHkeq[k (Opposite)
f'kjkfoU;kl&,df'kjh; tkfydkor] fiPNkdkj la;qä ifÙk;ka
VekVj esa ikbZ tkrh gSaA

i q "iØe (Inflorescence) – ,d'kk[k h llhek{kh
(Monochasial cyme) çdkj dk gksrk gSA

iq"i (Flower) – lgi=h] iw.kZ] f}fyaxh] tk;kax/kj] iapr;h
,oa f=T;krlefer gksrk gSA viokn Lo:i lhtsUFkl
(Schizanthes) o lkYihXyksfll (Salpiglosis) esa ,d O;kl
lefer gksrk gSA

ckányiqat (Calyx) – ckány 5] la;qä] dksjLi'khZ ,oa
fpjyXu (Persistant) gksrs gS aA cSaxu esa ckány Qy ds lkFk&lkFk
of̀) dj eksVs o cM+s gks tkrs gSa bUgsa ,sØhlsUV (Accrescent)
dgrs gSaA

nyiqat (Corolla) – nyi= 5] la;qä] dksjLi'khZ ¼lksysue½
] dksjNknh ¼/krqjk½] dhikdkj ¼fiVqfu;k½] ?k.Vkdkj ¼Qkblsfyl½A

iqeax (Androecium) – iqadslj 5] i`Fkd iqadsljh] nyyXu]
vUreqZ[kh rFkk ijkxdks"k f}vks"Bh; gksrs gSaA

tk;kax (Gynoecium) – v.Mk'k; f}v.Mih] ;qäk.Mih]
f}dks"Bh;] chtk.MU;kl v{kh; gksrk gSA tk;kax esa f=;d iV
(Oblique septum) o Qqys gq, chtk.Mklu dh mifLFkfr bl
dqy dk çeq[k y{k.k gSA

Qy (Fruit) – çk;% ljl Qy tcfd /krqjk o fiVqfu;k
esa dSIlwy Qy gksrk gSA

cht (Seed) – piVs] mioD̀dkdkj] ekaly] Hkwz.kiks"k ;qä
gksrs gSaA

ijkx.k (Pollination) – iq"i çk;% dhV ijkfxr gksrs gSa]
ysfdu vkyw esa Loijkfxr gksrs gSaA

çdh.kZu (Dispersal) – bl dqy ds ikniksa esa chtksa dk
çdh.kZu if{k;ksa ,oa i'kqvksa }kjk gksrk gSA /krqjk] ,sVªksik vkfn
dh dqN tkfr;ksa esa chtksa dk çdh.kZu ty }kjk gksrk gS ¼fp=
18-3½A

iq"i lw= (Floral Formula)

vkfFkZd egRo (Economic Importance)
1- Hkkstu ds :i esa (As food) – bl dqy ds dbZ ikni

o ikni Hkkx Hkkstu ds :i esa dke esa fy;s tkrs gSa tSls
cSaxu (Solanum melongena), VekVj (Lycopersicum
esculentum), fepZ (Capsicum annum), f'keyk fepZ
(Capsicum fruitescence), vky w (Solanum
tuberosum) vkfnA

2- vkS"kf/k ds :i esa (As medicine) – bl dqy ds ikniksa
ls dbZ çdkj dh vkS"kf/k;ka çkIr gksrh gSa tks fd vusd
ekuo jksxksa esa ykHkdkjh gS tSls v'oxa/kk (Vithania
somnifera) efLr"d VkWfudA /krqjk (Datura alba) ds
chtksa ls LVªkeksfu;e çkIr gksrk gS ftlesa Ldksiksykehu
(Scopolamine) uked ,sYdsykWbM gksrk gS tks nnZ fuokjd
o 'keudkjh gSA rEckdw (Nicotiana tobacum) esa
,sukcsflu (Anabasine) o fudksfVu (Nicotene) uked
nks çeq[k ,sYdsykWbM gksrs gSaA

3- ltkoVh ikni (Ornamental plants) – bl dy ds
dqN ikni tSls jkr dh jkuh ¼lsLVªe ukWDpqjue & Cestrum
nocturnum½] fnu dk jktk ¼lsLVªe Mkb;wjue & Cestrum
diurnum½] cVj¶ykbZ iq"i ¼f'ktSUFkl & Schizanthes½]
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fp= 18-3 % lksysuslh % lksysue ukbxze
¼v½ iq"ih; 'kk[kk ¼c½ iq"i dk vuqnS/;Z dkV ¼l½ iqeax

¼n½ tk;kax ¼;½ v.Mk'k; dk vuqçLFk dkV ¼j½ iq"i fp=
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dy vkt dy ¼czquQsfYl;k gqihuk & Brunfelsia
hopeana½ vkfn ltkoVh ikniksa ds :i esa cxhpksa esa
mxk;s tkrs gSaA

4- m|ksxksa esa (In industry) – rEckdw (Nicotiana tobacum)
dh ifÙk;ksa dk mi;ksx chM+h] flxjsV vkfn cukus esa fd;k
tkrk gSA

dqy & iks,lh
(Family – Poaceae)

oxhZÑr fLFkfr (Systematic Position)
txr (Kingdom) – ikni (Plantae)
mitxr (Subkingdom)– iq"ih (Phanerogams)
çHkkx (Division) – ,dchti=h (Monocotyledonae)
Js.kh (Series) – Xyweslh (Glumaceae)
dqy (Family) – iks,lh ;k xzsehuh (Poaceae or

Graminae)
LoHkko (Habit) – bl dqy ds ikni ,do"khZ;] f}o"khZ;

vFkok cgqo"khZ; 'kkd (Herb) gSaA
tM+ (Root) – buesa tM+sa viLFkkfud ,oa js'ksnkj gksrh gSaA

eDdk (Zea mays) ,oa eqat (Saccharum) esa voLrEHk (Stilt)
tM+sa ik;h tkrh gSA

ruk (Stem) – ruk ok;oh;] 'kkdh; ;k dBksj dk"Bh;
gksrk gSA

iÙkh (Leaf) – ifÙk;ka ,dkUrj] çR;sd iÙkh ,d Lrfjdk
(Lamina) rFkk i.kZvkPNkn esa foHksfnr gksrh gSA LrfEHkdk
yEch] ladh.kZ] jSf[kd vFkok Hkkykdkj vFkok vUroZfyr gksrh
gSA ;g çk;% i.kZvkPNkn ls tqM+h gksrh gSA i.kZvkPNkn dYi
dks pkjksa vksj ls ?ksjs jgrk gSA i.kZvkPNkn o Lrfjdk ds tksM+
ij ,d NksVk f>Yyhe; vFkok jksfey fyX;wy gksrk gSA

iq"iØe (Inflorescence) – bl dqy ds ikniksa esa dbZ
çdkj ds iq"iØe ik;s tkrs gSa tSls Likbfddk dk Likbd
(Spike of spikelets), Likbfddk dk isfudy (Panicle of
spikelets), eDdk dk uj iq"iA Likbfddk dk LisfMDl (Spadix
of spikelets), bl iq"iØe ds pkjksa vksj jaxhu lgi=ksa dk
vkoj.k gksrk gSA

iq"i (Flower) – iq"i çk;% NksVs] vukd"kZd mHk;fyaxh
¼eDdk esa ,dfyaxh½ lgi=h ,dO;kl lefer] f=Hkkxh rFkk
tk;kax/kj gksrs gSaA moZjk lgi=] moZjk rq"k (Fertile glume or
lamina) dgykrs gSaA jksfey iq"iòUr jfgr lgif=dk,a mifLFkr
gksrh gSa bUgsa isfy;k (Palea) dgrs gSaA

ifjnyiqat (Perianth) – ifjny (Tepals) 2, Lora=]
f>Yyhuqek tks fd vxz&ik'oZ esa mifLFkr gksrs gSa ftUgsa yksfMD;wYl
(Lodicules) dgrs gSaA

iqeax (Androecium) – iqadslj 3] ,d pØ esa O;ofLFkrA
f}ikfyr o vUreqZ[kh gksrs gSaA csEcqlk (Bambusa) o vkWjkbtk
(Oryza) esa 6 iaqdslj nks pØksa esa O;ofLFkr gksrs gSa] ¼3$3½A

tk;kax (Gynoecium) – v.Mk'k; f=v.Mih] ;qäk.Mih]
v.Mk'k; mèoZorhZ] ,d dks"Bh;] chtk.MU;kl&fHkfÙk;] ofrZdk
2] ijUrq csEcqlk esa 3 ofrZdk ikbZ tkrh gS ysfdu eDdk esa nks
ofrZdk,a la;qä gksdj ,d ofrZdk cukrh gSA ofrZdkxz çk;%
fiPNdh; gksrk gSA

Qy (Fruit) – iks,lh dqy esa ,dcht/kkjh Qy dSfj;ksfIll
gksrs gSaA bl Qy dh QyfHkfÙk] chtkoj.k (Seed coat) ds
lkFk tqM+h jgrh gSA ;g bl dqy dk çeq[k y{k.k gSA ysfdu
csEcqlk esa Qy uV (Nut) ;k csjh gksrk gSA

cht (Seed) – cht Hkwz.kiks"k ;qä gksrk gSA

ijkx.k (Pollination) – bl dqy ds ikni Loijkfxr
vFkok ok;q ijkfxr gksrs gSaA

çdh.kZu (Dispersal) – bl dqy ds vf/kdka'k ikniksa ds
cht NksVs gksrs gSa budk çdh.kZu ok;q }kjk gksrk gSA ysfdu
ftu tkfr;ksa esa rq"k 'kwye; gksrs gSa] mudk çdh.kZu tUrqvksa
}kjk Hkh gksrk gSA

iq"i lw= (Floral Formula)

vkfFkZd egRo (Economic Importance)
1- vukt ds :i esa (In form of cereals) – bl dqy ds

vusd ikniksa ls turk dks vukt çkIr gksrk gS tSls xsgw¡
& fVªfVde ,sLVkboe (Triticum aestivum), /kku &
vksjkbtk lsVkbok (Oryza sativa), eDdk & (Zea
mays), tkS & gkWfMZ;e oYxsj (Hordeum vulgare), Tokj
& lksjxe oYxsj (Sorghum vulgare), cktjk &
isfulhVe VkbQkWbMht (Pennisetum typhoides) vkfnA

2- pkjs ds :i esa (In form of fodder) – bl dqy ds
vusd ikniksa dk mi;ksx i'kqvksa ds pkjs ds fy;s fd;k
tkrk gS tSls lkbuksMkWu MsDVkbykWu (Cynodon
dactylon), iksvk ,suqvk (Poa annua), MsDVkbfyl
XyksesjsVk (Dactylis glomerata) vkfn ?kklsa ikyrw
tkuojksa ds fy;s çeq[k pkjk gSA

3- ltkoVh ikni (Ornamental plants) – fyfy &
fyfy;e cfYcQsje (Lilium bulbiferum), Mª sfluk
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fp= 18-4 % iks,lh % fVªfVde ,LVkboe
¼v½ iq"ih; 'kk[kk ¼c½ iq"iØe ¼l½ foPNsfnr iq"iØe

¼n½ iqeax ¼;½ tk;kax ¼j½ v.Mk'k; dk vuqçLFk dkV ¼o½ iq"i fp=
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(Dracaena), lrkojh (Asparagus) o V~;wfyi (Tulip)
vkfn ltkoVh ikniksa ds :i esa mxk;s tkrs gSaA

4- vkS"k/kh; ikni (Medicinal plants) – pksc phuh
(Smilax zeylanica) chtksa dk mi;ksx ew= jksxksa esa fd;k
tkrk gSA blh çdkj lqn'kZu & Økbue ,sfl,fVde
(Crinum asiaticum) dh ifÙk;ksa dk jl dku nnZ o
xfB;k jksxksa esa jkgr igqapkrk gSA yglqu & ân; jksx]
xfB;k o e/kqesg jksxksa esa ykHkdkjh gSA dyhgkjh &
Xyksfjvkslk lqijck (Gloriosa superba) dq"B jksx]
coklhj ,oa lkai o fcPNw ds dkVus ij mi;ksxh fl)
gksrk gSA

4- rsy (Oil) – bl dqy ds dqN ikniksa ls ok"i'khy rsy
çkIr gksrk gS ftudk mi;ksx b= lkexzh] ePNj çfrd"kZd
Øhe ds :i esa fd;k tkrk gS tSls yseu ?kkl &
flEcksiksxkWu flVªsVl dh ifÙk;ksa ls rsy çkIr gksrk gSA

egRoiw.kZ fcUnq
1- dqy ekyoslh oxZ MkbdksVkbyhMuh rFkk mioxZ ikWyhisVyh

ds vUrxZr vkrk gSA

2- bl dqy dk iq"iØe ,dy d{kLFk gksrk gSA

3- ekyoslh dqy dk iq"i loÙr] lgi=h] iw.kZ] fu;fer]
tk;kax/kj ,oa iapr;h gksrk gSA

4- bl dqy ds iq"i esa iqeax vla[; rFkk ,dla?kh gksrs gSaA

5- bl dqy dk Qy dks"B fonkjd dSIlwy ;k fHknwj ;k
xqnsnkj ljl gksrk gSA

6- bl dqy ds ikni Hkkstu] js'ks] vkS"kf/k;ka rFkk ltkoVh
ikniksa ds :i esa dke esa fy;s tkrs gSaA

7- dqy dqdjfcVslh ds ikni ,do"khZ; 'kkd ;k vkjksgh ;k
ryLi'khZ gksrs gSaA

8- dqdjfcVslh ds ikniksa dk iq"iØe ,dy d{kLFk ;k
dHkh&dHkh llhek{k xqPN gksrk gSA

9- bl dqy dk iq"i vlgi=h] loÙr] viw.kZ ,oa ,dfyaxh
gksrk gS vFkkZr~ vf/kdka'k ikniksa esa uj o eknk iq"i
vyx&vyx gksrs gSaA

10- bl dqy dk Qy çk;% ihiksa çdkj dk gksrk gSA

11- lksysuslh dqy ds ikniksa dks mioxZ xseksisVsyh rFkk Js.kh
ckbdkjihysVh ds vUrxZr j[kk x;k gSA

12- lksysuslh ikniksa dk iq"iØe ,dy'kk[kh llhek{k çdkj
dk gksrk gSA

13- bl dqy dk iq"i lgi=h] iw.kZ] f}fyaxh] tk;kax/kj]
iapr;h ,oa f=T;krlefer gksrk gSA

14- tk;kax esa f=;d iV (Oblique septa) ,oa Qqyk gqvk
chtk.Mlu dqy lksysjslh dk çeq[k y{k.k gSA

15- dqy lksysuslh esa Qy çk;% ljl tcfd /krqjk esa dSIlwy
Qy gksrk gSA

16- dqy iks,lh ¼xzSfeuh½ ds ikni çk;% ,do"khZ;] f}o"khZ;
vFkok cgqo"khZ; 'kkd gksrs gSaA

17- iks,lh dqy ds ikniksa esa dbZ çdkj ds iq"iØe ik;s tkrs
gSa tSls Likbfddk dk Likbd] Likbfddk dk isfudy
,oa Likbfddk dk LisfMDl vkfnA

18- iks,lh dqy ds iq"i miHk;fyaxh] lgi=h] ,d O;kl
lefer] f=Hkkxh rFkk tk;kax/kj gksrs gSaA bu iq"iksa esa
moZjk lgi=] moZjk rq"k dgykrs gSa tcfd jksfey iq"io`Ur
jfgr lgif=dk,a isfy;k dgykrh gSA

19- bl dqy ds iq"i esa ifjny iqat] 2 ifjnyksa (Tepals) ls
feydj cuk gksrk gSA ;g iq"i dk f>Yyhuqek Hkkx gS
ftUgsa yksfMD;wYl dgrs gSaA

20- iks,lh dqy esa ,dcht/kkjh Qy dSfj;ksfIll ik;k tkrk
gSA

vH;klkFkZ ç'u
oLrqfu"B ç'u
1- ,dla?kh iqeax fuEufyf[kr esa ls fdl ikni dqy dk

y{k.k gS&

¼v½ lksysuslh ¼c½ ekyoslh

¼l½ dqdjfcVslh ¼n½ iks,lh

2- ihiks çdkj dk Qy ik;k tkrk gS&

¼v½ dqdjfcVslh esa ¼c½ lksysuslh esa

¼l½ iks,lh esa ¼n½ ekyoslh esa

3- f=;diV~ ;qä Qqyk gqvk chtk.Mlu y{k.k gS&

¼v½ lksysuslh dk ¼c½ dqdjfcVslh dk

¼l½ ekyoslh dk ¼n½ iks,lh dk

4- jksfey iq"ioÙr jfgr lgif=dk,a dgykrh gSa&

¼v½ moZjk rq"k ¼c½ isfy;k

¼l½ yksfMD;wYl ¼n½ Likbfddk

vfry?kqÙkjkRed iz'u
1- ekyoslh dqy esa fdl çdkj dk iq"iØe ik;k tkrk gS\

2- ekyoslh dqy ds dksbZ nks vkS"k/kh; ikniksa ds uke fyf[k;sA

3- dqdjfcVslh esa fdl çdkj dk Qy ik;k tkrk gS\

4- dqdjfcVslh dqy dk iq"i fdl çdkj dk gksrk gS\
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5- lksysuslh dqy ds tk;kax dk eq[; y{k.k fyf[k;sA

6- lksysuslh dqy esa fdl çdkj dk iq"iØe ik;k tkrk gS\

7- ,dla?kh iqeax D;k gksrs gSa\

8- iks,lh esa fdl çdkj dk Qy ik;k tkrk gS\

9- iks,lh dqy ds nks vkfFkZd egRo ds ikniksa ds uke fy[kks
tks Hkkstu ds :i esa dke vkrs gSaA

10- yksfMD;wYl D;k gS\

y?kqÙkjkRed iz'u
1- ekyoslh dqy dk iq"i dSlk gksrk gS\ bl dqy dk iq"i

lw= fyf[k;sA

2- ekyoslh dqy ds ikniksa dk vkfFkZd egRo la{ksi esa
crkb;sA

3- dqy dqdjfcVslh dh oxhZÑr fLFkfr crkb;sA

4- dqy iks,lh esa iq"iØe ds ckjs esa crkb;sA

5- dqy iks,lh ds iq"i ds fofHkUu Hkkxksa dk ukekafdr fp=
cukb;sA

fucU/kkRed iz'u
1- ekyoslh dqy ds iq"ih; Hkkxksa dk lfp= o.kZu dhft;sA

2- lksysuslh dqy ds iqeax o tk;kax dk o.kZu dhft;sA bl
dqy ds iq"i fp= ,oa iq"i lw= fyf[k;sA

3- dqdjfcVslh dqy dk vkfFkZd egRo fyf[k;sA

4- iks,lh dqy iq"i dk lfp= o.kZu dhft;sA

5- iks,lh dqy dk vkfFkZd egRo crkb;sA

mÙkjekyk% 1 ¼c½ 2 ¼v½ 3 ¼v½ 4 ¼c½
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v/;k; & 19

vkUrfjd lajpuk & tM+] ruk] iÙkh] f}rh;d ,oa vlaxr of̀)
(Internal Structure – Root, Stem, Leaf, Secondary and Anomalous Growth )

ifjp; (Introduction)
tM+ ikni dk og Hkkx gS tks ewykadqj ls fodflr gksrk

gS rFkk çdk'k ds foijhr] iF̀oh ds xq#Rokd"kZ.k cy dh rjQ
Hkwfe ds vUnj of̀) djrk gSA tM+ i.kZ o ioZlaf/k;ksa esa foHksfnr
ugha gksrh gSA bl ij ,ddks'kh; ewy jkse ik;s tkrs gSa rFkk ewy
ds 'kh"kZ Hkkx ij ewyxksi ikbZ tkrh gS tks bls ènk ds ?k"kZ.k
ls cpkrk gSA ewyjkse ènk ls ty ,oa [kfut yo.kksa dk
vo'kks"k.k djrs gSaA ikniksa ds fofHkUu Hkkxksa dh vkUrfjd
lajpuk ds v/;;u dks ikni 'kkjhfjdh (Plant anatomy)
dgrs gSaA

tM+ dh 'kkjhfjdh (Anatomy of Root)
,dchti=h ikniksa esa viLFkkfud ewy (Adventitious

root) gksrh gS tks fd ewykadqj ds vykok ikni ds vU; fdlh
Hkh Hkkx ls mRiUu gksrh gS tcfd f}chti=h ikniksa esa ewlyk
ewy (Tap root) gksrh gS tks ewykadqj ls gh mRiUu gksrh gSA

ewy esa lcls ckgj cká ijr ;k vf/kpeZ gksrh gS tks fd
feêh ds d.kksa ls jxM+ [kkdj u"V gks tkrh gS vr% oYdqV
(Cortex) dh lcls cká ijr ewyh; Ropk (Epiblema) ;k
jkse/kj (Piliferous layer) ;k jkbtksMfeZl (Rhizodermis) esa
cny tkrh gSA bl ij ,d ,ddks'kh; ewyjkse ik;s tkrs gSaA
bl ij miRopk (Cuticle) ,oa jU/kz ugha ik;s tkrs gSaA ewyh;
Ropk ds uhps lqfodflr oYdqV ik;k tkrk gSA ewy dh
vUr%'peZ (Endodermis) Li"V gksrh gSA budh dqN dksf'kdkvksa
esa dSLisfj;e iêhdk,a ik;h tkrh gSaA ifjjaHk (Pericycle) ,d
Lrjh; rFkk ènqÙkdh; gksrh gSA

ewy esa laogu iwy vjh; (Radial vascular bundle) gksrs
gSa vFkkZr~ tk;ye rFkk ¶yks,e vyx&vyx f=T;kvksa ij
,dkUrj Øe esa O;ofLFkr gksrs gSaA laogu iwy cká vkfnnk:d

bdkbZ & XII

(Exarch) gksrs gSa vFkkZr~ çksVkstk;ye ifjf/k dh vksj rFkk
esVktk;ye dsUæ dh vksj gksrs gSaA ,dchti=h ewy dh eTtk
cM+h ,oa fodflr gksrh gS tcfd f}chti=h ikniksa dh ewy
eTtk vYifodflr gksrh gSA ,dchti=h o f}chti=h ikniksa
dh ewy esa nwljk cM+k vUrj ;g gksrk gS fd ,dchti=h ewy
esa laoguiwyksa dh la[;k 6 ls vf/kd gksrh gS tcfd f}chti=h
ikniksa dh ewy esa laoguiwyksa dh la[;k 2 ls 6 rd gh gksrh
gS ¼fp= 19-1 v o c½A

fp= 19-1 ¼v½ % ,dchti=h tM+ dk vuqçLFk dkV
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rus dh vkUrfjd lajpuk
(Internal Structure of Stem)

ifjp; (Introduction)
ruk ikni dk og Hkkx gS tks çkadqj ls fodflr gksrk gS

rFkk iF̀oh ds xq#Rokd"kZ.k cy dh vksj of̀) djrk gSA ruk
iw.kZr;k ioZ o ioZ laf/k;ksa esa foHksfnr gksrk gSA bldh vf/kpeZ
ij cgqdksf'kdh; LrEHk jkse ik;s tkrs gSaA ,dchti=h ,oa
f}chti=h ikniksa ds rus vyx&vyx vkUrfjd lajpuk n'kkZrs
gSaA

I ,dchti=h rus dh vkUrfjd lajpuk ;k 'kkjhfjdh
   (Structure or Anatomy of Monocot Stem)

,dchti=h rus ds vuqçLFk dkV esa fuEufyf[kr Hkkx
Li"V fn[kkbZ nsrs gSa&

1- vf/kpeZ (Epidermis) – ;g ,d Lrjh; eksVk cká Hkkx
gksrk gSA ;g ènqÙkdh; dksf'kdkvksa dk cuk gksrk gSA bl
ijr ij ,d eksVh miRopk (Cuticle) ik;h tkrh gSA
vfèkpeZ ij txg&txg ja/kz (Stomata) ik;s tkrs gSaA

2- v/k'peZ (Hypodermis) – vf/kpeZ ds uhps ,d eksVk]
n<̀+ksÙkdh;] cgqLrjh; v/k'peZ ik;k tkrk gS] ;g rus dks
n<̀+rk çnku djrk gSA dqN ikniksa esa v/k'peZ Li"V ugha
gksrh gSA mnkgj.k ?kkl ,oa lrkojhA

3- Hkj.k Ård (Ground tissue) – v/k'peZ ds uhps okyk
leLr Hkkx Hkj.k Ård dgykrk gSA ;g ènqÙkd ls cuk
gksrk gSA ;g oYdqV] vUr%Ropk (Endodermis), ifjjaHk
,oa eTtk esa foHksfnr ugha gksrk gSA bldh dksf'kdk,a
cM+h] xksykdkj ,oa vUrjdksf'kdh; LFky ;qä gksrh gSaA
bl Hkj.k Ård esa laoguiwy fc[kjs gq, iM+s jgrs gSaA
viokn Lo:i xsgw¡ ds rus dk e/; Hkkx [kks[kyk gksrk gSA
bl [kks[kys Hkkx dks eTtk xqgk dgrs gSaA

4- laoguiwy (Vascular bundle) – ,dchti=h rus ds
laoguiwy la;qä (Conjoint), laikf'kZod (Collateral),
vUr%vkfnnk:d (Endarch) rFkk can (Closed) gksrs gSaA
;s laoguiwy dsUæ dh rjQ cM+s rFkk ifjf/k dh vksj
Øe'k% NksVs gksrs tkrs gSaA budh la[;k dsUæ dh vksj de
rFkk ifjf/k dh vksj vf/kd gksrh gSA çR;sd laoguiwy ds
pkjksa vksj ǹ<+ksÙkd dksf'kdkvksa ls cuk ,d iwyh; vkPNkn
(Bundle sheath) gksrk gSA bl laoguiwy dh tk;ye
dksf'kdk,a vaxzsth ds v{kj V ;k Y vkÑfr esa O;ofLFkr
jgrh gSaA bu laoguiwyksa esa vusd çksVkstk;ye ,oa tk;ye
ènqÙkd dksf'kdk,a u"V gksdj y;tkr xqfgdk,a ;k ty
xqfgdk,a (Lysogenous cavity or water cavity) cukrh
gSA ?kkl ds rus esa ;s xqfgdk,a vuqifLFkr gksrh gS
¼fp= 19-2 ¼l½A

fp= 19-1 ¼c½ % f}chti=h tM+ dk vuqçLFk dkV
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II f}chti=h rus dh vkUrfjd lajpuk ;k 'kkjhfjdh
    (Structure or Anatomy of Dicot Stem)

f}chti=h ikni dh vkUrfjd lajpuk ;k 'kkjhfjdh dks
le>us ds fy;s bl iqLrd esa ge lwjteq[kh (Sunflower =
Helianthus annus) dk mnkgj.k ysaxsA bl ikni ds vuqçLFk
dkV esa fuEufyf[kr Hkkx Li"V fn[kkbZ nsrs gSaA

1- vf/kpeZ (Epidermis) – ;g ènqÙkd dksf'kdkvksa dh cuh
cká ,d ijr gSA bldh dksf'kdk,a piVh o vkil esa
lVh gqbZ gksrh gSaA bl vf/kpeZ ij D;wfVu ds teko ds
dkj.k miRopk curh gSA vf/kpeZ ij dbZ cgqdks'kh; jkse
ja/kz ik;s tkrs gSaA

2- v/k%'peZ (Hypodermis) – ;g vf/kpeZ ds uhps okyk
Hkkx gksrk gS tks fd 4 ls 7 ijrksa ls feydj cuk gksrk
gSA ;g LFkwydks.k mÙkd ls cuk gksrk gSA budh dksf'kdkvksa
esa gfjryod ik;k tkrk gS rFkk bu dksf'kdkvksa esa
vUrjkdksf'kdh; LFkyksa dk vHkko gksrk gSA

3- oYdqV (Cortex) – ;g v/k%'peZ ds uhps cgqLrjh;
ènqÙkd dksf'kdkvksa dk cuk Hkkx gSA budh dksf'kdkvksa
ds chp vUrjkdksf'kdh; LFky ik;s tkrs gSaA bl ikni ds
rus ds oYdqV esa jky xqfgdk,a (Resin canal) o 'ys"e
xqfgdk,a (Mucilage canals) ik;h tkrh gSa tks fd xqfgdk,a
xzafFky dksf'kdkvksa ls <dh jgrh gSaA

4- vUr%'peZ (Endodermis) – ;g oYdqV ds lcls vUnj
dh ijr gSA ;g <ksydkdkj (Barrel shaped), lVh gqbZ
dksf'kdkvksa ls feydj curh gSA buesa dS'isfj;u ifê;ka
rqyukRed nf̀"V ls de gksrh gSA bu dksf'kdkvksa esa LVkpZ
dh ek=k vf/kd gksrh gS] vr% bls LVkpZ vkPNkn (Starch
sheath) Hkh dgrs gSaA

5- ifjjaHk (Pericycle) – lwjteq[kh rus esa ifjjaHk nks çdkj
dh dksf'kdkvksa ls feydj curh gSA vr% ;g fo"kekaxh
(Heterogenous) gksrh gSA laogu iwyksa ds Åij ;g
cgqLrjh;] v/kZoÙ̀kkdkj n<̀+ksÙkd dh cuh gksrh gS] ftls
iwy xksi (Bundle cap) Hkh dgrs gSaA

6- laoguiwy (Vascular bundle) – bl rus esa çR;sd
laoguiwy la;qä] laikf'kZd] vUr%vkfnnk:d rFkk [kqyk
(Open) çdkj dk gksrk gSA buesa iwyvkPNkn rFkk y;tkr
xqfgdk dk vHkko gksrk gSA laoguiwyksa dk vkdkj rFkk
la[;k fuf'pr ugha gksrh gS ysfdu lHkh laoguiwy ,d
oy; esa fLFkr gksrs gSaA

7- eTtk (Pith) – ;g {ks= ènqÙkd dksf'kdkvksa dk cuk gqvk
gksrk gS rFkk rus ds dsUæ esa QSyk gqvk gksrk gSA budh
dksf'kdkvksa ds e/; vUrjkdksf'kdh; LFky ik;s tkrs gSaA

fp= 19-2 ¼v½ % ,dchti=h rus ds vuqçLFk dkV
dk vkjsf[kr fp=

fp= 19-2 ¼c½ % ,dchti=h rus ds vuqçLFk dkV
dk dksf'kdh; fp=

fp= 19-2 ¼l½ % ,dchti=h rus dk laogu iwy
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laoguiwyksa ds e/; n<̀+ksÙkd dksf'kdkvkas ls cuh eTtk ls ckgj fudyrh gqbZ eTtk jLesa (Medullary rays) Hkh ik;h tkrh
gSa ¼fp= 19-3½A

fp= 19-3 % f}chti=h rus dk vuqçLFk dkV & ¼v½ vkjsf[kr fp= ¼c½ dksf'kdh; fp=

,dchti=h ,oa f}chti=h ruksa dh vkUrfjd lajpuk esa vUrj

y{k.k ,dchti=h ruk f}chti=h ruk
1- vf/kpeZ dksf'kdk,a NksVh] jkse jfgr dksf'kdk,a cM+h] cgqdksf'kdh; jkse mifLFkr
2- v/k%'peZ n<̀+ksÙkd dh LFkwydks.k mÙkd dh
3- oYdqV vfoHksfnr gksrk gSA foHksfnr gksrk gS] ènqÙkdh; gfjr mÙkdh;
4- vUr%'peZ vuqifLFkr mifLFkr
5- ifjjaHk vuqifLFkr mifLFkr
6- laoguiwy (i) la;qä] laikf'oZd] can la;qä] laikf'oZd ;k laf}ikf'oZd rFkk [kqys

(ii) laiw.kZ Hkj.k Ård esa fc[kjs gq, ,d ;k vf/kd ?ksjksa ;k oy;ksa esa O;ofLFkr
(iii)laoguiwyksa ij n<̀+ksÙkdh; iqyh; vkPNkn gksrk gSA iqyh; vkPNkn dk vHkko gksrk gSA
(iv)tk;ye okfgdk,a “V” ;k “Y” vkÑfr esa O;ofLFkr vjh; js[kkvksa esa O;ofLFkr
(v) ¶yks,e ènqÙkd dk vHkko ¶yks,e ènqÙkd mifLFkr
(vi)y;tkr xqfgdk mifLFkr y;tkr xqfgdk vuqifLFkr

7- eTtk vfoHksfnr foHksfnr
8- eTtk fdj.ksa vuqifLFkr mifLFkr
9- f}rh;d of̀) vuqifLFkr mifLFkr

iÙkh dh vkUrfjd lajpuk
(Internal Structure of Leaf)

ifjp; (Introduction)
iÙkh ikni dk og Hkkx gS tks i.kZ vkid (Leaf primordia)

}kjk rus ds ioZ laf/k ls ik'oZ mikax (Leaf appandages) ds
:i esa fodflr gksrh gS rFkk blds d{k esa d{kLFk dfydk

gksrh gSA ,d fodflr iÙkh i.kkZ/kkj] i.kZo`Ur o i.kZQyd rhu
Hkkxksa esa foHksfnr gksrh gSaA ifÙk;ksa dks vkUrfjd lajpuk ds
vkèkkj ij nks çdkjksa esa ckaVk x;k gS ¼1½ i"̀Bk/kkjh ;k f}i"̀Bh
(Dorsiventral or bifacial leaves) rFkk ¼2½ lef}ikf'oZd ;k
lei"̀Bh; i.kZ (Isobilateral or equifacial leaves)A

1- i`"Bk/kkjh i.kZ & bl çdkj dh i.kZ esa v/kj (Adaxial)
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,oa i"̀B (Abaxial) lrg vleku gksrh gSA bl i.kZ dh vèkj
lrg lw;Z dh fdj.kksa ds lkeus jgrh gS vr% vf/kd gjh gksrh
gS tcfd ì"B lrg ¼fupyh½ lrg ij lw;Z dh fdj.k de iM+us
ds dkj.k de gjh gksrh gSaA bl iÙkh esa ja/kz dsoy i"̀B lrg
ij gh gksrs gSaA mnkgj.k f}chti=h ikniA

2- lef}ikf'oZd i.kZ & bl çdkj dh iÙkh dh nksuksa
lrg leku gksrh gSaA ;g i.kZ rus ij mnxz :i ls yxh jgrh
gSA vr% lw;Z dk çdk'k nksuksa lrgksa ij leku :i ls çkIr
gksrk gSA bl i.kZ dh nksuksa lrgksa ij ja/kz leku :i ls ik;s
tkrs gSaA buesa lekukUrj çdkj dk f'kjkfoU;kl ik;k tkrk gSA
mnkgj.k ,dchti=h ikniA

bu nksuksa çdkj dh ifÙk;ksa dh vkUrfjd lajpuk esa Li"V
vUrj fn[kkbZ nsrk gSA

I i`"Bk/kkjh ;k f}chti=h i.kZ dh vkUrfjd lajpuk
  ;k 'kkjhfjdh
   (Structure or Anatomy of Dorsiventral or Dicot Leaf)

,d i"̀Bk/kkjh ;k f}chti=h i.kZ ds vuqçLFk dkV esa
fuEufyf[kr lajpuk,a Li"V fn[kkbZ nsrh gSa&

1- vf/kpe Z (Epidermis)

(i) Åijh vf/kpeZ (Upper epidermis) – ;g ,d Lrjh
cká ijr gksrh gS tks fd ènqÙkd dksf'kdkvksa ls cuh gksrh
gS rFkk bl ij eksVh miRopk (Cuticle) gksrh gSA blesa
ja/kzksa (Stomata) dk vHkko gksrk gSA dqN e:n~fHkn~ ikniksa
tSls dusj (Nerium) o cjxn (Ficus) esa ;g cgqLrjh;
gksrh gSA

(ii) fupyh vf/kpeZ (Lower epidermis) – ;g Hkh ,d
Lrjh; gksrh gS rFkk ènqÙkd dksf'kdkvksa dh cuh gksrh gSA
bldh miRopk (Cuticle) iryh gksrh gSA bl ij ja/kz
ik;s tkrs gSaA gfjryod dsoy ja/kzksa dh j{kd ;k }kj
dksf'kdkvksa esa gh ik;s tkrs gSaA çR;sd ja/kz ds vUnj dh
vksj ,d xqgk ikbZ tkrh gS ftls lja/kzh; xqgk (Substomatal
cavity) dgrs gSaA blh xqgk ls ifÙk;ksa esa xSlksa dk fofue;
gksrk gS rFkk i.k ok"iksRltZu gksrk gSA

2- i.kZeè;ksÙkd (Leaf mesophyll tissue) – i.kZ dh Åijh
rFkk fupyh vf/kpeZ ds e/; fLFkr leLr çdk'k la'ys"kh
dksf'kdk,a i.kZe/;ksÙkd dgykrh gSaA i"̀Bk/kkjh i.kZ dk
i.kZeè;ksÙkd nks çdkj ds Årdksa esa foHksfnr gksrk gS (i) [kEHk
Ård rFkk (ii) Liath ÅrdA

(i) [kEHk Ård (Palisade tissue) – ;g Ård vf/kpeZ ds
uhps] [kEHkkdkj dksf'kdkvksa dk cuk ,d ;k cgqLrjh;
Ård gSA bl Ård dh dksf'kdk,a vkil eas lVh gqbZ
jgrh gSa rFkk buesa gfjryod vf/kd ek=k esa ik;k tkrk
gS rFkk buds e/; vUrjkdksf'kdh; LFky cgqr de ;k
vHkko gksrk gSA dusj (Nerium) rFkk cjxn esa ;g cgqLrjh;
gh gksrk gS rFkk dusj esa dsfYl;e vkDtsysV ds rkjsuqek
fØLVy ik;s tkrs gSa ftUgsa LQsjks jsQkbM~l (Sphaero
raphides) dgrs gSa tcfd cjxn dh iÙkh esa dSfY'k;e
dkcksZusV ds cus vaxwj ds xqPNsuqek fØLVy ik;s tkrs gSa]
bUgsa flLVksfyFk (Cystolith) dgrs gSaA

(ii) Liath Ård (Spongy tissue) – ;g Hkkx i.kZ esa [kEHk
Ård ds uhps fLFkr gksrk gS rFkk fupyh vf/kpeZ rd

fp= 19-4 % i`"Bk/kkjh iÙkh dk vuqçLFk dkV
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QSyk gksrk gSA ;g xksykdkj ;k v.Mkdkj ;k cgqHkqth;
Liatuqek Qqyh gqbZ dksf'kdkvksa ls cuk gksrk gSA bu
dksf'kdkvksa ds chp vUrjkdksf'kdh; LFky vf/kd rFkk
gfjryod de ik;k tkrk gSA bUgha vUrjkdksf'kdh;
LFkyksa ls xSlksa dk folj.k gksrk gSA

(iii) laoguiwy (Vascular bundle) – f}chti=h i.kZ dk
laoguiwy la;qä] laikf'oZd rFkk ca/k (Closed) çdkj ds
gksrs gSaA lcls cM+k laoguiwy e/;f'kjk esa tcfd i.kZ
eè;ksÙkd esa NksVs ,oa cM+s ,dkUrj Øe esa O;ofLFkr gksrs
gSaA /;ku j[kus ;ksX; ckr gS fd i.kZ esa laoguiwy mYVs
O;ofLFkr gksrs gSa vFkkZr~ tkye Åij dh rjQ rFkk
¶yks,e uhps dh vksj fLFkr gksrk gSA çksVkstk;ye ges'kk
Åijh vf/kpeZ dh vksj gksrk gSA çR;sd laoguiwy ènqÙkd
dksf'kdkvksa ls cus ,dLrjh; iqyh; vkPNkn ls f?kjk
jgrk gS ¼fp= 19-4½A

II  lef}ikf'oZd ;k ,dchti=h i.kZ dh vkUrfjd
   lajpuk (Internal Structure of Isobilateral Leaf or
      Monocot Leaf)

lef}ikf'oZd iÙkh dh vkUrfjd lajpuk ds v/;;u ds
fy;s bl iqLrd esa eDdk (Zea mays) dh iÙkh dk vuqçLFk
dkV dk mnkgj.k ysdj Li"V djus dk ç;kl fd;kk x;k gSA
eDds dh iÙkh ds vuqçLFk dkV esa fuEu lajpuk,a Li"V fn[kkbZ
nsrs gSa&

1- vf/kpe Z (Epidermis) – lef}ikf'oZd ;k ,dchti=h
iÙkh dh Åijh o fupyh nksuksa vf/kpeZ leku gksrh gS vFkkZr~
nksuksa vf/kpeZ ,dLrjh; ènqÙkdh; dksf'kdkvksa dh cuh gksrh
gSA bu nksuksa ij D;wfVu teko ds dkj.k miRopk curh gS]
lkFk gh nksuksa vf/kpeksZa ij ja/kz leku :i ls forfjr gksrs gSaA

bl çdkj dh iÙkh dks mHk;ja/kzh iÙkh (Amphistomatic leaf)
dgrs gSaA

bl çdkj dh iÙkh dh Åijh vf/kpeZ esa dqN dksf'kdk,a
yEch o Qqyh gqbZ gksrh gS bUgsa cqyhQkWeZ dksf'kdk,a (Bulliform
cells) ;k eksVj dksf'kdk,a (Motor cells) dgrs gSaA ;s dksf'kdk,a
vkæzZrkxzkgh gksrh gSaA ty dh deh ;k 'kq"d okrkoj.k esa ty
dh deh ds dkj.k ;s dksf'kdk,a fldqM+dj lfiZykdkj Øe esa
eqM+ tkrh gS ftlls ok"iksRltZu dh nj fu;af=r gksrh gSA ;g
'kq"d okrkoj.k esa bu ifÙk;ksa dk vuqdwyu gSA

2- i.k Z e/;k sÙ kd (Leaf mesophyll tissue) –
lef}ikf'oZd ifÙk;ksa esa dsoy Liath çdkj ds Ård ik;s tkrs
gSaA buesa [kEHk Ård vuqifLFkr gksrs gSaA bu Liath Årdksa dh
dksf'kdk,a leU;klh gksrh gSA bu dksf'kdkvksa ds chp
vUrjkdksf'kdh; LFky NksVs rFkk de gksrs gSaA buesa gfjryod
ik;k tkrk gSA i.kZ e/;ksÙkd ds nksuksa vksj vf/kpeZ ds ikl dqN
Liath Ård gV tkrs gSa ftlls ,d cM+h lja/kzh xqgk cu tkrh
gSA i.kZe/;ksÙkd dh dksf'kdkvksa esa i.kZgfjr gksus ds dkj.k ;s
çdk'k la'ys"k.k dk dk;Z djrh gSA

3- laogu iwy (Vascular bundle) – bl çdkj dh
ifÙk;ksa dk laoguiwy la;qä] leikf'oZd rFkk can gksrs gSaA
tSlk fd igys o.kZu fd;k tk pqdk gS fd i.kZ esa ;s laogu iwy
mYVs O;ofLFkr gksrs gSaA bu ifÙk;ksa esa Hkh f}chti=h ikniksa dh
ifÙk;ksa ds leku e/;f'kjk esa lcls cM+k laogu iwy rFkk
i.kZeè;ksÙkd esa cM+s o NksVs laogu iwy ,dkUrj Øe esa O;ofLFkr
jgrs gSaA çR;sd laogu iwy ènqÙkd dksf'kdkvksa ls cus ,dLrjh;
iqyh; vkPNkn ls f?kjs jgrk gSA e/;f'kjk esa fLFkr laogu iwy
Åij o uhps nksuksa rjQ n<̀+ksÙkd dksf'kdkvksa ds v/k%'peZ ls
<dk jgrk gS ¼fp= 19-5½A

y{k.k i`"Bk/kkjh i.kZ lef}ikf'oZd i.kZ
1- vf/kpeZ Åijh o fupyh vf/kpeZ vleku Åijh o fupyh nksuksa vf/kpeZ leku

2- jU/kz iÙkh v/kksjU/kzh (Hypostomatic) gksrh gS iÙkh mHk;jU/kzh (Amphistomatic) gksrh gS vFkkZr~

vFkkZr~ jU/kz dsoy ,d gh vf/kpeZ ¼fupyh½ jU/kz nksuksa lrgksa ij leku :i ls forfjr gksrs gSaA

ij fLFkr gksrs gSaA

3- cqyhQkWeZ dksf'kdk,a vuqifLFkr gksrh gSaA Åijh vf/kpeZ esa mifLFkr gksrh gSaA

4- i.kZ e/;ksÙkd [kEHk o Liath Årdksa esa foHksfnr gksrk gSA ;g dsoy Liath Årdksa ls cuk gksrk gSA

5- iwyh; vkPNkn ;g ènqÙkdh; gksrk gSA laogu iwy ds nksuksa ;g Hkh ènqÙkdh; gksrk gSA ysfdu laogu iwy

vksj ¼Åij o uhps½ LFkwydks.k Ård dk ds nksuksa vksj ¼Åij o uhps½ n<̀+ksÙkd dk

v/k%'peZ gksrk gSA v/k%'peZ gksrk gSA

i`"Bk/kkjh ,oa lef}ikf'oZd ifÙk;ksa dh vkUrfjd lajpuk esa vUrj
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f}chti=h tM+ esa f}rh;d of̀)
(Secondary Growth in Dicot Root)

f}rh;d of̀) dsoy f}chti=h tM+ksa esa gh gksrh gS
,dchti=h tM+ksa esa ;g of̀) ugha gksrh gSA f}chti=h ikniksa
dh tM+ esa ,s/kk (Cambium) ,oa dkx,s/kk (Phellogen) f}rh;d
foHkT;ksÙkd çdkj dh gksrh gSA vr% tM+ esa f}rh;d of̀)
çkjEHk gksus ij laoguh ,s/kk curh gS ,oa bldh lfØ;rk
dkx,s/kk ls iwoZ çkjEHk gksrh gSA

1- laoguh ,s/kk dh mRifÙk ,oa lfØ;rk (Origin
and activity of vascular cambium) – tM+ esa laogu iwy
vjh; rFkk cká vkfnnk:d gksrs gSa ,oa ,d f}chti=h tM+
esa budh la[;k 2 ls 6 rd gksrh gSA laogu iwy esa tk;ye
,oa ¶yks,e vyx&vyx f=T;k ij ,dkUrj Øe esa O;ofLFkr
gksrs gSaA ¶yks,e ds la;ksth ènqÙkdksa dh lfØ;rk ,oa fØ;k'khyrk
ds dkj.k ¶yks,e ds vUnj dh vksj ,s/kk dh piVh ifê;ka cu
tkrh gSa] lkFk gh ifjjaHk dksf'kdkvksa dh lfØ;rk ,oa foHkktu
ds dkj.k ,s/kk dh NksVh&NksVh ifê;ka cuuk vkjaHk gks tkrh gSaA
QyLo:i ¶yks,e ds vUnj dh vksj rFkk tk;ye ds ckgj dh
vksj ,s/kk dh ifê;ka cu tkrh gSaA bu ,s/kk ifê;ksa esa fujUrj
viur foHkktu ds dkj.k ,d ygjnkj (Wavy) laoguh ,sèkk
curh gSA

bl çdkj dh ,s/kk lfØ;rk esa fHkUurk n'kkZrh gSA çkjfEHkd
voLFkk esa ¶yks,e ds uhps dh ,s/kk vf/kd lfØ; gksrh gS
ftlds QyLo:i ,s/kk dk ,d xksykdkj ?ksjk cu tkrk gSA
,sèkk dh lfØ;rk ,oa fØ;k'khyrk ds dkj.k ,s/kk ds vUnj dh
vksj f}rh;d tk;ye rFkk ckgj dh vksj f}rh;d ¶yks,e cu
tkrk gS bUgas f}rh;d Ård Hkh dgrs gSaA bu f}rh;d Årdksa
esa fujUrj of̀) ds dkj.k laoguh {ks= ds ckgj ds Årdksa esa

fujUrj ncko iM+rk gS ftlds dkj.k ckgj ds Ård tSls
çkFkfed ¶yks,e] vUr%'peZ oYdqV vkfn VwV tkrs gSa rFkk ,d
Nky (Bark) esa cny tkrs gSaA

,s/kk dh jf'e çkjfEHkdk,a ènqÙkd dksf'kdkvksa ds vjh;
lewg cukrh gSA ;s vjh; lewg f}rh;d tk;ye ,oa ¶yks,e
esa fdj.kksa ds :i esa fLFkr gksrh gS bUgsa f}rh;d jf'e fdj.ksa
dgrs gSaA

2- dkxtu dh mRifÙk ,oa lfØ;rk (Origin and
activity of Phellogen) – ifjjaHk dksf'kdkvksa dh lfØ;rk ,oa
foHkktu ds dkj.k dkxtu dk fuekZ.k gksrk gSA dkxtu
dksf'kdk esa ifjur foHkktu (Periclinal division) ds dkj.k
ckgj dh vksj dkx (Phellem) rFkk vUnj dh vksj dkxLrj
(Phelloderm) curk gSA vkxs tkdj dkx esa dksf'kdkvksa esa
fujUrj viur o ifjur foHkktu ds dkj.k dkWdZ (Cork) dk
fuekZ.k gksrk gSA lkFk gh QsyksMeZ dh dksf'kdk,a foHkkftr
gksdj f}rh;d oYdqV (Secondary cortex) cukrh gSA dkx
(Phellem) dkx,s/kk (Phellogen) rFkk dkxLrj (Phelloderm),
rhuksa dks feydj ifjRop (Periderm) dgrs gSa ¼fp= 19-6½A
f}rh;d of̀) ds dkj.k tM+ dh eksVkbZ esa of̀) gksrh gSA

f}chti=h rus esa f}rh;d of̀)
(Secondary Growth in Dicot Stem)

f}chti=h dk"Bh; rFkk cgqo"khZ; ikniksa ds ruksa esa
f}rh;d òf) ,d lkekU; y{k.k gSA ;g òf) ,s/kk (Cambium)
,oa dkx,s/kk (Cork cambium) dh lfØ;rk ds dkj.k gksrh
gSA blls rus dh eksVkbZ c<+rh gS bls f}rh;d of̀) dgrs gSaA
;g f}rh;d of̀) çR;sd _rq esa thoui;Zar gksrh jgrh gSA

ikniksa esa f}rh;d of̀) lkekU;r;k f}chti=h ikniksa
,oa ftEuksLieZ esa gh ikbZ tkrh gS ijUrq viokn Lo:i dqN

fp= 19-5 % lef}ikf'oZd iÙkh dk vuqçLFk dkV
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,dchti=h ikniksa tSls Mªslhuk (Dracaena), ;qDdk (Yucca),
,syks; (Aloe) o vxso (Agave) esa f}rh;d of̀) ikbZ tkrh
gSA

f}chti=h rus esa f}rh;d of̀) blds fuEufyf[kr nks
Hkkxksa esa gksrh gS&

1- rus ds jaHk {ks= esa f}rh;d of̀) (Secondary
growth in stelar region of stem) – jaHk {ks= esa f}rh;d of̀)
,s/kk dh lfØ;rk ds dkj.k gksrh gSA ;g ,s/kk nks çdkj dh
gksrh gS (i) laogu iwy esa tk;ye ,oa ¶yks,e ds chp ikbZ tkus
okyh ,s/kk vUr%iwyh; ,s/kk (Intra fascicular cambium) rFkk
nks laogu iwyksa ds chp cuus okyh ,s/kk vUrjiwyh; ,s/kk (Inter
fascicular cambium) dgykrh gSA ;s nksuksa ,s/kk,a vkil esa
tqM+dj ,d lEiw.kZ ,s/kk dk oy; cukrh gSA laoguh ,s/kk
rdqZ:ih çkjfEHkd ,oa jf'e çkjfEHkd uked nks dksf'kdkvksa ls
feydj cuh gksrh gSA

laogu iwyksa esa çkFkfed tk;ye ,oa çkFkfed ¶yks,e ds
ifjoDo gksus ds i'pkr~ f}rh;d laoguh Årdksa dk fuekZ.k
gksrk gSA f}rh;d of̀) ds çkjEHk esa ,s/kk dh çR;sd rdqZ:ih
çkjfEHkdk esa ifjur foHkktu ls ,d vUnj dh vksj tk;ye
çkjfEHkdk rFkk ckgj dh vksj ¶yks,e çkjfEHkdk curh gSA
buls vkxs Øe'k% f}rh;d tk;ye ,oa f}rh;d ¶yks,e curk
gS ¼fp= 19-7½A lkFk gh ,s/kk dh fdj.k çkjfEHkdk,a vUnj o
ckgj nksuksa vksj ènqÙkd dksf'kdk,a cukrh gSa bUgsa f}rh;d
eTtk fdj.ks a dgrs gSaA laoguh ,s/kk ifjur foHkktu ds lkFk&lkFk
vusd viur o fr;Zd foHkktu (Oblique division) Hkh gksrs gSa
ftlls rus dh ifjf/k; of̀) gksrh gSA

rus dh f}rh;d of̀) ds le; ,s/kk dh lfØ;rk _rqvksa
ij fuHkZj djrh gSA clUr _rq esa ,s/kk dh lfØ;rk vf/kd
tcfd xzh"e _rq ;k ir>M+ ds le; lfØ;rk de gksrh gSA

fp= 19-6 ¼v½] ¼c½] ¼l½] ¼n½ % f}chti=h tM+ esa f}rh;d of̀) dh fofHkUu çkoLFkk,a
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2- rus ds jaHk ds ckgjh {ks= esa of̀) (Secondary
growth in extra stelar region of stem) – rus ds jaHk ds ckgjh
{ks= esa f}rh;d of̀) dkx ,s/kk (Cork cambium) ;k dkxtu
(Phellogen) dh lfØ;rk }kjk gksrh gSA bl ,s/kk dk fuekZ.k
vUr%'peZ ;k oYdqV ;k ifjjaHk dh dksf'kdkvksa }kjk gksrk gSA
bu dksf'kdkvksa dks f}rh;d foHkT;ksÙkd Hkh dgrs gSaA vfèkdka'k
ikniksa esa dkx ,s/kk oYdqV }kjk curk gSA

dkx ,s/kk esa ifjur foHkktu ls ckgj dh vksj dkx ;k
Qsye (Phellem) rFkk vUnj dh vksj dkx Lrj (Phelloderm)
curk gSA dkx dksf'kdkvksa esa fujUrj foHkktu ls dkWdZ (Cork)
rFkk dkx Lrj dksf'kdkvksa ls f}rh;d oYdqV curk gSA dkx]
dkx] dkxtu rFkk dkx Lrj rhuksa feydj ifjRop (Periderm)
cukrs gSaA

3- Nky (Bark) – laoguh ,s/kk ds ckgj fLFkr lHkh èr
Ård Nky dgykrs gSaA blesa çkFkfed ¶yks,e] f}rh;d
¶yks,e] oYdqV ,oa ifjRod lfEefyr gSA

4- okrja/kz (Lenticels) – dkx ,s/kk }kjk ifjRod esa
xSlksa ds fofue; ds fy;s mHkjs gq, lw{e fNæ gksrs gSa bUgsa okrjaèkz
dgrs gSaA okrja/kz lkekU;r;k ja/kzksa (Stomata) ds uhps curs gSaA
vf/kpeZ ds u"V gksus ij ja/kz Hkh u"V gks tkrs gSa QyLo:i buds
uhps okrja/kz cu tkrs gSaA bu okrja/kzksa ds LFkku ij dkx ,sèkk
ls tqM+h gqbZ <hyh ènqÙkd dksf'kdk,a gksrh gSa bUgsa iwjd dksf'kdk,a
(Complementary cells) dgrs gSaA bu iwjd dksf'kdkvksa ds
eè; vUrjdksf'kdh; LFky gksrs gSa ftuls xSlksa dk fofue;
gksrk gS ¼fp= 19-7½A

rus dh vlaxr lajpuk,a
(Anomalous Structures of Stems)

rus dh lkekU; çkFkfed ,oa f}rh;d lajpuk dk vè;;u
ge igys gh dj pqds gSa rFkk geus ;g ns[kk fd vf/kdka'k
f}chti=h ruksa esa laogu iwy ,d oy; ds :i esa O;ofLFkr
gksrs gSa tcfd ,dchti=h ruksa esa ;s Hkj.k Ård esa fc[kjs iM+s
jgrs gSaA f}chti=h ruksa esa vUrjiqyh; rFkk vUrjkiqyh; ,sèkk
feydj ,d lrr oy; cukrs gSaA bl ,s/kk ds oy; ls lkekU;
f}rh;d of̀) ds le; ckgj dh vksj f}rh;d ¶yks,e ,oa
vUnj dh vksj f}rh;d ¶yks,e curk gSA ,s/kk dh bl lfØ;rk
ds dkj.k f}rh;d ¶yks,e ,oa f}rh;d tk;ye dk ,d iw.kZ
flfy.Mj curk gS ysfdu dqN ,dchti=h ,oa f}chti=h
ruksa esa dqN ,slh lajpuk,a ikbZ tkrh gSa tks bu lkekU;
lajpukvksa ls fHkUu gksrh gSaA bu fHkUu lajpukvksa dks vlkekU;
;k vlaxr lajpuk,a (Abnormal or anomalous structures)
dgrs gSaA dbZ ikniksa ;s vlaxr lajpuk,a vkjEHk ls gh mifLFkr

gksrh gSa] tSls eTtk esa laogu iwy] oYdqV esa laogu iwy]
tk;ye esa okfgdkvksa dh vuqifLFkfr vkfnA bUgsa çkFkfed
vlaxr lajpuk,a dgrs gSaA blds foijhr dqN ikniksa esa vlaxr
lajpuk,a ruksa esa vlkekU; f}rh;d o`f) ds dkj.k mRiUu gksrh
gSa tSls vUrjk vfrfjDr (Intra and extra) tk;yeh ¶yks,e]
vfrfjDr ,s/kk ifê;ksa dk fuekZ.k vkfnA ;s leLr lajpuk,a
f}rh;d vlaxr lajpuk,a (Secondary anomalous structures)
dgykrh gSaA

Mªslhuk rus esa f}rh;d of̀)
(Secondary Growth in Dracaena Stem)

lkekU;r;k ,dchti=h ikniksa ds ruksa esa f}rh;d of̀)
ugha gksrh gSA bu ruksa esa laogu iwy cUn (Closed) gksrs gSa
vFkkZr~ laogu iwyksa esa ,s/kk vuqifLFkr gksrh gS ysfdu viokn
Lo:i Mªslhuk (Dracaena) esa vlaxr f}rh;d of̀) gksrh gSA
blds vfrfjDr ;qDdk (Yucca), ,syks; (Aloe) ,oa vxso
(Agave) Hkh ,sls mnkgj.k gSa tks ,dchti=h gksrs gq, Hkh buesa
vlaxr f}rh;d of̀) n'kkZrs gSaA bl iqLrd esa ge dsoy
Mªslhuk rus dh vlaxr f}rh;d of̀) ;k lajpuk dk gh o.kZu
djsaxsA

Mªslhuk ds rus ds vuqçLFk dkV esa fuEufyf[kr lajpuk,a
fn[kkbZ nsrh gSa&

ifjRod (Periderm) – ;g dkWdZ] dkx,s/kk (Phellogen
or cork cambium) rFkk f}rh;d oYdqV ls fufeZr {ks= gSA
dkWdZ dh dksf'kdk,a çk;% èr] vk;rkdkj ,oa lqcsjhu ;qDr
gksrh gSaA bl {ks= esa dqN okrja/kz Hkh fLFkr gksrs gSaA dkx ,sèkk
,d ;k nks Lrjh; eksVh gksrh gS rFkk bldh dksf'kdk,a iryh
fHkfÙk ;qDr ,oa lqfnf?kZr gksrh gSaA

oYdqV (Cortex) – ;g rus dk vfoHksfnr ,oa ènqÙkdh;
{ks= gksrk gS bldh dksf'kdk,a LVkpZ ;qDr gksrh gSaA bu dksf'kdkvksa
ds chp vUrjdksf'kdh; LFky mifLFkr gksrs gSaA

foHkT;ksÙkd {ks= (Meristematic region) – ;g {ks=
oYdqV ds uhps fLFkr gksrk gS rFkk bldh dksf'kdk,a vk;rkdkj
,oa lqnhf?kZr gksrh gSaA ;s dksf'kdk,a vusd iafDr;ksa esa fLFkr
gksrh gSaA

laogu ra= (Vascular system) – foHkT;ksÙkd {ks= ds
uhps Hkj.k Ård gksrk gSA bl {ks= esa vusd laogu iwy
vfu;fer rjhds ls fc[kjs iM+s jgrs gSaA buesa çkFkfed laogu
iwy dsUæh; Hkkx ds ikl fLFkr gksrs gSaA ;s leikf'oZd
(Collateral) ,oa cUn (Closed) çdkj ds gksrs gSa tcfd f}rh;d
laogu iwy ifjf/k ;k ckgj dh vksj gksrs gSaA ;s vkdkj esa
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çkFkfed laogu iwyksa ls NksVs gksrs gSaA çR;sd laogu iwy
ladsUæh (Concentric) ,oa ¶yks,e dsUædh (Amphivasal) gksrs
gSaA buesa tk;ye Ård ¶yks,e dks ?ksjs jgrk gSA f}rh;d

tk;ye esa okfgfudk,a ,oa tk;ye ènqÙkd tcfd f}rh;d
¶yks,e esa pkyuh ufydk rRo ik;s tkrs gSaA

fp= 19-7 % f}chti=h rus esa f}rh;d of̀) dh fofHkUu çkoLFkk,a ¼v½ ls ¼n½A
¼;½ jaHk ds ckgjh {ks= esa f}rh;d of̀) ¼j½ okrja/kz dk dksf'kdh; fp=
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Mªslhuk rus dh f}rh;d òf) dh çeq[k fo'ks"krk ;g gS fd
,s/kk Hkhrj dh vksj tk;ye ,oa ¶yks,e nksuksa Årdksa dk ,oa ckgj
dh vksj ènqÙkd dksf'kdkvks a dk fuekZ.k djrk gS tks fd f}chti=h
ruksa dh f}rh;d òf) ls fcYdqy fHkUu gS ¼fp= 19-8½A

,dkbjsUFkl rus dh vlaxr lajpuk,a
(Anomalous Structures of Achyranthes Stem)

,dkbjsUFkl rus ds vuqçLFk dkV esa fuEufyf[kr lajpuk,a
Li"V fn[kkbZ nsrh gSa&

fp= 19-8 ¼v½ % Mªslhuk rus ds vuqçLFk dkV dk vkjsf[kr fp=

fp= 19-8 ¼c½ % Mªslhuk rus ds vuqçLFk dkV dk dksf'kdh; fp=
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vf/kpeZ (Epidermis) – ;g lcls ckgjh ijr gksrh gSaA
bldh D;wfVdy ;qDr rFkk bu ij cgqdksf'kdh; jkse gksrs gSaA

oYdqV (Cortex) – oYdqV {ks= LFkwydks.k Ård] gfjr
Ård ,oa ènqÙkd esa foHksfnr gksrk gSA LFkwydks.k Ård Ükàxksa
(Ridges) ds uhps pEiksa (Patches) ds :i esa xrZ {ks= vf/kpeZ
ds uhps gfjr Ård (Collenchyma) ik;k tkrk gSA

vUr%'peZ (Endodermis) – ;g oYdqV dh lcls vfUre
ijr gksrh gSA bldh dqN dksf'kdkvksa esa dSLisfj;u ifêdk,a
ikbZ tkrh gSA f}rh;d of̀) ds ckn ;g ijr VwV tkrh gSA

ifjjaHk (Pericycle) – ;g ijr laogu Årdksa ds Bhd
ckgj fLFkr gksrh gSA bldh dksf'kdk,a n<̀+ksÙkd lewgksa ds :i
esa ikbZ tkrh gSaA

laogu Ård (Vascular tissue system) – blesa çR;sd
laogu iwy] la;qDr] leikf'oZd] [kqyk rFkk vUr%vkfnnk:d
gksrk gSA laogu Ård ra= esa f}rh;d of̀) ds dkj.k ,s/kk ds
Åij dh vksj f}rh;d ¶yks,e rFkk ifjf/k dh vksj çkFkfed
¶yks,e tcfd ,s/kk ds Bhd uhps f}rh;d tk;ye rFkk dsUæ
dh vksj çkFkfed tk;ye fLFkr gksrk gSA ,s/kk ,d oy; ds
:i esa ikbZ tkrh gSA tk;ye dksf'kdkvkas ds e/; varfoZ"V
¶yks,e (Included phloem) ;k vUrjtk;yeh ¶yks,e
(Interxylary phloem) ik;k tkrk gSA

eTtk (Pith) – rus ds dsUæh; Hkkx esa Li"V] ènqÙkdh
eTtk ikbZ tkrh gSA eTtk ds chpksachp nks eTtk laogu iwy
ik;s tkrs gSaA bu eTtk iwyksa ds çkFkfed tk;ye Ård ,d
nwljs ds lkeus gksrs gSaA

vlaxr lajpuk ds fo'ks"k y{k.k
(Important Characters of Anomalous Structures)

,dkbjsUFkl rus esa vlaxr lajpuk ds çeq[k y{k.k
fuEufyf[kr gksrs gSa&

1- f}rh;d tk;ye dksf'kdkvksa ds chp iryh fHkfÙk;qDr
¶yks,e Ård] Li"V pIiksa (Distinct patches) ds :i esa
mifLFkr gksrk gSA bls varfoZ"V ¶yks,e (Included
phloem) ;k varjtk;yeh ¶yks,e (Interxylary phloem)
dgrs gSaA

2- ,dkbjsUFkl rus dh eTtk esa nks laogu iwy ik;s tkrs gSa
ftUgsa eTtk laogu iwy dgk tkrk gSA ;g Hkh rus dh
vlaxr of̀) dks n'kkZrk gSA lkekU; f}rh;d of̀) esa
eTtk esa laogu iwy ugha ik;s tkrs gSa ¼fp= 19-9½A

fudVsUFkl rus dh vlaxr lajpuk,a
(Anomalous Structures of Nyctanthes Stem)

fudVsUFkl rus ds vuqçLFk dkV esa fuEufyf[kr lajpuk,a
Li"V :i ls fn[kkbZ nsrh gSa&

vf/kpeZ (Epidermis) – ;g lcls ckgjh ijr gksrh gS
tks fd <ksydkdkj dksf'kdkvksa dh cuh gksrh gS rFkk ,d iafDr
esa O;ofLFkr gksrh gSA bl ij eksVh D;wfVdy dk vkoj.k ,oa
cgqdksf'kdh; jkse gksrs gSaA

oYdqV (Cortex) – ;g {ks= pkj&ikap ijrksa esa O;ofLFkr
gksrk gS rFkk LFkwydks.k ,oa ènqÙkd esa Li"Vr;k foHksfnr gksrk
gSA LFkwydks.k ckgj dh vksj tcfd ènqÙkd vUnj dh vksj
fLFkr gksrk gSA oYdqV {ks= ds pkjksa mHkkjksa okys {ks=ksa esa pkj
çfryksekuqfir (Inversaly oriented) laogu iwy ik;s tkrs gSaA
çR;sd laogu iwy la;qDr] leikf'oZd] [kqyk rFkk cká
vkfnnk:d gksrk gS bUgsa oYdqVh; laogu iwy (Cortical
vascular bundle) dgk tkrk gSA

vUr%'peZ (Endodermis) – oYdqV {ks= ds Bhd uhps ;g
ijr fLFkr gksrh gSA ;g ènqÙkd dksf'kdkvksa dh cuh ,d oy;
ds :i esa gksrh gS bldh dqN dksf'kdkvksa esa dSLisfj;u ifêdk,a
ikbZ tkrh gSaA

laogu Ård ra= (Vascular tissue system) – ;g
ra= f}rh;d of̀) çnf'kZr djrk gSA blesa ,s/kk ,d oy; ds
:i esa u gksdj prq"dks.kh; gksrh gSA Li"V f}rh;d of̀) ds
dkj.k ,s/kk ds Åij f}rh;d ¶yks,e rFkk ifjf/k dh vksj
çkFkfed ¶yks,e ik;k tkrk gSA ,s/kk ds Bhd uhps f}rh;d
tk;ye ,oa dsUæ Hkkx dh vksj çkFkfed tk;ye ik;k tkrk
gSA laogu iwy la;qDr] leikf'oZd] [kqyk ,oa vUr%vkfnnk:d
çdkj dk gksrk gSA

eTtk (Pith) – rus ds dsUæh; Hkkx esa Li"V] ènqÙkdh;
eTtk mifLFkr gksrh gSA

fudVsUFkl rus dh vlaxr lajpuk dk fo'ks"k
y{k.k (Important Character of Anomalous Structure
of Nyctanthes)

rus dh vkUrfjd lajpuk esa pkjksa mHkkjksa ds vUnj oYdqV
{ks= esa pkj çfryksekuqfir (Inversaly oriented) oYdqVh; laogu
iwy (Cortical vascular bundle) ik;s tkrs gSaA ;g rus dh
lkekU; lajpuk ugha gS vr% ,dkbjsUFk vlar òf) (Anomalous
growth) n'kkZrk ¼fp= 19-10½A
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fp= 19-9 ¼v½ % ,dkbjsUFkl rus ds vuqçLFk dkV dk vkjsf[kr fp=

fp= 19-9 ¼c½ % ,dkbjsUFkl rus ds vuqçLFk dkV dk dksf'kdh; fp=
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fp= 19-10 ¼v½ % fudVsUFkl rus ds vuqçLFk dkV dk vkjsf[kr fp=

fp= 19-10 ¼c½ % fudVsUFkl rus ds vuqçLFk dkV dk dksf'kdh; fp=
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fp= 19-11 % fcxuksfu;k rus dk vuqçLFk dkV
¼v½ vkjsf[kr fp= ¼c½ dksf'kdh; fp=
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fcxuksfu;k rus dh vlaxr lajpuk,a
(Anomalous Structures of Bignonia Stem)

fcxuksfu;k rus ds vuqçLFk dkV esa fuEufyf[kr lajpuk,a
Li"V :i ls fn[kkbZ nsrh gSa&

vf/kpeZ (Epidermis) – ;g <ksydkdkj dksf'kdkvksa dh
cuh lcls ckgjh ijr gksrh gSA bl ij D;wfVdy dk ,d eksVk
vkoj.k ik;k tkrk gSA

oYdqV (Cortex) – ;g ènqÙkd dksf'kdkvksa dk cuk nks
;k rhu iafDr;ksa dk {ks= gSA bu dksf'kdkvksa ds chp
vUrjdksf'kdh; LFky ik;s tkrs gSaA

vUr%'peZ (Endodermis) – ;g ènqÙkd dksf'kdkvksa dh
cuh ,d ijr gS budh dksf'kdkvksa esa dSLisfj;u ifêdkvksa ds
LFkku ij LVkpZ ik;k tkrk gSA

ifjjaHk (Pericycle) – ;g {ks= n<̀+ksÙkd ;qDr] pIiksa
(Patches) ds :i esa ik;k tkrk gSA ;s ǹ<+ksÙkd lewg vyx&vyx
vkeki (Size) ds gksrs gSa rFkk vrr oy; ds :i esa fLFkr gksrs
gSaA

laogu Ård ra= (Vascular tissue system) – rus dh
f}rh;d of̀) ds le; lkekU; ,s/kk ds vlkekU; O;ogkj ,oa
fØ;k'khyrk ds dkj.k ,s/kk ds pkj Li"V [kkapksa (Wedges)
fn[kkbZ nsrs gSaA bu [kkapksa ij dqN txg ¶yks,e ckgj dh vksj
¶yks,e vf/kd curk gS rFkk dqN txgksa ij deA tgka ij
¶yks,e vf/kd curk gS ml LFkku ij ,s/kk vUnj dh vksj /kal
tkrh gSA bl çdkj ,s/kk dh pkj Li"V Hkqtk,a (Arch) fn[kkbZ
nsrh gSA ¶yks,e daVdksa dh mifLFkfr ds dkj.k pkj LFkkuksa ij
tk;ye dh xrZe; gks tkrk gSA ,s/kk ds Bhd Åij f}rh;d
¶yks,e ,d oy; cukrk gSA lkFk gh pkj f=;Zd {ks=ksa (Four
diagonal regions) ij ;g f}rh;d tk;ye ij ncko Mkyrk
gS ftlls vaxzsth ds v{kj “U” vkÑfr dh lajpuk curh gSA
;g vkÑfr ,d nwljs ds lkeus gksrh gSA bu ¶yks,e [kkapksa ds
dkj.k pkj LFkkuksa ij f}rh;d tk;ye ckgj dh vksj çkFkfed
tk;ye gksrk gSA laogu iwy la;qDr] leikf'oZd] [kqyk rFkk
vUr%vkfnnk:d çdkj dk gksrk gSA

eTtk (Pith) – rus ds dsUæh; Hkkx esa lqLi"V] ènqÙkdh
eTtk ikbZ tkrh gSA

fcxuksfu;k rus dh vlaxr lajpuk dk fo'ks"k
y{k.k (Important Character of Anomalous Structure
of Bignonia Stem)

f}rh;d of̀) ds le; ikni ruksa esa ,s/kk lkekU; O;ogkj
,oa fØ;k'khyrk ds dkj.k leku :i ls f}rh;d ¶yks,e ,oa

f}rh;d tk;ye curk gS] QyLo:i ,d leku laoguh
flfy.Mj curk gS ysfdu fcxuksfu;k esa lkekU; ,s/kk ds
vlkekU; O;ogkj ,oa fØ;k'khyrk ds dkj.k pkj [kkapksa ;qDr
laoguh flfy.Mj curk gS vFkkZr~ pkj LFkkuksa ij ,s/kk ds ckgj
dh vksj vf/kd ek=k esa ¶yks,e dk fuekZ.k gksrk gS] blds
foijhr Hkhrj dh vksj de ek=k esa f}rh;d tk;ye dk
fuekZ.k gksrk gS blds ifj.kkeLo:i pkj f}rh;d ¶yks,e dh
xgjh [kkapsa (Deep wedges) cu tkrh gS tks fd f}rh;d
tk;ye esa xgjkbZ rd /kalh gksrh gSA ,s/kk dh ,slh vlkekU;
fØ;k'khyrk rus dh lkekU; f}rh;d of̀) esa ugha ns[kh tkrh
gS vr% ;g vlaxr f}rh;d òf) dk mnkgj.k gS ¼fp= 19-11½A

egRoiw.kZ fcUnq
1- tM+ ikni dk og Hkkx gS tks ewykadqj ls fodflr gksrk

gS rFkk lw;Z ds çdk'k ds foijhr xq#Rokd"kZ.k cy dh
rjQ tehu esa of̀) djrk gSA

2- ewy dh lcls cká ijr feêh ds d.kksa ls jxM+ [kkdj
u"V gks tkrh gS rFkk oYdqV dh cká ijr vf/kpeZ dh
rjg dk;Z djrh gS ftls ewyh; Ropk (Epiblema) dgrs
gSaA

3- ewy ij ,ddksf'kdh; ewy jkse ik;s tkrs gSaA

4- ewy dk laogu iwy vjh; gksrs gSa rFkk tk;ye cká
vkfnnk:d gksrs gSaA

5- ,dchti=h ewy esa laogu iwyksa dh la[;k 6 ls vf/kd
tcfd f}chti=h ikniksa esa laogu iwyksa dh la[;k 2 ls
6 rd gh gksrh gSA

6- ,dchti=h rus ds laogu iwy Hkj.k Ård esa fc[kjs gq,
gksrs gSaA

7- ,dchti=h rus ds laogu iwy la;qDr] leikf'oZd] cUn
rFkk vUr%vkfnnk:d gksrs gSaA

8- ,dchti=h rus ds çR;sd laogu iwy ds pkjksa vksj
n<̀+ksÙkd dksf'kdkvksa ls cuk ,d iwyh; vkPNkn gksrk gSA
bl iwy esa tk;ye dksf'kdk,a ‘V’ ;k ‘Y’ ds vkÑfr esa
O;ofLFkr gksrh gSaA

9- bu laogu iwyksa esa çksVkstk;ye ds uhps y;tkr ;k ty
xqfgdk,a ikbZ tkrh gSaA

10- f}chti=h rus esa laogu iwy ,d oy; ds :i esa dsUæ
esa O;ofLFkr jgrs gSaA

11- f}chti=h rus dk laogu iwy la;qDr] leikf'oZd] [kqyk
o vUr%vkfnnk:d gksrk gSA
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12- iÙkh ikni dk og Hkkx gS tks i.kZ vk|d (Leaf primordia)
}kjk rus ds ioZ laf/k ls ik'oZ mikax ds :i esa fodflr
gksrh gS ftlds d{k esa d{kLFk dfydk mifLFkr gksrh gSA

13- ,sfUtvksLiehZ ikniksa esa ifÙk;ka nks çdkj dh gksrh gS &
,dchti=h ikniksa esa lef}ikf'oZd ,oa f}chti=h ikniksa
esa i"̀Bk/kkjh i.kZA

14- ì"Bk/kkjh iÙkh esa dsoy fupyh vf/kpeZ ij ja/kz (Stomata)
ik;s tkrs gSa tcfd lef}ikf'oZd iÙkh dh Åijh o
fupyh nksuksa vf/kpeksZa ij ja/kz leku :i ls forfjr jgrs
gSaA

15- i"̀Bk/kkjh i.kZ dk i.kZe/;ksÙkd [kaHk o Liath Årdksa esa
foHksfnr jgrk gS tcfd lef}ikf'oZd iÙkh esa ;g dsoy
Liath Ård dk cuk gksrk gSA Liath Ård dk cuk gksrk
gSA

16- i.kZ esa laogu iwy la;qDr] leikf'oZd rFkk ca/k çdkj ds
gksrs gSaA

17- i.kZ esa laogu iwy mYVs gksrs gSa vFkkZr~ tk;ye Åij dh
vksj rFkk ¶yks,e uhps dh vksj fLFkr gksrk gSA

18- tM+ksa esa f}rh;d of̀) dsoy f}chti=h ikniksa dh tM+ksa
esa gh gksrh gSA

19- f}chti=h ikniksa dh tM+ esa ,s/kk ,oa dkx,s/kk
(Phellogen), f}rh;d foHkT;ksÙkd çdkj dh gksrh gSA
vr% tM+ esa f}rh;d of̀) çkjEHk gksus ij laoguh ,s/kk
curh gSA

20- tM+ksa esa ,s/kk dh lfØ;rk ds dkj.k f}rh;d of̀) gksrh
gSA

21- tM+ksa esa dkx,s/kk (Phellogen) dh lfØ;rk ds dkj.k
ifjRod (Periderm) curh gSA

22- f}chti=h rus esa f}rh;d of̀) blds jaHk ,oa jaHk ds
ckgjh {ks=ksa esa gksrh gSA

23- jaHk {ks= esa f}rh;d òf) ,s/kk dh lfØ;rk ds dkj.k gksrh
gS ftlls f}rh;d ¶yks,e o tk;ye curs gSA

24- rus ds ckgjh {ks= esa f}rh;d of̀) dkx,s/kk dh lfØ;rk
ds dkj.k gksrh gSA

25- laoguh ,s/kk ds ckgj dh vksj fLFkr lHkh èr Ård Nky
dgykrs gSaA

26- dkx,s/kk }kjk ifjRod (Periderm) esa xSlksa ds fofue;
ds fy;s mHkjs gq, lw{e fNæ gksrs gSa bUgsa okrja/kz dgrs gSaA

27- Mªslhuk ,dchti=h ruk gksrs gq, Hkh blesa f}rh;d of̀)
ikbZ tkrh gSA blesa nks çdkj ds laogu iwy ik;s tkrs gS

(i) çkFkfed laogu iwy rFkk (ii) f}rh;d laogu iwyA

28- ,dkbjsUFkl rus ds tk;ye esa vUrfoZ"V ;k vUrjtk;yeh
¶yks,e ,oa eTtk esa nks eTtk iwyksa dk ik;k tkuk bldh
vlaxr of̀) dks n'kkZrk gSA

29- fudVsUFkl ds rus ds oYdqV esa pkj çfryksekuqfir
(Inversaly oriented) oYdqV iwy ik;s tkrs gSa tks bldh
vlaxr f}rh;d of̀) dks n'kkZrs gSaA

30- fcxuksfu;k esa lkekU; ,s/kk dh vlkekU; fØ;k'khyrk ds
dkj.k vlaxr lajpuk curh gSA

vH;klkFkZ ç'u
oLrqfu"B ç'u
1- ikni dk og Hkkx tks ewykadqj ls fodflr gksrk gS

dgykrk gS&

¼v½ ewy ¼c½ ruk

¼l½ iÙkh ¼n½ mijksä lHkh

2- 2&6 rd laogu iwyksa dh la[;k gksrh gS&

¼v½ ,dchti=h tM+ esa ¼c½ f}chti=h tM+ esa

¼l½ ,dchti=h rus esa ¼n½ f}chti=h rus esa

3- Hkj.k Ård esa fc[kjs gq, laogu iwy ik;s tkrs gSa&

¼v½ ,dchti=h rus eas ¼c½ ,dchti=h ewy esa

¼l½ f}chti=h ewy esa ¼n½ f}chti=h ewy esa

4- eTtk esa nks eTtk iwyksa dh mifLFkfr dk mnkgj.k gS&

¼v½ Mªslhuk ¼c½ ,dkbjsUFkl

¼l½ fudVsUFkl ¼n½ fcxuksfu;k

5- la;qDr] lef}ikf'oZd] [kqyk o vUr%vkfnnk:d laogu
iwy ik;k tkrk gS&

¼v½ ,dchti=h rus eas

¼c½ f}chti=h rus esa

¼l½ lef}ikf'oZd iÙkh esa

¼n½ f}chti=h ewy esa

vfry?kqÙkjkRed iz'u
1- ewy esa fdl çdkj ds ewy jkse gksrs gSa\

2- ewy esa laogu iwy fdl çdkj ds gksrs gSa\

3- ,dchti=h ewy esa laogu iwyksa dh la[;k fdruh gksrh
gS\

4- ,dchti=h o f}chti=h rus esa dksbZ nks eq[; vUrj
crkb;sA

5- ,dchti=h rus ds laogu iwy dh fo'ks"krk fyf[k;sA
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y?kqÙkjkRed iz'u
1- ,dchti=h o f}chti=h rus dh vkUrfjd lajpuk esa

vUrj crkb;sA

2- i"̀Bk/kkjh o lef}ikf'oZd iÙkh dh vkUrfjd lajpuk esa
vUrj crkb;sA

3- lef}ikf'oZd iÙkh dh vkUrfjd lajpuk dk ukekafdr
fp= cukb;sA

4- f}chti=h tM+ esa f}rh;d of̀) dk ukekafdr fp=
cukb;sA

5- Mªslhuk esa vlaxr lajpuk ds y{k.k fyf[k;sA

6- ,dchti=h iÙkh ds vuqçLFk dkV dk ukekafdr fp=
cukb;sA

7- fcxuksfu;k rus ds vuqçLFk dkV dk dksf'kdh; ukekafdr
fp= cukb;sA

8- tM+ ds laogu iwy ij laf{kIr fVIi.kh fyf[k;sA

9- f}chti=h rus esa fdl çdkj dk laogu iwy ik;k tkrk
gSA bldk ukekafdr fp= cukb;sA

10- ifjRod D;k gS\ blds çeq[k ?kVdksa ds dk;Z fyf[k;sA

fucU/kkRed iz'u
1- f}chti=h rus esa f}rh;d of̀) fdl çdkj gksrh gS\

foLr̀r O;k[;k dhft;sA vko';d ukekafdr fp= cukb;sA

2- i"̀Bk/kkjh i.kZ dh vkUrfjd lajpuk dk o.kZu dhft;sA
vko';d ukekafdr fp= cukb;sA

3- fudVsUFkl rus esa vlaxr of̀) dk lfp= o.kZu dhft;sA

4- ,dkbjsUFkl rus esa vlaxr o`f) dk lfp= o.kZu dhft;sA

5- fuEufyf[kr ij laf{kIr fVIi.kh fyf[k;s&

¼v½ laoguh ,s/kk ¼c½ ifjRop

mÙkjekyk% 1 ¼v½ 2 ¼c½ 3 ¼v½ 4 ¼c½ 5 ¼c½
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v/;k; & 20

vkS"kf/k; egRo ds eq[; ikniksa dk lkekU; fooj.k
(General Account of Main Medicinally Important Plants)

ekuo dh mRifÙk ds lkFk gh ekuo }kjk ikniksa dk
mi;ksx fofHkUu çdkj dh chekfj;ksa ds mipkj esa fd;k tkrk
jgk gSA _Xosn esa ikniksa dk vkS"kf/k ds :i esa mi;ksx dk o.kZu
feyrk gSA pjd&lafgrk rFkk lqJr̀ lafgrk ftUgsa fpfdRlk
txr dk tud ekuk tkrk gS] esa yxHkx 700 vkS"kf/k; ikniksa
dk o.kZu feyrk gSA

vkS"kf/k; ikniksa dk egRo muesa ik;s tkus okys fofHkUu
çdkj ds jklk;fud inkFkksZa ds dkj.k gksrk gSA ;s inkFkZ
,sYdsykWbM~l (Alkaloids), XykbdkslkbM~l (Glycosides), Vsfuu
(Tanin), jsftu (Resins) ok"i'khy rsy (Volatile oils), 'ys"ek
(Mucilage), xksan (Gums) vkfn gksrs gSaA bUgsa ikni vius
fofHkUu Hkkxksa tSls Qy] cht] Nky] tM+] iÙkh vkfn esa laxzfgr
djrs gSaA vf/kdka'k vkS"kf/k; ikni taxyh ;k oU; (Wild) gksrs
gSaA dqN ikniksa dk ?kjksa] cxhpksa ;k [ksrksa esa vkS"kf/k; mi;ksx
ds fy;s mxk;k Hkh tkrk gSA leLr ;wukuh ,oa vk;qosZfnd
vkS"kfèk;k¡ ikniksa ls gh çkIr gksrh gSaA

bl v/;k; esa ge dqN egRoiw.kZ vkS"kf/k; ikniksa rFkk
muls çkIr gksus okyh vkS"kf/k;ksa dk o.kZu djsaxsA

1- jkmfYQ;k lisZUVkbuk (Rauwolfia serpentina)

oxhZÑr fLFkfr

mifoHkkx & vkor̀chth (Angiospermae)

oxZ & f}chti=h (Dicotyledonae)

mi oxZ & xseksisVsyh (Gamopetalae)

Js.kh & ckbdkisZysVh (Bicarpellatae)

x.k & tsfU'kfu,sYl (Gentianales)

dqy & ,sikslkbuslh (Apocynaceae)

bdkbZ & XIII

oa'k & jkmfYQ;k (Rauwolfia)

tkfr & lisZUVkbuk (Serpentina)

lkekU; uke & liZxU/kk

;g ikni Hkkjr esa m".kdfVcU/kh; fgeky; {ks=] nkftZfyax]
iatkc] flfDde ds rjkbZ {ks=] vklke] if'peh ?kkVksa ds iBkjksa
rFkk v.Meku ds B.Ms {ks=ksa esa cgqrk;r ls feyrk gSA blds
vfrfjDr vktdy mÙkj çns'k] egkjk"Vª] tEew ,oa d'ehj]
fcgkj] dsjy] e/; çns'k ,oa xqtjkr esa bldh [ksrh Hkh dh tk
jgh gSA

jkmfYQ;k dk ikni cgqo"khZ; >kM+h (Perennial shrub)
gksrk gSA bldh yEckbZ 15 ls 45 lseh gksrh gSA bl ikni dh
dfUny tM+ksa ls vkS"kf/k; çkIr dh tkrh gSA blesa yxHkx 80
çdkj ds ,sYdsykWbM~l ik;s tkrs gSa] ftlesa vtkesfyu
(Ajamaline), vtkesfyfuu (Ajamalinine), lisZUVkbu
(Serpentine), lisZUVkbfuu (Serpentinine), jsljfifuu
(Reserpinine), jsljfiu (Reserpine), jkmfYQfuu
(Rauwolfinine), fMljfifMu (Deserpidine) vkfn eq[; gSA

vkS"kf/k; mi;ksx (Medicinal Use)
jkmfYQ;k ds eq[; vkS"kf/k; mi;ksx fuEufyf[kr gS &

(i) ekufld jksxksa ,oa mPp jäpki dks de djus ds fy;s
vR;Ur mi;ksxh gSA

(ii) bls ikxyiu dh nok Hkh dgrs gSa D;ksafd bldk mi;ksx
rhoz ikxyiu dks de djus esa fd;k tkrk gSA

(iii) eysfj;k] liZna'k] vfuæk] ehxhZ vkfn ds mipkj esa ;g
mi;ksxh gSA

(iv) çlo dky ds le; xHkkZ'k; ladqpu ds fy;s Hkh bldk
mi;ksx fd;k tkrk gSA
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(v) nLr] isfp'k ,oa vk¡rksa ds nnZ esa bldh tM+ksa dk dk<+k
jksxh dks fiyk;k tkrk gS tks fd vR;Ur mi;ksxh gSA

(vi) ;g Ñfegj gksrh gSA

2- dqjdqek yksaxk (Curcuma longa)
oxhZÑr fLFkfr

mifoHkkx & vkor̀chth (Angiospermae)
oxZ & f}chti=h (Dicotyledonae)
Js.kh & bfixkbuh (Epigynae)
dqy & ftUthcjslh (Zingiberaceae)
oa'k & dqjdqek (Curcuma)
tkfr & yksaxk (Longa)
lkekU; uke & gYnh

gYnh mRiknu esa Hkkjr fo'o dk lcls cM+k ns'k gSA Hkkjr
esa bldh [ksrh egkjk"Vª] rfeyukMq] dukZVd] mM+hlk] vkUèkzçns'k
o dsjy esa dh tkrh gSA

bldk ikni ,do"khZ; 'kkd (Herb) gS rFkk bldh
Å¡pkbZ yxHkx ,d ehVj rd gksrh gSA gYnh ikS/ks ds Hkwfexr
çdUn (Rhizome) ls çkIr dh tkrh gSA blesa eq[; :i ls
dqjD;wfeu  (Curcumine), ftfUtcsfju (Zingiberine), Vjesfjd
rsy (Termeric oil) rFkk ok"i'khy rsy (Volatile oils) ik;s
tkrs gSaA gYnh dk ihyk jax blesa mifLFkr dqjD;wfeu ds
dkj.k gksrk gSA

gYnh ds vkS"kf/k; xq.k fuEufyf[kr gS &

(i) gYnh jä 'kks/kd (Blood purifier), Ñfegj rFkk ok;quk'kd
(Carminative) gksrh gSA

(ii) lnhZ] tqdke o [kkalh esa xquxqus nw/k ds lkFk gYnh
feykdj jkf= dks lksrs le; ihus ls vkjke feyrk gSA

(iii) ihfy;k] nek] nLr] Toj ,oa ;Ñr jksx ds jksfx;ksa ds fy;s
gYnh mi;ksxh gSA

(iv) cká ,oa vkarfjd 'kkjhfjd pksVksa esa nw/k ds lkFk gYnh dk
lsou xq.kdkjh gksrk gSA

(v) Ropk laca/kh jksxksa] pksV ,oa ?kko ij gYnh dk ysi
xq.kdkjh gksrk gSA

3- isikoj lkseuhQsje (Papaver somniferum)
oxhZÑr fLFkfr

mifoHkkx & vkor̀chth (Angiospermae)
oxZ & f}chti=h (Dicotyledonae)
mioxZ & iksyhisVsyh (Polypetalae)
Js.kh & Fksyseh¶jksjh (Thalamiflorae)

x.k & isjkbVsYl (Parietales)
dqy & isikojslh (Papaveraceae)
oa'k & isikoj (Papaver)
tkfr & lkseuhQsje (somniferum)
lkekU; uke & iksLr ;k vQhe

Hkkjr esa vQhe (Opium) jch dh Qly ds :i esa mxk;k
tkrk gSA Hkkjr esa bldh [ksrh mÙkj çns'k] e/; çns'k] fcgkj
,oa jktLFkku çkarksa esa dh tkrh gSA bldh [ksrh gj O;fä ugha
dj ldrk gSA bldh [ksrh ds fy;s ljdkj ls vkKk ysuh
iM+rh gS rFkk bldh [ksrh ij ljdkjh fu;a=.k gksrk gSA

vQhe dk ikni ,do"khZ; gS rFkk blesa ,dy vUrLFk
(Solitary Terminal) iq"i rFkk Qy dsIlwy (Capsule) gksrk
gSA vQhe] ikni ds dPps Qy dsIlwy ls çkIr dh tkrh gSA
dPps Qyksa ij fo'ks"k çdkj ds /kkjnkj pkdw }kjk phjk (incision)
yxk;k tkrk gSA phjk yxkus ij gYds ihys jax dk nw/k ;k
ysVsDl fudyrk gSA ;g nw/k lw[kus ij Hkwjs dkys jax dk gks
tkrk gSA

vQhe esa yxHkx 30 çdkj ds ,sYdsykW,M~l ik;s tkrs gSaA
bueas eq[; ,sYdsykW,M~l gSa &

eksfQZu (Morphine), isikojhu (Papaverine), dksMhu
(Codeine), ukjdksVhu (Narcotine), fFkcsuhu (Thebenine),
uklhZu (Narceine) vkfnA

vQhe ds vkS"kf/k; mi;ksx fuEufyf[kr gS &

(i) vQhe 'kked (Sedative) ,oa 'okid (Narcotic) xq.k
okyh gksrh gS vr% bldk mi;ksx nnZ fuokjd vkS"kf/k ds
:i esa fd;k tkrk gSA

(ii) ;g vfrlkj (Diarrhoea) ,oa nLr (Dysentry) esa
ykHknk;d gSA

(iii) dksMhu dk mi;ksx [kkalh] tqdke ,oa utys ds mipkj
esa fd;k tkrk gSA

(iv) vQhe mÙkstuk ,oa cspSuh ls jkgr fnykdj uhan dks çsfjr
djrh gSA

(v) vQhe ds vf/kd mi;ksx ls Hkw[k de yxuk] dCt]
vfuæk] ydok] ewNkZ (Coma) vkfn O;kf/k;k¡ Hkh mRiUu
gks ldrh gSaA

4- Qs:yk vklkQkbfVMk (Ferula asafoetida)
oxhZÑr fLFkfr

mifoHkkx & vkor̀chth (Angiospermae)
oxZ & f}chti=h (Dicotyledonae)
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mioxZ & iksyhisVsyh (Polypetalae)
Js.kh & dsYlh¶yksjh (Calyciflorae)
x.k & vEcsysYl (Umbellales)
dqy & vEcsyhQsjh (Umbelliferae) ;k

,sfi,lh (Apiaceae)
oa'k & Qs:yk (Ferula)
tkfr & vklkQksbfVMk (asafoetida)
lkekU; uke & ghax

fgax if'peh vQxkfuLrku] bjku rFkk Hkkjr esa ik;k
tkus okyk ikni gSA Hkkjr esa bls iatkc rFkk d'ehj esa mxk;k
tkrk gSA ghax dk ikni cgqo"khZ; 'kkd (Perenial herb) gSA
ghax bl ikni dh eksVh o ekaly tM+ ls çkIr gksrh gSA ghax
çkIr djus ds fy;s bldh eksVh o ekaly tM+ ij dV yxkdj
nwf/k;s jax dk rjy inkFkZ çkIr fd;k tkrk gSA ;g nwf/k;k
rjy inkFkZ ok;q ds lEidZ esa vkus ij xgjs Hkwjs jax ds Bksl
inkFkZ esa cny tkrk gSA blh xgjs Hkwjs jax ds Bksl inkFkZ dks
ghax dgrs gSaA

ghax vR;Ur dM+ok ,oa rh[kh xa/k okyk inkFkZ gksrk gSA
blesa eq[; :i ls Qs:fyd vEy] ok"i'khy rsy] vEcsyhQsjksUl
(Umbelliferons) rFkk dkcZu MkblYQkbM eq[; :i ls gksrs gSaA

ghax ds vkS"kf/k; mi;ksx fuEufyf[kr gS &

(i) ghax vip] dQ o nek ds mipkj esa vR;Ur ykHknk;d gSA

(ii) ghax dk mi;ksx dCtgj (Laxative), ikpd (Digestive),
ok;quk'kd (Carminative), Ñfegj (Antihelmintic),
nLrkoj ,oa mÙkstd ds :i esa fd;k tkrk gSA

(iii) ghax cPpksa esa U;weksfu;k rFkk 'okluyh 'kksFk (Bronchitis)
esa vR;Ur xq.kdkjh gSA

(iv) fexhZ ds mipkj esa ghax dk mi;ksx fd;k tkrk gSA

5- fludksuk vksfQfluSfyl (Cincona officinalis)
oxhZÑr fLFkfr

mifoHkkx & vkor̀chth (Angiospermae)
oxZ & f}chti=h (Dicotyledonae)
mioxZ & iksyhisVsyh (Polypetalae)
Js.kh & buQsjh (Inferae)
x.k & :fc,sYl (Rubiales)
dqy & :fc,slh (Rubiaceae)
oa'k & fludksuk (Cincona)
tkfr & vksfQlhusfyl (officinalis)
lkekU; uke & dquSu (Quinan)

dquSu mRiknu ds çeq[k ns'k Hkkjr o b.Mksusf'k;k gSA
Hkkjr esa flfDde] uhyfxjh] if'peh caxky] e/; çns'k o
nf{k.kh Hkkjr esa dquSu ik;k tkrk gSA dquSu nf{k.kh vesfjdk dh
bf.Mt igkfM+;ksa dk ewy fuoklh gSA

dquSu ,d lnkcgkj o{̀k gksrk gSA vkS"kf/k ¼dquSu½ bldh
Nky ls çkIr dh tkrh gSA fl- dsfylk;;k] fl- ysMftfjuk]
fl- lDlh:ck] fl- jksxLVk vkfn dh Nky dks lq[kkdj mlls
,sYdsykW,M~l çkIr fd;s tkrs gSaA buesa çeq[k ,sYdsykW,M~l
dquSu (Quinan), fludksfuu (Cinconine), fludksfuMhu
(Cinconidine) rFkk fDofuMhu (Quinidine) gSA

dquSu ds vkS"kf/k; mi;ksx fuEufyf[kr gS &

(i) dquSu eysfj;k cq[kkj ds mipkj esa vR;Ur çHkkodkjh gSA

(ii) bldk mi;ksx dkyh [kkalh ,oa frYyh ds foo/kZu
(Enlargement of spleen) esa fd;k tkrk gSA

(iii) dquSu dk mi;ksx jksxk.kqjks/kh ,oa dhV fod"kZd (Repellant)
ds :i esa fd;k tkrk gSA

(iv) eUnkfXu] vfefcd isfp'k (Amoeboid dysentry), fueksfu;k
vkfn esa Hkh bldk mi;ksx fd;k tkrk gSA

(v) xfB;k ,oa VkWfUly 'kksFk (Tonsilitis) ds mipkj esa Hkh
bldk mi;ksx fd;k tkrk gSA

egRoiw.kZ fcUnq
1- vkfndky ls gh ikniksa dk mi;ksx fofHkUu çdkj ds

ekuo jksxksa ds mipkj esa fd;k tkrk gSA

2- vkS"kf/k; ikniksa esa fofHkUu çdkj ds ,sYdsykWbM~l ik;s
tkrs gSaA vr% budk mi;ksx vkS"kf/k ds :i esa fd;k
tkrk gSA

3- leLr ;wukuh ,oa vk;qosZfnd vkS"kf/k; ikniksa ls gh çkIr
dh tkrh gSA

4- jkmfYQ;k dk ikni ,d cgqo"khZ; >kM+h gSA bldh
dfUny tM+ksa ls vkS"kf/k çkIr dh tkrh gSA

5- jkmfYQ;k ekufld jksxksa] ikxyiu] eysfj;k] liZna'k]
fexhZ vkfn jksxksa esa vR;Ur ykHkdkjh gSA

6- gYnh ikS/ks ds Hkwfexr çdUn ls çkIr dh tkrh gSA

7- gYnh dk ihyk jax blesa mifLFkr dqjD;qfeu ds dkj.k
gSA

8- vQhe ikni ds dPps Qy dsIlwy esa phjk yxkdj çkIr
dh tkrh gSA çkjfEHkd voLFkk esa ;g nwf/k;s jax dk
ysVsDl gksrk gSA ckn eas ;g lq[kdj xgjs jax dk gks tkrk
gSA bls gh vQhe dgrs gSaA
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9- ghax Qs:yk ikni dh eksVh o ekaly tM+ksa ls çkIr dh
tkrh gSA

10- ghax ,d vR;Ur dM+ok ,oa rh[kh xa/k okyk inkFkZ gS
blesa eq[; :i ls QS:fyd vEy ik;k tkrk gSA

11- dquSu fludksuk uked ikni dh Nky ls çkIr dh tkrh
gSA

12- dquSu nf{k.kh vesfjdk dh bf.Mt igkfM+;ksa dk ewy
fuoklh ikni gSA

vH;klkFkZ ç'u
oLrqfu"B ç'u
1- lisZUVkbu ,sYdsykWbM çkIr fd;k tkrk gS &

¼v½ liZxa/kk dh ewy ls

¼c½ v'oxa/kk dh ewy ls

¼l½ fludksuk ds rus ls

¼n½ isikoj ds dsIlwy ls

2- vQhe dk egRoiw.kZ ,sYdsykWbM gS &

¼v½ dquSu ¼c½ lisZUVkbu

¼l½ ekfQZu ¼n½ VksVk Dohu

3- ikxyiu dh nok çkIr dh tkrh gS &

¼v½ v'oxa/kk ls ¼c½ liZxa/kk ls

¼l½ vQhe ls ¼n½ fludksuk ls

4- gYnh dk ihys jax dk çeq[k ,sYdsykWbM gS &

¼v½ dqjD;wfeu ¼c½ ftfUtcsfju

¼l½ lisZUVkbu ¼n½ isikojhu

5- ghax çkIr dh tkrh gS &

¼v½ rus ls ¼c½ tM+ ls

¼l½ dPps Qy ls ¼n½ cht ls

vfry?kqÙkjkRed ç'u
1- liZxa/kk dk okuLifrd uke fyf[k;sA

2- gYnh ikni ds fdl Hkkx ls çkIr dh tkrh gS\

3- vQhe ikni ds fdl Hkkx ls çkIr dh tkrh gS\

4- ghax D;k gS\

5- dquSu ikni dk ewy LFkku dkSulk gS\

y?kqÙkjkRed ç'u
1- vkS"kf/k çnku djus okys pkj ikniksa ds okuLifrd uke

fyf[k;sA

2- ghax esa mifLFkr ,sYdsykWbM~l ds uke fyf[k;sA

3- vQhe esa ik;s tkus okys ,sYdsykWbM~l ds uke fyf[k;sA

4- vQhe dk vR;f/kd lsou gkfudkjd D;ksa gS\

5- ikniksa esa vkS"kf/k; xq.k D;ksa gksrs gS\

6- liZxa/kk ds vkS"kf/k; xq.k fyf[k;sA

7- gYnh dk mRiknu dgk¡ ij gksrk gS\ bleas ik;s tkus okys
çeq[k nks ,sYdsykWbM~l ds uke fyf[k;sA

8- vQhe ds ikni dk okuLifrd uke fyf[k;sA blls
vQhe dSls çkIr dh tkrh gS\

9- ghax dSls çkIr dh tkrh gS\ ghax esa ik;s tkus okys
jklk;fud inkFkksZa ds uke fyf[k;sA

10- dquSu ds vkS"kf/k; mi;ksx fyf[k;sA

fucU/kkRed ç'u
1- fuEufyf[kr ikniksa ds okuLifrd uke] dqy rFkk mi;ksxh

ikni Hkkx dk uke fyf[k;s &

v- liZxa/kk  c- gYnh  l- vQhe  n- ghax  ;- dquSu

2- dquSu dh oxhZÑr fLFkfr crkb;s rFkk blds vkS"kf/k;
mi;ksx crkb;sA

3- ghax dk forj.k rFkk vkS"kf/k; mi;ksx crkb;sA

mÙkjekyk % 1 ¼l½ 2 ¼v½ 3 ¼c½ 4 ¼v½ 5 ¼c½
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v/;k; & 21

ikni 'kjhj fØ;k foKku & çFke
(Plant Physiology - I)

ikni ty lEcU/k (Plant Water Relationship)
ikni thou ds fy, ty dk egRo

ty ,d vR;Ur egRoiw.kZ fof'k"V ,oa vlk/kkj.k ;kSfxd
gS blds fof'k"V HkkSfrd ,oa jklk;fud xq.kksa tSls mPp fof'k"V
m"ek] mPp ok"iu m"ek] mPp llatu ,oa vklatu cy] rhuksa
voLFkkvksa vFkkZr~ Bksl] æo ,oa xSl esa miyC/krk] lkoZf=d
foyk;d] çÑfr esa ckgqY;rk vkfn ds dkj.k ty dk fo'ks"k
egRo gSA ikS/ks ds Hkkj dk vf/kdre Hkkx ty gksrk gS ,oa ;g
thoæO; dk çeq[k ?kVd gSA ty fofHkUu tSfod fØ;kvksa ls
vfuok;Z :i ls lEc) gS D;ksafd lHkh tSfod fØ;k,a tyh;
ek/;e esa gh lEiUu gksrh gSA bu lHkh fØ;kvksa dks le>us ds
fy, muls lEcfU/kr fof/k;ksa dks le>uk vR;Ur vko';d gSA
;s fof/k;k¡ fuEu gSaA

¼1½ folj.k  ¼2½ ijklj.k  ¼3½ thoæO; dqapu

¼4½ LQhfr  ¼5½ vUr%'kks"k.k

ty ds lzksr ,oa çdkj

ènk esa ty lnSo o"kkZ ds dkj.k vkrk gSA o"kkZ esa vk;k
ty /khjs&/khjs feêh esa fjlrk gS ijUrq vf/kdka'k ty çkÑfrd
<ykuksa ls cgdj unh] ukyksa] rkykcksa esa ,df=r gksrk tkrk gSA
;g cgus okyk ty viokfgr ty (Run away water) dgykrk
gSA feêh esa fjlus okyk ty pkj çdkj dk gksrk gSA

1- xq:Roh; ty (Gravitational water) % ;g ty
xq:Rokd"kZ.k ds dkj.k dkQh xgjkbZ rd tkrk gS ,oa
ikni dks vo'kks"k.k ds fy, miyC/k ugha gksrk gSA

2- vkæZrk ty (Hygroscopic water) % ènk d.kksa dh
lrg ij ty dh ,d lw{e ijr vf/k'kksf"kr gksrh gS bls
vkæZrk ty dgrs gSaA ;g ty Hkh ikniksa dks miyC/k ugha
gksrk gSA

bdkbZ & XIV

3- :æ ty (Bound water) % ènk esa mifLFkr fofHkUu
jklk;fud ;kSfxdksa esa Hkh ty dh dqN ek=k ikbZ tkrh
gS tks ikniksa dks çkIr ugha gksrh gSA

4- dsf'kdk ty (Capillary water) % ènk d.kksa ds e/;
vodk'kks esa ,df=r ty dsf'kdk ty dgykrk gS ,oa
ikniksa }kjk tM+ ds ek/;e ls dsoy blh ty dk
vo'kks"k.k fd;k tkrk gSA

folj.k (Diffusion)
ty esa 'kDdj Mkyus ij og ?kqy tkrh gSA blh çdkj

cUn dejs esa b= dh 'kh'kh [kksyus ij bldh lqxa/k lkjs dejs
esa QSy tkrh gSA ,slk D;ksa gksrk gS\ leLr inkFkksZa ds v.kq pkgs
os Bksl] æo ;k xSl voLFkk esa gks xfrt ÅtkZ ds dkj.k fujUrj
xfr djrs jgrs gSA ,oa ,d LFky ls nwljs LFky dh rjQ
LFkkukUrfjr gksus dh çÑfr n'kkZrs gS] ftls folj.k dgk tkrk
gSA ifjHkk"kkuqlkj Bksl] æo vFkok xSl ds v.kqvksa dh mudh
mPp lkUærk ls fuEu lkUærk dh rjQ LFkkukUrfjr gksus dh
çof̀r folj.k dgykrh gSA

folj.k fØ;k Bksl] æo ,oa xSl rhuksa voLFkkvksa esa ikbZ
tkrh gSA xSlksa esa bldh rhozrk lokZf/kd gksrh gS] æo esa
vis{kkÑr /kheh xfr ls rFkk Bksl esa ugha ds cjkcj gksrh gSA

ijklj.k (Osmosis)
ijklj.k folj.k dh ,d fof'k"V çfØ;k gS ftlesa ty

vFkok foyk;d ds v.kq vius mPp lkUæ.k {ks= ls fuEu lkUæ.k
{ks= dh rjQ v)ZikjxE; f>Yyh ls LFkkukUrfjr gksrs gSA
ijklj.k dks fuEufyf[kr 'kCnksa esa ifjHkkf"kr fd;k tk ldrk
gS & ̂ ^tc ,d foy;u ,oa ty v)ZikjxE; f>Yyh }kjk ,d
nwljs ls iF̀kd dj fn;s tkrs gS rks ty ds v.kqvksa dk blds
mPp lkUæ.k {ks= ls fuEu lkUæ.k {ks= dh rjQ v)ZikjxE;
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f>Yyh ls gksrs gq, folj.k gksus yxrk gS ftls ijklj.k dgk
tkrk gSA ijklj.k ,oa folj.k esa dqN vUrj fuEufyf[kr gSA

ijklj.k dk çn'kZu vkyw ijklj.kekih (Potato
osmoscope) }kjk fd;k tk ldrk gSA

vkyw ijklj.kekih (Potato Osmoscope)
vkyw dk fNydk gVkdj mlesa pkdw ls ,d xqfgdk cukrs

gSA xqfgdk esa 'kdZjk foy;u Hkjdj foy;u Lrj ij fiu yxk
nsrs gSA bls vc ty ls Hkjs chdj esa j[krs gS dqN le; ckn
ijh{k.k djus ij ns[krs gS fd xqfgdk ds ty Lrj esa of̀) gks
tkrh gSA bldk dkj.k chdj ls ty ds v.kqvksa dk vkyw dh
irksZa ls gksdj xqfgdk ds foy;u esa igqapuk gS] tks ijklj.k
fØ;k dks çnf'kZr djrk gS ¼fp= 21-1½A

ijklj.k nkc (Osmotic Pressure)
nkc tks ty ds v.kqvksa ds v)ZikjxE; f>Yyh ls gksrs gq,

tyh; foy;u esa ços'k djus ls bruh :dkoV mRiUu dj ns
ftlls fd foy;u ds vk;ru esa of̀) u gks lds ijklj.k nkc
dgykrk gSA nwljs 'kCnksa esa ;fn fdlh foy;u dks v)ZikjxE;
f>Yyh }kjk foyk;d ls iF̀kd dj fn;k tk;s vkSj fdlh nkc
}kjk foyk;d ds v.kqvksa dks foy;u esa ços'k gksus ls jksdk tk;s

rks ;g nkc ijklj.k nkc dgykrk gSA bls ok;qe.Myh; nkc
bdkbZ esa çnf'kZr fd;k tkrk gSA

ijklj.k ds çdkj
ijklj.k nks çdkj dk gksrk gSA

¼1½ vUr%ijklj.k (Endosmosis)
¼2½ ckáijklj.k (Exosmosis)

1- vUr%ijklj.k % ty@foyk;d ds v.kqvksa dk ltho
dksf'kdk ds Hkhrj fjfDrdk ds dksf'kdk jl esa ços'k
vUr%ijklj.k dgykrk gSA lw[kh fd'kfe'kksa dsk ty ds
vUnj j[kus ij budk ty vo'kks"k.k dj Qwy tkuk
vUr%ijklj.k dk mnkgj.k gSA

2- ckáijklj.k % ltho dksf'kdkvksa esa ty ds v.kqvksa dks
ckgj fudyuk ckáijklj.k dgykrk gSA ;fn dqN vaxwj
ysdj mUgsa 25-30% 'kdZjk foy;u esa j[k fn;k tk;s rks
dqN le; ckn vaxwj fldqM+ dj fipd tkrs gS D;kasfd

fp= 21-1 vkyw dk ijklj.kekih&ijklj.k dh fØ;k dk çn'kZu djrs gq,
¼v½ çkjfEHkd Lrj ¼c½ vfUre Lrj

folj.k ijklj.k

  1- blesa v.kqvksa dk folj.k Lora= :i ls fcuk fdlh blesa dsoy ty ds v.kqvksa dk folj.k v)ZikjxE; f>Yyh esa

jksd Vksd ds gksrk gSA ls gksrk gSA

  2- folj.k fØ;k Bksl] æo ,oa xSl rhuksa esa gksrh gSA ijklj.k dsoy ty@foyk;d ds v.kqvksa esa gksrk gSA

  3- folfjr gksus okys v.kq lh/ks lEidZ esa jgrs gSaA ijklj.k djus okys v.kq v)ZikjxE; f>Yyh }kjk ,d nwljs ls

iF̀kd jgrs gSaA
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vfrlkUæ 'kdZjk ds ?kksy ds çHkko ls vaxwj ty dk R;kx
djus yxrs gSA ;g fØ;k ckáijklj.k dgykrh gSA

LQhfr (Turgidity)
ijklj.k fØ;k }kjk vo'kksf"kr ty dksf'kdk dh fjfDrdk

eas ,df=r gksrk jgrk gS ftlds fjfDrdk ds vk;ru esa of̀)
gksrh gS ;g fjfDrdk dksf'kdk æO; ij ncko Mkyrh gS tks
IykTek f>Yyh vkSj vUr esa dksf'kdk fHkfÙk rd igqap tkrk gSA
bl nkc dks LQhr nkc dgrs gSA LQhr nkc (Turgor pressure)
ds dkj.k dksf'kdk ds Qwyus dks LQfrrk (Turgidity) rFkk
dksf'kdk dks LQhr dksf'kdk dgrs gSA bl LQhr nkc ds
çfrfØ;k ds dkj.k dksf'kdk fHkfÙk foifjr fn'kk esa fjfDrdk
dh f>Yyh ij nkc Mkyrh gS ftls fHkfÙk nkc (Wall pressure)

dgrs gSA fHkfÙk nkc dk eku lnSo LQhr nkc ds cjkcj fdUrq
fn'kk esa foifjr gksrk gS ¼fp= 21-2½A

folj.k nkc U;wurk rFkk pw"k.k nkc
(Diffusion Pressure Deficit (DPD) and Suction
Pressure)

'kq) ty dh fdlh foy;u ls rqyuk djs rks foy;u esa
ikuh dh deh gksrh gSA bl deh dh iwfrZ gsrq ty ges'kk 'kq)
ty ls foy;u dh rjQ tkrk gSA ekuk fd foy;u dh
lkUærk 5% gS rks mlesa ty dk folj.k nkc 95 gksxkA pwafd
ty dk forj.k nkc 100 gksrk gS vr% nksuksa ds folj.k nkc dk
vUrj folj.k nkc U;wurk dgykrh gSA vFkkZr~ DPD = 100–
95=5 nwljs 'kCnksa esa ok;qe.Myh; nkc ij foyk;d ,oa foy;u
ds e/; tks folj.k nkc fHkUurk gksrh gS mls folj.k nkc
U;wurk dgrs gSA

folj.k nkc U;wurk dh deh iwfrZ gsrq foy;u }kjk ty
dk vo'kks"k.k gksrk gS vr% bls pw"k.k nkc Hkh dgk tkrk gSA

ijklj.k nkc (OP), LQhr nkc (TP), fHkfÙk nkc (WP)

rFkk folj.k nkc U;wurk esa lEcU/k dks bl lehdj.k }kjk
le>k;k tk ldrk gSA

DPD = OP – TP
ijUrq TP WP

vr% DPD = OP–WP
ijklj.k fØ;k esa ty dk çokg ges'kk de DPD {ks= ls

vf/kd DPD {ks= dh rjQ gksrk gSA iw.kZ LQhr dksf'kdk esa
dksf'kdk æO; dk ijklj.k nkc ,oa LQhr nkc cjkcj gksrs gS
vr% folj.k nkc U;wurk dk eku 'kwU; gksrk gS blfy, bl
dksf'kdk }kjk ty dk vo'kks"k.k ugha gksrk gS blds foifjr
'yFk dksf'kdk esa LQhr nkc cgqr de ,oa ijklj.k nkc
vfèkdre gksrk gS vr% folj.k nkc U;wurk dk eku vf/kd gksus
ls ;g ty dk vo'kks"k.k djrh gSA

thoæO; dqapu (Plasmolysis)
;fn thfor dksf'kdk dks 'kdZjk ds vR;f/kd lkUæ foy;u

esa j[kk tkos rks cfgZ%ijklj.k ds }kjk fjfDrdk ls ty dksf'kdk
ls ckgj tkus yxrk gSA bl çdkj ls ty R;kxus ds dkj.k
thoæO; ,oa dksf'kdk fHkfÙk fldqM+uk çkjEHk dj nsrs gSA
dksf'kdk fHkfÙk ,d lhfer voLFkk rd gh vkadqpu djrh gS
ijUrq thoæO; çR;kdf"kZr gksdj dksf'kdk fHkfÙk ls vyx gks
tkrk gS vkSj vUr esa dksf'kdk ds e/; ,d xksykdkj fi.M ds
:i esa jg tkrk gSA thoæO; ds fdlh ckgjh vfrijklj.kh
foy;u ds çHkko ds dkj.k vkdqapu dh bl fØ;k dks thoæO;
dqapu (Plasmolysis) dgrs gSaA

;fn thoæO; dqafpr dksf'kdk dks 'k q) ty ;k
vèkksijklj.kh foy;u esa j[kk tk;s rks ckgj ls ty dksf'kdk
ds Hkhrj çfo"V djus yxrk gS ftlls thoæO; ,oa dksf'kdk
fHkfÙk iqu% viuh okLrfod fLFkfr esa vk tkrs gSaA bl fØ;k dks
fothonzO; dqpau (Deplasmolysis) dgrs gSa ¼fp= 21-3½A

fp= 21-2 % ikni dksf'kdk esa fofHkUu nkc
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vUr%'kks"k.k (Imbibition)
vUr%'kks"k.k dh çfØ;k Hkh ijklj.k ds leku ,d fo'ks"k

çdkj dh folj.k fØ;k gS ftlesa 'kq"d inkFkZ ty dk 'kks"k.k
djds Qwy tkrs gSA ifjHkk"kkuqlkj fdlh Bksl inkFkZ ds d.kksa
}kjk fdlh æo dk fcuk foy;u cuk;s vo'kks"k.k djus dks
vUr%'kks"k.k dgrs gS ;k ty Lusgh dksykbMks }kjk ty ds
vo'kks"k.k dks vUr%'kks"k.k dgrs gSaA

cht Hkh vadqj.k ds le; vUr%'kks"k.k djrs gSA lw[ks chtksa
esa folj.k nkc 'kwU; gksrk gSA tSls gh ;s ty ds lEidZ esa vkrs
gS buesa ty dk DPD LFkkfir gks tkrk gS rFkk ty chtksa esa
ços'k djus yxrk gSA folj.k nkc ds vfrfjDr vUr%'kks"k.k
fØ;k gsrq ;g Hkh vko';d gS fd cká ek/;e ¼ty½ rFkk
vUr%'kks"kd inkFkZ ds v.kqvksa ds e/; ikjlkfjd vkd"kZ.k Hkh
gksA ;fn nksuksa ds v.kqvksa ds chp vkd"kZ.k dk vHkko gks rks
vUr%'kks"k.k ugha gksxkA tSls 'kh'kk o ty rFkk jcj o tyA

ikS/kksa }kjk ty vo'kks"k.k
(Absorption of Water by Plants)

ikS/ks tM+ksa }kjk ty dk vo'kks"k.k djrs gSA ikS/kksa dh
eq[; tM+ ,oa bldh 'kk[kk,¡ Hkwfe ds vUnj ,d tky lk
QSyk;s j[krh gSA çR;sd r:.k ewy ds fuEu Hkkx gksrs gSa&

1- ewy xksi (Root cap) % ewy ds 'kh"kZ ij ,d NksVh iryh
Vksihuqek lajpuk gksrh gS ftldks ewy xksi dgrs gSaA ;g
'kh"kZ ij fLFkr foHkT;ksrd dksf'kdkvksa dks ?k"kZ.k u"V
gksus ls cpkrh gSA bl {ks= dh ty vo'kks"k.k esa dksbZ
Hkwfedk ugha gksrh gSA

2- dksf'kdk foHkktu {ks= (Region of cell division) %
ewy xksi ds Bhd ihNs 'kh"kZLFk foHkT;ksrd (apical
meristem) gksrk gS ftldh dksf'kdk,¡ fujUrj foHkkftr
gksdj ubZ dksf'kdkvksa dk fuekZ.k djrh jgrh gSA

3- dksf'kdk nh?khZdj.k {ks= (Region of cell elongation)
: dksf'kdk foHkktu {ks= dh Bhd ihNs dksf'kdk nh?khZdj.k
{ks= gksrk gS ftlesa uofufeZr dksf'kdk,¡ vkdkj esa of̀)
djrh gSaA

4- dksf'kdk nh?khZdj.k {ks= (Region of cell maturation)
% dksf'kdk nh?khZdj.k {ks= ds Bhd ihNs dksf'kdk ifjiDou
{ks= gksrk gSA bl {ks= esa dksf'kdk,¡ lajpukRed ,oa
fØ;kRed foHksnu ds dkj.k viuk vfUre Lo:i xzg.k
dj ysrh gSA bl {ks= ds cká dksf'kdh; Lrj ls dksey]
yEch vfrof̀);ksa ds :i esa ewy jkse fodflr gksrs gS
ftuds }kjk ty dk vo'kks"k.k gksrk gSA ewy jkse dksey
,ddksf'kdh ,oa 1-10 feeh- yEcs gksrs gSA ewy jkse dh
dksf'kdk fHkfÙk eq[; :i ls lsY;wykst dh cuh gksrh gSA
blesa dqN isfDVu Hkh ik;k tkrk gS ftlds dkj.k ewy
jkse ènk d.kksa ls fpids jgrs gSA ewy jkse dk thoudky
dqN fnuksa dk gksrk gSA T;ksa&T;ksa tM+sa fodflr ,oa yEch
gksrh jgrh gS] iqjkus Hkkx ds ewy jkse u"V gksrs tkrs gS ,oa
'kh"kZ Hkkx ij u;s ewy jkse fufeZr gksrs jgrs gSA

ty vo'kks"k.k dh fØ;k fof/k
(Mechanism of Water Absorption)

Øsej (Kramer, 1949) ,oa dqN vU; oSKkfudksa ds vuqlkj
ty vo'kks"k.k dh çfØ;k nks çdkj ls lEiUu gksrh gS&

fp= 21-3 % tho æO;dqapu % ¼v½ LFkwfyr dksf'kdk] ¼c½ vfrijklj.kh foy;u esa
j[kus ds i'pkr~ dksf'kdk dk fldqM+uk
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1- lfØ; vo'kks"k.k (Active absorption)  : ;fn ty dk
vo'kks"k.k ewy esa fodflr fo'ks"k cy }kjk lEiUu gksrk
gS rks mls lfØ; vo'kks"k.k dgrs gSaA

2- fu"Ø; vo'kks"k.k (Passive absorption) % og cy ;k
dkjd tks vo'kks"k.k çsfjr djrk gS tM+ esa fodflr u
gksdj ikni ds vU; Hkkxksa tSls ifÙk;ksa ,oa 'kk[kkvksa esa
fodflr gksrk gS rks mls fu"Ø; vo'kks"k.k dgrs gSaA

1 - ty dk lfØ; vo'kk s"k.k

lfØ; vo'kks"k.k nks fof/k;ksa }kjk lEiUu gksrk gSA

(i) ijklj.k fof/k }kjk (Osmotic absorption)
(ii) vijkl.k fof/k }kjk (Non - osmotic absorption)
(i) ijklj.k fof/k }kjk % ijklj.k fof/k }kjk ty

vo'kks"k.k dk fl)kUr ,VfdUl (Atkins) rFkk fçLVys (Pristley)
}kjk çLrqr fd;k x;k FkkA

bl fof/k esa loZçFke ewyjkse dh cká isfDVu fHkfÙk ènk
foy;u esa ls ty dk vUr%'kks"k.k djrh gS tks ty vo'kks"k.k
dh çFke voLFkk gksrh gSA bl fLFkfr esa ènk foy;u dh
folj.k nkc U;wurk (DPD) de rFkk ewy jkse dh folj.k nkc
U;wurk vf/kd gksrh gS] ftlls ty ènk foy;u ls ewyjkse esa
vk tkrk gSA bls ewy jkse LQhr dh fudVLFk dksf'kdk dk
DPD vf/kd gksus ls ty ewyjkse ls fudVLFk dksf'kdk ,oa
bl rjg vkxs dh rjQ folj.k nkc U;wurk ço.krkuqlkj
çokfgr gksrk jgrk gS vUr esa oYdqV dh Hkhrjh Lrj dh
dksf'kdkvksa rd igqap tkrk gSA oYdqV ls vUr'peZ dh iFk
dksf'kdkvksa }kjk ifjjEHk esa ls gksrk gqvk tk;ye esa ijklj.k
}kjk ços'k djrk gS vr% ty ijklj.k fl)kUr ds vuqlkj
folj.k nkc U;wurk dh ço.krk ds vk/kkj ij ewyjkse ls

tk;ye rd igqap tkrk gSA lkjka'k esa bl fof/k }kjk Hkwfexr
ty tM+ksa esa c<+rh gqbZ ijklj.k nkc ço.krk dh vksj çokfgr
gksrk gS vFkkZr~ Hkwfe esa fLFkr ty ewyjkse o oYdqV] vUr'peZ
o ifjjEHk ls gksrk gqvk tk;ye okfgdkvksa rd igqaprk gSA

(ii) vijklj.kh fof/k ls lfØ; vo'kk s"k.k % ;g
fl)kUr Øsej (Kramer, 1959) }kjk çfrikfnr fd;k x;k
FkkA bl fl)kUr ds vuqlkj tM+ksa }kjk lkUærk ço.krk ds
foifjr fn'kk esa ty dk lfØ; vo'kks"k.k gksrk gS ijUrq bl
çdkj ds ty vo'kks"k.k ds fy, ÅtkZ O;; djuh iM+rh gS] tks
ewyjkse dksf'kdkvksa ds 'olu }kjk çkIr gksrh gSA

2 - ty dk fu"Ø; vo'kk s"k.k

bl fl)kUr ds vuqlkj ty vo'kks"k.k dks çsfjr djus
okyk cy ewy esa mRiUu u gksdj ifÙk;ksa ,oa 'kk[kkvksa esa mRiUu
gksrk gSA ikni ds ok;o Hkkxksa esa ok"iksRltZu ds dkj.k tks cy
;k ruko mRiUu gksrk gS og ewy }kjk vo'kks"k.k dks çsfjr
djrk gS ,oa ewy dh dksf'kdk,¡ bl fØ;k esa fu"Ø; jgrh gSA

i.kZ dh dksf'kdk,¡ ls ty dk R;kx ok"iksRltZu }kjk
ok"i ds :i esa gksrk gS] ftlls bu dksf'kdkvksa dh folj.k nkc
U;wurk (DPD) c<+ tkrk gS ftlls fudV fLFkr dksf'kdkvksa
}kjk bu dksf'kdkvksa esa ty ijklj.k }kjk bu dksf'kdkvksa dh
ty dh deh dks iwjk djus ds fy, igqap tkrk gSA blls fudV
dh dksf'kdkvksa esa folj.k nkc U;wurk c<+ tkrh gS ftldks
lUrqfyr djus ds fy, ty i.kZ dh tk;ye okfgdkvksa ls bu
dksf'kdkvksa dks vkiwfrZ fd;k tkrk gSA blls tk;ye LrEHk esa
,d ruko mRiUu gksrk gSA tks tM+ksa ds tk;ye LrEHk rd
igaqp tkrk gSA ;g ruko ogka ij pw"k.k nkc mRiUu djrk gS
ftlls ty ewyjkse] oYdqV] ifjjEHk ls gksrk gqvk tk;ye esa
vk tkrk gSA

fp= 21-4 % ty vo'kks"k.k dk ekxZ
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bl çdkj fu"Ø; vo'kks"k.k 'kk[kkvksa o i.kksZa ds lfØ;
ok"iksRltZu ds dkj.k gksrk gSA ikS/kksa }kjk vf/kdka'k ty
fu"Ø; vo'kks"k.k }kjk vo'kksf"kr fd;k tkrk gSA

ty vo'kks"k.k dbZ dkjdksa tSls miyC/k Hkwfe ty] ènk
rkieku] ènk foy;u dh lkUærk] ènk ok;q }kjk fu;af=r ,oa
çHkkfor jgrk gSA

ikS/kksa esa jlkjksg.k (Ascent of Sap)
ikS/kksa dh tM+ksa }kjk vo'kksf"kr ty ikniksa ds fofHkUu

Hkkxksa tSls ruk] 'kk[kk,¡] i.kksZa rd igqaprk gSA i.kksZa esa ty dk
vf/kdka'k Hkkx ok"iksRltZu }kjk ok;qe.My esa igqap tkrk gS
ijUrq dqN Hkkx çdk'k la'ys"k.k ,oa vU; tSfod fØ;kvksa esa
ç;qDr gks tkrk gS bl çdkj ènk ls vo'kksf"kr ty xq:Rokd"kZ.k
ds foifjr i;kZIr Å¡pkbZ rd igqap tkrk gSA ;g fØ;k NksVs
ikniksa ls ysdj lalkj ds vf/kdre yEcs o{̀kksa esa Hkh gksrh gSA
vr% xq:Rokd"kZ.k ds foifjr ty ds ikS/kksa esa vkjksg.k dh
fØ;k jlkjksg.k dgykrh gSA

jlkjksg.k dh fØ;k dks le>kus gsrq le;&le; ij
oSKkfudksa }kjk fofHkUu fl)kUr çfrikfnr fd;s x;s gSa tks
fuEukuqlkj gSA

¼1½ tSo 'kfDr fl)kUr (Vital force theory)
¼2½ ewynkc fl)kUr (Root pressure theory)
¼3½ HkkSfrd cy fl)kUr (Physical force theory)

1- tSo 'kfDr fl)kUr % bl fl)kUr ds vuqlkj jlkjksg.k
dh fØ;k ewy:i ls ltho dksf'kdkvksa }kjk gksrh gSA
ijUrq oSKkfudksa ds erkuqlkj ;g fØ;k èr tk;ye
dksf'kdkvksa }kjk lEiUu gksrh gSA

2- ewynkc fl)kUr % bl fl)kUr ds vuqlkj tM+ksa }kjk
vo'kksf"kr ty dk lap;u ,d æo LFkSfrd nkc mRiUu
djrk gS ftls ewynkc dgrs gSaA ;g ewynkc ty dks
Åij dh rjQ <dsy dj vkjksg.k esa enn djrk gSA ijUrq
ewynkc vf/kd Å¡pkbZ rd ty dk vkjksg.k djus esa
l{ke ugha gSA

3- HkkSfrd cy fl)kUr % oSKkfudksa }kjk le;&le; ij
vusd HkkSfrd cy fl)kUr jlkjksg.k dh çfØ;k dks
le>kus gsrq çLrqr fd;s ftuesa ok"iksRltZu ruko ,oa
ty llaturk dk fl)kUr çeq[k gS ,oa lokZf/kd ekU;rk
çkIr gSA

ok"iksRltZu ruko ,oa ty llaturk dk
fl)kUr (Transpiration Pull and Water Cohesion
Tension Theory)

bl fl)kUr dk çfriknu fMDlu ,oa tkSyh (Dixon
and Jolly) }kjk 1894 esa fd;k x;k FkkA ;g fl)kUr fuEufyf[kr
rF;ksa ij vk/kkfjr gSA

1- ok"iksRltZu ruko@f[kapko (Transpiration pull) %
ifÙk;ksa dh i.kZe/;ksÙkd dksf'kdkvksa dh fHkfÙk;ksa ls ty
dk fujUrj ok"iu gksrk jgrk gS ftlls bu dksf'kdkvksa
dh ijklj.k lkUærk ,oa folj.k nkc U;wurk c<+ tkrh
gSA blds dkj.k ty tk;ye okfgdkvksa ls [khapdj
ijklj.k }kjk i.kZe/;ksÙkd dksf'kdkvksa esa ty dh deh
dks iw.kZ djus ds fy, ços'k djrk gSA blds ifj.kkeLo:i
tk;ye ds æo ij ,d ruko ;k f[kapko ok"iksRltZu ds
dkj.k mRiUu gksrk gSA vr% bls ok"iksRltZu f[kapko@ruko
(Transpiration pull) dgrs gSaA

2- ty dk llatd cy (Cohesive force of water) %
ty ds v.kq ijLij ,d nwljs ls ,d n<̀ cy }kjk
vkdf"kZr jgrs gS] ftls llatd cy dgrs gSaA bl llatd
cy ds dkj.k ty ds v.kq ,d ty LrEHk (Water
column) dk fuekZ.k djrs gSA ty ds v.kq rFkk tk;ye
okfgdk ds e/; vklatd cy gksrk gSA ;s nksuksa llatd
,oa vklatd cy tk;ye esa ty LrEHk dks vVwV cuk;s
j[krs gSA

i.kksZa esa gks jgs ok"iksRltZu ds dkj.k ,d ruko ;k
f[kapko okfgdkvksa esa mifLFkr ty LrEHk ij iM+rk gSA blds
dkj.k ty LrEHk Åij dh rjQ f[kaprk gSA ty ds v.kq
llatd cy rFkk vklatd cy ds dkj.k ,d v[k.M LrEHk
ds :i esa ikS/kksa ds 'kh"kZ rd vkjksg.k djrs gSA bl O;oLFkk esa
tk;ye vo;o ,d fu"Ø; uyh ds :i esa dk;Z djrs gS ¼fp=
21-4½A

ok"iksRltZu (Transpiration)
ikS/ks vius ewy ra= ds }kjk ènk ls ty dk fujUrj

vo'kks"k.k djrs jgrs gSA ;g ty jlkjksg.k }kjk ikni ds
fofHkUu Hkkxksa rd igqaprk gSA bl ty dk vf/kdka'k Hkkx
¼yxHkx 95%½ ikni ds ok;o Hkkxksa }kjk ok"i ds :i esa
ok;qe.My eas R;kx fn;k tkrk gS ,oa ty dk dqN gh Hkkx
¼yxHkx 5%½ ikS/ks dh of̀) rFkk fodkl esa dke vkrk gSA

ltho ikS/kksa ds ok;o Hkkxksa }kjk ty dk ok"i ds :i esa
R;kx ok"iksRltZu dgykrk gSA ;g ,d 'kkjhfjd fØ;kRed
çfØ;k gS ftldk fu;a=.k thoæO; dh lfØ;rk }kjk gksrk gSA

xhys diM+s] tyk'k;ksa vkfn esa Hkh ty ok"i ds :i esa
ok;qe.My esa fey tkrk gS] ftls ok"ihdj.k dgrs gSaA ok"iksRltZu
,oa ok"ihdj.k fuEu çdkj ls fHkUu&fHkUu çfØ;k,¡ gSaA

ok"iksRltZu ds çdkj (Types of Transpiration)
ikni ds yxHkx lHkh ok;oh; Hkkxksa ls ok"iksRltZu gksrk

gS ijUrq ifÙk;k¡ bl dk;Z dh eq[; vax gksrh gSA ok"iksRltZu
rhu çdkj dk gksrk gS&
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1- ja/kzh ok"iksRltZu (Stomatal transpiration) % ;g ifÙk;ksa
ij fLFkr ja/kzksa }kjk lEiUu gksrk gSA bl ok"iksRltZu ls
80-90% rd ty gkfu gksrh gSA

2- miRoph; ok"iksRltZu (Cuticular transpiration) %
'kkdh; ruksa ,oa ifÙk;ksa esa miRopk (Cuticle) ik;h tkrh
gSA ;g eq[;r;k ok"iksRltZu de djrh gS] ijUrq dqN
ek=k esa ty blls gksdj ok"i ds :i esa okrkoj.k esa pyk
tkrk gSA bls miRoph; ok"iksRltZu dgrs gSaA ;g yxHkx
3-9% rd gksrk gSA

3- okrja/kzh ok"iksRltZu % dk"Bh; ruksas rFkk dqN Qyksa esa
okrja/kz ik;s tkrs gSA dqN ty bu okrja/kzksa ls ok"i ds
:i esa mM+ tkrk gSA bldks okrja/kzh ok"iksRltZu dgrs
gSaA ;g ikS/kksa esa yxHkx 1% rd gksrk gSA

ja/kzh; ok"iksRltZu dh fØ;k fof/k
(Mechanism of Stomatal Transpiration)

ewyjkse }kjk vo'kksf"kr ty oYdqV ls gksrk gqvk ewy ds
tk;ye esa igqap tkrk gSA tgk¡ ls bldk jlkjksg.k gksrk gS

ftlds QyLo:i ;g ifÙk;ksa ds tk;ye rd igqap tkrk gSA
ifÙk;ksa ds tk;ye ls ty i.kZe/;ksÙkd dksf'kdkvksa esa igqap
tkrk gSA i.kZe/;ksÙkd dksf'kdkvksa ds e/; vUrjdksf'kdh;
LFky gksrs gSA buesa ok;q Hkjh jgrh gSA ty i.kZe/;ksÙkd
dksf'kdkvksa ls ok"ihdj.k gksus ds ckn bu LFkyksa esa vk tkrk
gS rFkk ja/kzksa ls gksdj ok;qe.My esa igqap tkrk gSA

ja/kz dh lajpuk (Structure of Stomata)
çR;sd ja/kz esa ,d fNæ (Stoma) gksrk gS tks 5-10 µ pkSM+k

rFkk 10-40 µ yEck gksrk gSA ;g fNæ nks òDdkdkj  vf/kpeZ
dksf'kdkvksa }kjk f?kjk jgrk gS ftUgsa }kj dksf'kdk (Guard cells)
dgrs gSaA ,dchti=h ikS/kksa esa }kj dksf'kdk,¡ MEcy ds vkdkj
dh gksrh gSA }kj dksf'kdkvksa dh cká fHkfÙk iryh rFkk Hkhrjh
D;qVhu ds teko ls eksVh gks tkrh gSA }kj dksf'kdk,¡ dsUæd ,oa
i.kZgfjr ;qDr gksrh gSA }kj dksf'kdkvksa ds pkjksa rjQ vf/kpeZ
dksf'kdk,¡ gksrh gSa ftUgsa lgk;d dksf'kdk dgrs gSaA

ja/kz ds [kqyus ,oa cUn gksus dh fof/k

ja/kz dk [kqyuk ,oa cUn gksuk }kj dksf'kdh dh LQhfr ij
fuHkZj djrk gSA }kj dksf'kdk ds LQhr gksus ij ja/kz [kqy tkrs

fp= 21-5 % jU/kz o xkMZ dksf'kdkvksa dks çnf'kZr djrk i.kZ dh vf/kpeZ dk VqdM+k

ok"ik sRltZu ok"ihdj.k
(Transpiration) (Evaporation)

  1- ;g ,d tSfod çfØ;k gS tks dsoy ikniksa esa ;g ,d HkkSfrd çfØ;k gS tks fdlh Hkh ty lrg ;k vkæZ
lEiUu gksrh gSA oLrq ls gksrh gSA

  2- ty dks ok"i ds :i esa ja/kzksa] miRopk ;k okrja/kzksa ty dh lrg ,oa ue lrg ls ty ok"i ckgj vkrh gSA
}kjk R;kxk tkrk gSA

  3- blds }kjk dksf'kdk lrg 'kq"d ugha gksrh gS rFkk blds dkj.k lrg dh 'kq"drk fujUrj c<+rh jgrh gSA
ikni lrg dks ue j[kdj lw;Z ds rki ls lqj{kk
dh tkrh gSA

  4- ;g vusd dkjdksa ls çHkkfor gksrh gSA ;g eq[;r;k rki }kjk çHkkfor gksrh gSA
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gS tcfd blds 'yFk gksus ja/kz cUn gks tkrs gS ;k NksVs ,oa vfr
ladh.kZ gks tkrs gSA }kj dksf'kdk ds ckgj dh vksj dh fHkfÙk;k¡
vis{kkÑr iryh ,oa yphyh gksrh gS tcfd fNæ dh rjQ
fLFkr fHkfÙk;k¡ eksVh ,oa n<̀+ gksrh gSA ty vo'kks"k.k ds ckn ;s
dksf'kdk,¡ cká fHkfÙk;ksa ds iryh gksus ds dkj.k QSy tkrh gS
tcfd vUnj dh fHkfÙk eksVh ,oa n<̀+ gksus ds dkj.k Hkhrj dh
vksj f[kap tkrh gS vkSj ja/kz [kqy tkrs gSA

vk/kqfud fl)kUr ds vuqlkj }kj dksf'kdkvksa K+ esa
vk;u lkUærk c<+us ij ja/kz [kqy tkrs gS ,oa bu vk;uksa dh
lkUærk de gksus ij ja/kz cUn gks tkrs gSA

ok"iksa dh fØ;k dbZ çdkj ds cká ,oa vkUrfjd dkjdksa
ls çHkkfor gksrh gSA cká dkjdksa esa çdk'k] rkiØe] ok;q]
vkæZrk ,oa miyC/k ènk ty rFkk vkUrfjd dkjdksa esa i.kZ dk
{ks=Qy] miRopk] ja/kzksa dk forj.k vkfn çeq[k gSA

egRoiw.kZ fcUnq
1- ty ikS/kksa dh lHkh tSfod fØ;kvksa ds fy, vko';d

gksrk gSA

2- ènk ty pkj çdkj dk gksrk gS & xq:Roh; ty] vkæZrk
ty] :æ ty ,oa dsf'kdk tyA dsf'kdk ty gh ikniksa
dks vo'kks"k.k ds fy, miyC/k jgrk gSA

3- ty vo'kks"k.k dh rhu HkkSfrd fof/k;k¡ gSa & folj.k]
ijklj.k] vUr%'kks"k.kA

4- folj.k esa v.kq vf/kd lkUærk okys LFky ls de lkUærk
okys LFky dh rjQ xfr djrs gSA

5- ijklj.k fØ;k f>fYy;ksa dh ikjxE;rk rFkk foy;u ds
çdkj ij fuHkZj djrh gSA

6- tc nks foy;u ,d v)ZikjxE; f>Yyh }kjk iF̀kd gksrs
gS rks ruq foy;u ls lkUæ foy;u esa ty ds v.kqvksa dk
v)ZikjxE; f>Yyh ls LFkkukUrj.k ijklj.k dgykrk gSA

7- ijklj.k nkc foy;u dh lkUærk ds vuqØekuqikrh gksrk
gSA

8- vUr%ijklj.k ls dksf'kdk LQhr rFkk cfgZ%ijklj.k ds
dkj.k 'yFk gks tkrh gSA

9- fdlh 'kq) foyk;d esa foy; dks ?kksyus ij folj.k esa
vkbZ deh dks folj.k nkc U;wurk (DPD) dgrs gSA

10- fdlh dksf'kdk esa folj.k nkc U;wurk ml dksf'kdk ds
ijklj.k nkc (OP) rFkk LQhr nkc (TP) ds vUrj ds
cjkcj gksrk gSA

11- dksf'kdk dks vR;f/kd lkUæ foy;u esa j[kus ij blds
thoæO; dk fldqM+ tkuk thoæO; dqapu dgykrk gS ;g
xq.k dsoy ltho dksf'kdkvksa esa ik;k tkrk gSA

12- ty dk vo'kks"k.k ,ddksf'k; ewyjkse }kjk gksrk gSA

13- ty dk vo'kks"k.k nks fof/k;ksa }kjk gksrk gS & (i) lfØ;
vo'kks"k.k (ii) fu"Ø; vo'kks"k.k

14- ewyjkse }kjk vo'kksf"kr ty dk ikniksa ds fofHkUu Hkkxksa
rd LFkkukUrj.k jlkjksg.k dgykrk gSA

15- ikniksa esa jlkjksg.k ok"iksRltZu ruko ,oa ty llatu
cy ds dkj.k lEiUu gksrk gSA

16- ikS/kksa ds ok;oh; Hkkxksa ls ty dh ok"i ds :i esa gksus
okyh gkfu ok"iksRltZu dgykrk gSA

17- vf/kdka'k ok"iksRltZu ja/kzksa ds }kjk lEiUu gksrk gSA

18- }kj dksf'kdk ds LQhr gksus ij ja/kz [kqyrs gS rFkk 'yFk
gksus ij cUn gks tkrs gSA

vH;klkFkZ ç'u
oLrqfu"B ç'u
1- ijklj.k fØ;k ds fy, vko';d gS &

¼v½ v)ZikjxE; f>Yyh

¼c½ vikjxE; f>Yyh

¼l½ leI;kljh foy;u

¼n½ mi;qZDr lHkh

2- vUr%ijklj.k ls dksf'kdk dk vkdkj &

¼v½ c<+rk gS

¼c½ ?kVrk gS

¼l½ vifjofrZr jgrk gS

¼n½ mijksDr esa ls dksbZ ugha

3- cjlkr esa ydM+h ds njokts Qwy tkrs gS bldk dkj.k gS &

¼v½ folj.k ¼c½ ijklj.k

¼l½ vUr%'kks"k.k ¼n½ thoæO; dqapu

4- ijklj.k fØ;k esa v)ZikjxE; f>Yyh esa ls gksdj fdlds
v.kq xeu djrs gS &

¼v½ foyk;d ¼ty½ ¼c½ foy;

¼l½ nksuksa ¼n½ mijksDr esa ls dksbZ ugha

5- folj.k nkc U;wurk çHkkfor gksrh gS &

¼v½ ijklj.k nkc ls ¼c½ LQhr nkc ls

¼l½ fHkfÙk nkc ls ¼n½ lHkh ls

6- ikniksa esa vf/kdre ok"iksRltZu gksrk gS &

¼v½ ja/kzksa }kjk ¼c½ miRopk }kjk

¼l½ okrja/kzksa }kjk ¼n½ mijksDr esa ls dksbZ ugha
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7- ty ds lfØ; vo'kks"k.k ds fy, lR; gS &

¼v½ dsf'kdkRo ¼c½ vUr%'kks"k.k

¼l½ ok"iksRltZu ¼n½ mikip;h ÅtkZ dk O;;

8- ja/kzksa ds [kqyus ,oa cUn gksus dk dkSulk /kkfRod vk;u
fu;af=r djrk gSA

¼v½ Fe++ ¼c½ K+

¼l½ Na+ ¼n½ Mg++

vfry?kqÙkjkRed ç'u
1- ijklj.k dks ifjHkkf"kr dhft;sA

2- dksf'kdk fdl voLFkk esa lokZf/kd ty vo'kks"k.k djrh
gSA

3- ,d iw.kZ LQhr dksf'kdk dh ty vo'kks"k.k {kerk fdruh
gksxh\

4- ikni fdl çdkj ds Hkwfexr ty dk vo'kks"k.k dj
ldrs gS\

5- thoæO; dqapu dc gksrk gS\

y?kqÙkjkRed ç'u
1- ijklj.k ,oa folj.k esa vUrj fyf[k;sA

2- ok"iksRltZu ,oa ok"ihdj.k esa D;k vUrj gS\

3- folj.k nkc U;wurk (DPD) ls vki D;k le>rs gS\

4- ok"iksRltZu fdrus çdkj dk gksrk gS\

5- folj.k nkc U;wurk] LQhr nkc ,oa fHkfÙk nkc esa laca/k
crkb;sA

fuca/kkRed ç'u
1- ty vo'kks"k.k dh lfØ; ,oa fu"Ø; fof/k;ksa dks

le>kb;sA

2- jlkjksg.k ls vki D;k le>rs gS\ ikniksa esa ;g fØ;k
dSls gksrh gS\

3- ja/kz dh lajpuk dk lfp= o.kZu dhft;s ,oa ok"iksRltZu
dh fØ;k le>kb;sA

mÙkjekyk % 1 ¼v½ 2 ¼v½ 3 ¼l½ 4 ¼v½ 5 ¼n½
6 ¼v½ 7 ¼n½ 8 ¼c½
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çdk'k la'ys"k.k
(Photosynthesis)

vf/kdka'k gjs ikS/ks Loiks"kh gksrs gS D;ksafd os vius Hkkstu
dk fuekZ.k Lo;a djrs gSA blfy, bu gjs ikS/kksa dks mRiknd
(Producers) dgk tkrk gSA gjs ikS/kksa esa ;g vf}rh; xq.k buesa
mifLFkr gjs o.kZd i.kZgfjr (Chlorophyll) ds dkj.k gksrk gSA
gjs ikS/ks lw;Z ds çdk'k dk lh/ks gh jklk;fud ÅtkZ esa
:ikUrj.k djus esa l{ke gS] tcfd tUrq çR;{k ;k vçR;{k :i
esa viuh tSfod fØ;k,a lEiUu djus ds fy, vko';d ÅtkZ
gsrq ikniksa ij fuHkZj jgrs gSA

ikS/kksa }kjk Hkkstu fuekZ.k dh mip;h (Anabolic) fØ;k
dks çdk'k la'ys"k.k dgrs gSA ;g lcls egRoiw.kZ tSfod fØ;k
gksrh gSA gjs ikS/ks lw;Z ds çdk'k ls ÅtkZ çkIr djrs gS ,oa bl
ÅtkZ dk mi;ksx dj ty ,oa CO2 }kjk Hkkstu fuekZ.k djrs
gSA Hkkstu fuekZ.k ds lkFk&lkFk ;g fØ;k ok;qe.My esa CO2

rFkk O2 dk lUrqyu cuk;s j[krh gSA çdk'k la'ys"k.k dk
yxHkx 85% Hkkx egklkxjh; 'kSokyksa ls rFkk 5% Hkkx unh]
rkykckssa esa mifLFkr 'kSokyksa ls gksrk gSA dsoy 10% Hkkx
LFkyh; ikS/kksa }kjk gksrk gSA

ifjHkk" kk
çdk'k la'ys"k.k gjs ikS/kksa dh og mip;h çfØ;k gS

ftlesa gjs ikS/kksa }kjk lw;Z ds çdk'k dh mifLFkfr esa ok;qe.My
ls çkIr CO2 o ènk }kjk vo'kksf"kr ty dks dkcksZgkbMªsV :ih
jklk;fud ÅtkZ esa ifjorZu fd;k tkrk gS rFkk vkWDlhtu
mi&mRikn (By product) ds :i esa fudyrh gSA bls fuEu
jklk;fud lehdj.k }kjk O;Dr fd;k tk ldrk gS&

6CO +12H O C H O + 6H O + 6O2 2 6 12 6 2 2 çdk'k
i.kZgfjr

çdk'k la'ys"k.k ds fy, vko';d lkexzh
pkj çdkj dh lkexzh çdk'k la'ys"k.k ds fy, vko';d

gksrh gS&

1- o.kZd (Pigment) 2- çdk'k (Light)
3- ty (Water) 4- dkcZu MkbvkWDlkbM (CO2)

1- o.kZd (Pigment) : ikniksa esa mifLFkr fofHkUu jax ;qDr
inkFkksZa dks o.kZd dgrs gSA çdk'k la'ys"k.k gsrq rhu
çdkj ds o.kZd egRoiw.kZ gksrs gS&

¼d½ i.kZgfjr % i.kZgfjr gjs jax;qDr çeq[k o.kZd gksrs gS tks
çdk'k la'ys"k.k esa eq[; Hkwfedk fuoZgu djrs gSA ;s lkr
çdkj ds gksrs ftuesa i.kZgfjr a ,oa i.kZgfjr b çeq[k gSA
1- i.kZgfjr a : lHkh gjs ikniksa esa mifLFkr gksrk gSA

2- i.kZgfjr b : mPp Js.kh ds ikniksa ,oa gjs 'kSokyksa esa
ik;k tkrk gSA

3- i.kZgfjr c : 'kSokyksa esa feyrk gS ¼Hkwjs 'kSoky esa½

4- i.kZgfjr d : dqN 'kSokyksa esa feyrk gS ¼yky 'kSoky esa½

5- i.kZgfjr e : dqN 'kSokyksa esa feyrk gS ¼ihys gjs 'kSoky
esa½

6- cSDVhfj;ksfojhMhu ¼gjk jax½ % çdk'k la'ys"kh thok.kqvksa
esa feyrk gSA

7- cSDVhfj;ksDyksjksfQy ¼cSaxuh jax½ çdk'k la'ys"kh
thok.kqvksa esa feyrk gSA

¼[k½ dSjksfVukWbM~l (Carotenoids) % ;s lgk;d o.kZd dgykrs
gS D;ksafd ;s lw;Z ds çdk'k dks vo'kksf"kr dj i.kZgfjr
rd igqapkus dk dk;Z djrs gSA ;s nks çdkj ds gksrs gS &

1- dsjksVhu (Carotenes) : ;s ukjaxh jax ds gksrs gSA
bldk jk;k;fud lw= C40H56 gksrk gSA

2- tSUFkksfQy (Xanthophils) : ;s ihys jax ds gksrs gS
budk lw= C40H56O2 gSA

¼x½ QkbdksfcfyUl (Phycobilins) % ;s Hkh nks çdkj ds gksrs
gS &

1- QkbdksbjhfFkzu (Phycoerythrin) : yky jax dk o.kZd
yky 'kSoky esa mifLFkr gksrk gSA

2- Qkbdkslk;fuu (Phycocynin) : ;g uhys jax dk
o.kZd uhygfjr 'kSoky esa ik;k tkrk gSA

2- çdk'k (Light) : lw;Z ds çdk'k dk 1-4% Hkkx gh
ifÙk;k¡ çdk'k la'ys"k.k esa dke esa ysrh gSA çdk'k dk
dsoy n'̀; çdk'k o.kZØe gh çdk'k la'ys"k.k ds fy,
egRoiw.kZ gksrk gSA yky ,oa uhys o.kZØe esa çdk'k
la'ys"k.k lokZf/kd gksrk gSA gjs o.kZØe dks ifÙk;k¡ iw.kZ
:i esa ijkofrZr dj nsrh gS blfy, çdk'k la'ys"k.k dh
fØ;k ugha gksrh gSA

3- ty (Water) : ty çdk'k la'ys"k.k dk ,d egRoiw.kZ
vfHkdkjd gSA ty dk çeq[k lzksr Hkwfexr ty gksrk gS
ftls tM+ksa }kjk vo'kksf"kr dj jlkjksg.k }kjk ifÙk;ksa rd
igqapk;k tkrk gSA

4- dkcZu MkbvkWDlkbM (CO2) : dkcZu MkbvkWDlkbM
dk çeq[k lzksr ok;qe.Myh; CO2 gSA ;g dsoy vçdkf'kd
vfHkfØ;k esa ç;qDr gksrh gSA LFkyh; ikni ja/kzksa }kjk
ok;qe.My ls CO2 xg.k djrs gSA tyh; ikni ,oa
'kSoky ty esa foy; CO2 dk mi;ksx djrs gSA
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çdk'k la'ys"k.k dk LFky
(Site of Photosynthesis)

ikni dksf'kdk esa gfjryod (Chloroplast) egRoiw.kZ
dksf'kdkax gS ftlesa i.kZgfjr ik;k tkrk gSA blh dksf'kdkax
esa çdk'k la'ys"k.k dh çfØ;k lEiUu djus ds vko';d
,Utkbe ,oa o.kZd lewg ik;s tkrs gSA

gfjryod dh lajpuk
(Structure of Chloroplast)

gfjryod nks bdkbZ f>fYy;ksa ls ifjc) lajpuk gksrh
gSA nksuksa f>fYy;ksa ds e/; vodk'k ik;k tkrk gS] ftls
ifjyodh; LFky dgrs gSA f>fYy;ksa ds vUnj nks çeq[k Hkkx
gksrs gS &

¼d½ xzsuk (Grana)  % ;g FkkbysdksbM iVfydkvksa dh flDdksa
dh <sjh tSlh jpukvksa }kjk fufeZr gksrs gSA ,d gfjryod
esa 40&60 xzsuk gks ldrs gSA bu xzsue dks tksM+us okyh
iVfydk,a bUVjxzsue dgykrh gSA xzsue çdk'k la'ys"k.k
dh çdkf'kd vfHkfØ;k dk LFky gSA

¼[k½ LVªksek (Stroma)  % ;g gfjryod dk vk/kk=h gS ftlesa
jaxghu çksVhu ;qDr inkFkZ ,oa vU; inkFkZ ik;s tkrs gSA
blesa çdk'k la'ys"k.k dh vçdkf'kd vfHkfØ;k lEiUu
gksrh gS D;ksafd CO2 fLFkjhdj.k ds lHkh ,Utkbe blh esa
ik;s tkrs gS ¼fp= 21-6½A

çdk'k la'ys"k.k dh bdkbZ (Photosynthetic unit)
çR;sd FkkbysdkbM esa lw{e df.kdke; jpuk,¡ mifLFkr

gksrh gSaA ikdZ ,oa fcfxUl (Park and Biggins, 1964) us bUgsa
Dok.Vklkse (Quantasome) dgkA Dok.Vklkse çdk'k la'ys"k.k
dh nf̀"V ls fØ;k'khy bdkbZ gSA çR;sd Dok.Vklkse yxHkx
230 i.kZgfjr ,oa dqN dsjksfVuksbM v.kqvksa }kjk fufeZr gksrk gS
;s i.kZgfjr ds v.kq çdk'k ÅtkZ dks vo'kksf"kr djds nwljs
v.kqvksa dks ns nsrs gSA vUr esa ;g ÅtkZ Dok.Vklkse esa fLFkr
vfHkfØ;k dsUæ (Reaction centre) dks LFkkukUrfjr dj nh
tkrh gS tks vkxs dh çdk'k&jklk;fud vfHkfØ;k esa Hkkx ysrk
gSA vfHkfØ;k dsUæ i.kZgfjr-a dk fof'k"V v.kq gksrk gSA

bejlu çHkko vkSj nks o.kZd ra=
(Emerson Effect and Two Pigment System)

bejlu ,oa mlds lg;ksfx;ksa us çdk'k dh fofHkUu
rjaxnS/;ksZa dk çdk'k la'ys"k.k dh nj ij gksus okys çHkko dk
v/;;u fd;kA mUgksaus ns[kk fd tc ikni dks 680 nm ls
vfèkd rjaxnS/;Z dk çdk'k fn;k tkrk gS] rc çdk'k la'ys"k.k
dh nj esa rhozrk ls deh vkus yxrh gSA ;g dHkh n`'; LisDVªe
ds yky {ks= esa gksus ds dkj.k bls yky iru (Red drop) dgk
tkrk gSA bejlu us crk;k fd bl deh dks iwjk fd;k tk
ldrk gS] vxj 680 nm ls vf/kd rjaxnS/;Z ds lkFk 680 nm
ls y?kq rjaxnS/;Z Hkh ns nh tk;sA bl çdkj nksuksa rjaxnS/;Z
lkFk&lkFk nsus ls çdk'k la'ys"k.k dh nj tc nksuksa rjaxnZè;Z
vyx&vyx nh tkrh gS] ds lfEefyr ;ksx ls c<+ tkrh gSA
bl nj ds c<+us dh ?kVuk dks bejlu of̀)dj.k çHkko
(Emerson enhancment effect) dgrs gSaA

bejlu ds ç;ksxksa ls ;g fu"d"kZ fudyk fd çdkf'kr
vfHkfØ;k nks Li"V çdk'k&jklk;fud çØeksa ;k nks o.kZd ra=ksa

fp= 21-6 % gfjr yod ds vuqçLFk dkV dk bysDVªksu lw{en'khZ ls ns[kh lajpuk
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(Pigment system) ls feydj cuh gksrh gSA ,d o.kZd ra= tks
mPp ;k cM+h rjaxnS/;Z ds çdk'k dks vo'kksf"kr djrk gS rFkk
nwljk og tks fuEu ;k y?kq rjaxnS/;Z dks vo'kksf"kr djrk gSA
bu o.kZd ra=ksa dks Øe'k% çdk'k ra=-I (Photosystem-I) o
çdk'k ra=-II (Photosystem-II) dgk tkrk gSA çR;sd çdk'k
ra= esa 300-400 o.kZd v.kq ik;s tkrs gSA çR;sd çdk'k ra= esa
,d vfHkfØ;k dsUæ gksrk gS tks çdk'k ÅtkZ dks jklk;fud
ÅtkZ esa ifjofrZr djrk gSA vfHkfØ;k dsUæ ds pkjksa rjQ
lgk;d o.kZd ik;s tkrs gS tks çdkf'kd ÅtkZ dks vo'kksf"kr
djds vfHkfØ;k dsUæ dks LFkkukUrfjr djrs gSA bu v.kqvksa dks
,UVhuk v.kq (Antenna molecule) dgrs gSA

1- çdk'k ra=-I (Photosystem-I) : bl ra= dk vfHkfØ;k
dsUæ P700 (Chl a 700) gksrk gS tks i.kZgfjr a dk fof'k"V
v.kq gS bl ra= esa ,UVhuk v.kq ds :i esa i.kZgfjr ds
fofHkUu v.k q (Chl660, Chl670, Chl680, Chl690) o
dsjksfVuksbM gksrs gS tks fHkUu&fHkUu rjaxnS/;Z okyh rjaxksa
dks vo'kksf"kr dj vfHkfØ;k dsUæ igqapkrs gSA ;g ra=
xzsuk ,oa LVªksek nksuksa esa ik;k tkrk gS ,oa bldk mi;ksx
pØh; ,oa vpØh; nksuksa çdkj ds QkWLQksfjyhdj.k esa
fd;k tkrk gS ¼fp= 21-7½

2- çdk'k ra=-II (Photosystem-II) : bl ra= dk vfHkfØ;k
dsUæ P680 (Chl.680) gksrk gS ,oa ,UVhuk v.kq ds :i esa
Chl a 600, Chl670, Chl b 650, tSUFkksfQy] mifLFkr gksrs
gSA bl çdk'k ra= esa çdk'k ra= I dh rqyuk esa de
rjaxnS/;Z okyh QksVksu ÅtkZ dk vo'kks"k.k gksrk gSA bl
çdk'k ra= dk mi;k sx dsoy vpØh; çdk'k
QkWLQksfjyhdj.k esa gksrk gSA

çdk'k la'ys"k.k dh fØ;k fof/k
(Mechanism of Photo Synthesis)

çdk'k la'ys"k.k dh fØ;k vR;Ur tfVy gSA ;g fØ;k
nks pj.kksa esa lEiUu gksrh gS&

(i) çdkf'kd vfHkfØ;k (Light Reaction)

(ii) vçdkf'kd vfHkfØ;k (Dark Reaction)

(i) çdkf'kd vfHkfØ;k (Light reaction) : ;g vfHkfØ;k
dsoy çdk'k dh mifLFkfr esa xzsue ij lEiUu gksrh gS
blA vfHkfØ;k esa lw;Z dh çdk'k ÅtkZ dks jklk;fud
ÅtkZ esa ifjofrZr fd;k tkrk gSA çdkf'kd vfHkfØ;k esa
fuEu ?kVuk,a lEiUu gksrh gSa&

¼d½ i.kZgfjr ds bysDVªksu dks çdk'k ds QksVksu }kjk mÙkstuk
(Excitation of an electron of chlorophyll by a photon
of light)

¼[k½ ty dk çdkf'kd vi?kVu (Photolysis of water)

¼x½ çdkf'kd QkWLQksfjyhdj.k (Photophosphorylation)

¼?k½ NADPH2 dk fuekZ.k (Formation of NADPH2)

¼d½ i.kZgfjr ds bysDVªksu dks çdk'k ds QksVksu }kjk
mÙkstuk % çdk'k ds fuf'pr QksVksu dk vo'kks"k.k djds
i.kZgfjr v.kq dqN le; ds fy, mÙksftr voLFkk esa vk
tkrk gSA

i.kZgfjr ¼lkekU;½ + hv ¼QksVksu½ ¾ i.kZgfjr ¼mÙksftr voLFkk½

xzsue ds FkkbysdksbM esa mifLFkr Dok.Vkslkse ds dsUæ esa
vfHkfØ;k dsUæ ;k xzkgh dsUæ (Trapping centre) gksrs gSA
çdk'k ra= I esa xzkgh dsUæ P700 rFkk çdk'k ra= II esa xzkgh dsUæ
P680 

ds v.kq mÙksftr voLFkk esa gksrs gSaA buds cká vkorZ dk
mÙksftr bysDVªksu mlls ckgj fudy tkrk gS] rFkk 10–9

 
;k

10–8 lSd.M rd ckgj jg ldrk gSA bl le; og vU;
;kSfxdksa }kjk xzg.k dj fy;k tkrk gS vU;Fkk viuh ÅtkZ dh
gkfu dj iqu% ewy voLFkk esa ykSV vkrk gSA xzkgh dsUæ dk
bysDVªksu QsjhMksfDlu (Ferredoxin = Fd)  }kjk rFkk P680

 dk
bysDVªksu IykLVksfDouku (Plastoquinone = PQ) }kjk xzg.k
dj fy;k tkrk gSA

¼[k½ ty dk çdkf'k; vi?kVu % çdkf'k; ÅtkZ }kjk PS
II ds mÙkstu ls ;g çcy vkWDlhdkjd dk dk;Z djrk
gS ftlls ty ds v.kq dk vi?kVu gks tkrk gS bl fØ;k

fp= 21-7 % çdk'k ra= dh fØ;k&fof/k

–2e – – –
700 700I P Fd P  çdk'k  çdk'k ra=

–2e –– –
680 680II P PQ P  çdk'k  çdk'k ra=
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esa eSXuht] dsfY'k;e ,oa DyksjkbM vk;u egRoiw.kZ Hkwfedk fuoZgu djrs gSA

2
–2H O 4H 4e O2

  çdk'k

okWu uhy (Van Neil) us crk;k fd çdk'k la'ys"k.k esa O2 
ty vi?kVu ls eqDr gksrh gSA bl dFku dks :csu] gkfln vkSj

dkesu (Ruben, Hassid and Kamen) us jsfM;ks ,fDVo vkWDlhtu (O18) dk ç;ksx dj çekf.kr fd;kA

18 186CO +12H O C H O + 6H O + 6O2 2 6 12 6 2 2

blls fl) gksrk gS fd O2 foekspu dks lzksr ty gSA
¼x½ çdk'k QkWLQksfjyhdj.k % gfjryod esa çdk'kh; ÅtkZ }kjk ADP dk ATP esa ifjorZu ,oa muds lg;ksfx;ksa us [kkstk

FkkA çdk'k QkWLQksfjyhdj.k fØ;k nks çdkj ls gksrh gS&
(i) pØh; çdk'k QkWLQksfjyhdj.k (Cyclic photophosphorylation)
(ii) vpØh; çdk'k QkWLQksfjyhdj.k (Non cyclic photophosphorylation)

(i) pØh; çdk'k QkWLQksfjyhdj.k % çdk'k ra= I ls mRlftZr bysDVªksu AFd–cyt b6/F IykLVkslk;fuu ls gksrs gq,
;s P700 ij ykSV vkrs gS bl çdkj okil ykSVrs bysDVªksu Fd rFkk Cy + b6 ,oa Cy + b6 rFkk Cy + F ds e/; nks LFkyksa ij
ADP ls ATP dk fuekZ.k djrs gSA bl vfHkfØ;k esa bysDVªksu P700 ls mRlftZr gksdj iqu% P700 esa pØh; fØ;k }kjk igqap
tkrs gS rFkk ATP dk fuekZ.k djrs gS blfy, bls pØh; QkWLQksfjyhdj.k dgrs gSa ¼fp= 21-8½A

(ii) vpØh; çdk'k QkWLQksfjyhdj.k % ;g QkWLQksfjyhdj.k nksuksa çdk'k ra=ksa (PS I ,oa PS II) ds }kjk gksrk gSA bls çdk'k
la'ys"k.k dh Z-Ldhe dgrs gSa ftldh [kkst Hill ,oa Bendall }kjk dh xbZ FkhA bl fØ;k esa P680 }kjk mRlftZr bysDVªksu
iqu% P680 ij ugha vkdj ,d js[kh; iFk }kjk inkFkZ Pheo  IykLVksDohuksu  lkbVksØkse lkbVksØkse b6  lkbVksØkse

F  IykLVkslk;fuu ls gksrs gq, P700 esa igqap tkrs gSa rFkk Cy + b ,oa Cy + F ds e/; ATP  dk fuekZ.k djrs gSA pwafd bl
fØ;k esa P680 ls mRlftZr bysDVªksu iqu% P680 esa ugha igqaprs gS blfy, bls vpØh; QkWLQksfjyhdj.k dgrs gSa ¼fp= 21-9½A

¼?k½ NADPH2 dk fuekZ.k % vpØh; QkWLQksfjyhdj.k esa PSI ls mRlftZr bysDVªksu fofHkUu xzkfg;ksa ls gksrs gq, NADP+ rd
igqap dj mls vipf;r dj nsrs gSA ;g vipf;r NADP+ ty vi?kVu ls çkIr çksVksu xzg.k dj NADPH2 esa ifjofrZr
gks tkrk gSA

vr% çdkf'kd vfHkfØ;k esa fufeZr ATP ,oa NADPH2 la'ys"k.kkRed 'kfDr (Assimilatory power) dk fuekZ.k djrs gS tks
vçdkf'kd vfHkfØ;k esa CO2 dks vip;u dj Xywdkst v.kq ds fuekZ.k esa ç;qDr gksrh gSA

fp= 21-8 % çdkf'kd vfHkfØ;k esa lEiUu gksus okyk
pØh; QkWLQksfjyhdj.k
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+ –2NADP + 4H + 4e 2NADPH2

CO2 ds 6 v.kqvksa ds vip;u gsrq 12 NADPH2 dh vko';drk gksrh gS tks ty ds 12 v.kqvksa ds vi?kVu ds i'pkr~ çkIr
gksrs gSA

vçdkf'kd vfHkfØ;k (Dark Recation)
çdk'k la'ys"k.k esa lEiUu gksus okyh ;g fØ;k gfjryod ds LVªksek esa lEiUu gksrh gS rFkk blesa çdk'k dh vko';drk

ugha gksrh gSA bl çfØ;k esa ok;qe.My }kjk vo'kksf"kr CO2 fofHkUu ,Utkbeksa }kjk vipf;r gksdj 'kdZjk dk fuekZ.k djrh gSA

dsfYou pØ ;k C3 pØ (Calvin Cycle or C3 Cycle)
bl pØ dh [kkst dsfYou] csUlu ,oa mlds lkfFk;ksa us 1946-1953 ds e/; jsfM;ks&,fDVo Vªslj ,oa ØksesVksxzkQh rduhd

dk mi;ksx djds dh Fkh bl dk;Z gsrq mUgksaus gjs 'kSoky Dyksjsyk (Chlorella) ,oa lSusMslel (Scenedesmus) dk mi;ksx fd;k
FkkA bl dk;Z ds fy, 1961 esa bUgsa ukscy iqjLdkj }kjk lEekfur fd;k Fkk ¼fp= 21-10½A

dsfYou pØ fuEufyf[kr pj.kksa esa lEiUu gksrk gSA
1- dkcksZDlhyhdj.k voLFkk vFkkZr~ CO2 xzg.k djuk (Carboxylative phase)
2- vip;u voLFkk vFkkZr~ PQA dk vip;u (Reductive phase)
3- la'ys"k.k voLFkk vFkkZr~ 'kdZjk dk fuekZ.k (Synthetic phase)
4- iqutZuu voLFkk vFkkZr~ RuBP dh iqu% çkfIr (Regenerative phase)
1- dkcksZDlhyhdj.k voLFkk (Carboxylative phase) : bl fØ;k esa RuBP (Ribulose 1-5 bisphate) ,oa CO2 RuBP

dkcksZDlhyst ;k :fcLdks (Rubisco) ,Utkbe dh mifLFkfr esa feydj 6 dkcZu ;qDr vLFkk;h ;kSfxd dk fuekZ.k djrs gSA
;g ;kSfxd 'kh?kz VwV dj 3 dkcZu ;qDr ;kSfxd QkWLQksfXylfjd vEy (3-Phosphoglyceric acid or 3 PGA) ds nks v.kqvksa
esa VwV tkrk gSA 3 PGA çdk'k la'ys"k.k dk çFke LFkk;h mRikn gksus ls bls C3 pØ Hkh dgrs gSa D;ksafd ;g 3 dkcZu ;qDr
;kSfxd gksrk gSA

fp= 21-9 % çdkf'kd vfHkfØ;k esa lEiUu gksus okyk vpØh; QkWLQksfjyhdj.k

pØh; çdk'k Qk WLQksfjyhdj.k vpØh; çdk'k QkWLQksfjyhdj.k

 1- ty dk çdkf'kd vi?kVu ugha gksrk gSA ty dk çdkf'kd vi?kVu gksrk gSA
 2- O2 dk mRltZu ugha gksrk gSA O2 dk mRltZu gksrk gSA
 3- dsoy çdk'k ra= I dk mi;ksx gksrk gSA nksuksa çdk'k ra=ksa dk mi;ksx gksrk gSA
 4- NADPH2 dk la'ys"k.k ugha gksrk gSA NADPH2 dk la'ys"k.k gksrk gSA

pØh; ,oa vpØh; QkWLQksfjyhdj.k esa vUrj
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2- vip;u voLFkk (Reductive phase) : bl vfHkfØ;k esa vipk;d 'kfDr tks çdkf'kd vfHkfØ;k esa ATP ,oa NADPH2

ds :i esa fufeZr gqbZ Fkh mldk mi;ksx dj 3-QkLQksfXyljyfMgkbM (3 PGAL) esa vipf;r gks tkrk gSA ;s fØ;k,a
Xykdksykbfll ds foifjr gksrh gS vr% bUgsa XykbdksykbfVd mRØe.k (Glycolytic reversal) Hkh dgrs gSaA ;g fØ;k nks inksa
esa iw.kZ gksrh gSA

(i)

fp= 21-10 % dsfYou pØ ds çeq[k pj.k
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(ii)

3- la'ys"k.k voLFkk (Synthetic phase) : 3-QkWLQksfXljyfMgkbZ (3 PGAL) ds nks v.kqvksa ls Xywdkst 'kdZjk dk fuekZ.k gksrk
gS tks çdk'k la'ys"k.k dk vfUre mRikn gSA Xywdkst ls LVkpZ dk fuekZ.k gksrk gSA la'ys"k.k voLFkk esa fuEu fØ;k,a lEiUu
gksrh gSaA

4- iqutZuu voLFkk (Regenerative phase) : 3 PGAL  ds 'ks"k 10 v.kq fofHkUu fØ;kvksa }kjk vusd e/;orhZ 'kdZjkvksa dk
fuekZ.k djrs gSaA ;s lHkh e/;orhZ 'kdZjk,a vUr esa fjC;wykst-5 QkLQsV ds 6 v.kqvksa dk fuekZ.k djrh gSA tks ATP ls fØ;k
djds fjC;wykst 1-5 ckbZQkWLQsV ds 6 v.kqvksa esa ifjofrZr gks tkrh gSA blls fØ;k ds vUr% RuBP dh iqu% çkfIr gks tkrh gSA

vusd e/;orhZ fØ;k,a

10 PGAL 6 RUMP
6 RUMP 6 ATP 6 RUBP 6 ADP

     

  

çdk'k la'ys"k.k dks çHkkfor djus okys dkjd (Factors Affecting Photosynthesis)
çdk'k la'ys"k.k dh vfHkfØ;k dbZ çdkj ds cká ,oa vkUrfjd dkjdksa }kjk fu;af=r gksrh gSA

1- cká dkjd

(i) çdk'k % ikni dh ifÙk;ksa }kjk vo'kksf"kr yxHkx 1-4% çdk'k gh çdk'k la'ys"k.k esa ç;qDr gksrk gSA çdk'k nks çdkj ls
çdk'k la'ys"k.k dks çHkkfor djrk gSA

¼d½ çdk'k dh rhozrk % çdk'k c<+us ds lkFk&lkFk çdk'k la'ys"k.k dh nj c<+rh gS ijUrq cgqr vfèkd rhozrk gks tkus
ij nj ?kVrh gSA

¼[k½ çdk'k dh xq.koÙkk % çdk'k la'ys"k.k çdk'k LisDVªe ds n'̀; Hkkx esa gh lEiUu gksrh gS çdk'k la'ys"k.k dh vfèkdre
nj n'̀; LisDVªe ds cká ,oa uhys Hkkx esa gksrh gSA gjs çdk'k esa çdk'k la'ys"k.k ugha gksrk gSA

(ii) dkcZu MkbZvkWDlkbM (CO2) % ok;qe.My esa CO2 dh ek=k dsoy 0.03% ;k 300 ppm gksrh gSA ok;qe.My esa CO2 dh
ek=k 0.03 ls c<+dj 0.05% gksus rd çdk'k la'ys"k.k dh nj c<+rh gSA ijUrq blls vf/kd gksus ij jaèkz cUn gksus yxrs gSa]
ftlls çdk'k la'ys"k.k dh nj de gks tkrh gSA

(iii) rkiØe (Temperature) % çdk'k la'ys"k.k dh nj 10°C ls 35°C rkieku ij c<+rh gSA çR;sd 10°C rkieku c<+us ij
fØ;k nj nqxuh gks tkrh gSA bls Q10 dk eku 2 dgk tkrk gSA 10°C ls de rkieku ij ,Utkbe fu"Ø; gks tkrs gSa rFkk
35°C ls vf/kd rkieku ij ,Utkbe dk foÑfrdj.k gks tkrk gSA

(iv) ty (Water) % dqy vo'kksf"kr ty dk dsoy 1% Hkkx gh çdk'k la'ys"k.k esa ç;qDr gksrk gSA ènk ty çR;{k :i ls çdk'k
la'ys"k.k dh nj çHkkfor djrk gSA ènk ty vçR;{k :i ls çdk'k la'ys"k.k dh nj dks nks çdkj ls çHkkfor djrk gSA
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¼d½ ty dh deh ls ifÙk;ksa ds ja/kz cUn gks tkrs gSa
ftlls CO2 dh lkUærk de gks tkrh gSA

¼[k½ iÙkh dk ty foHko de gks tkrk gSA

(v) çnw"kd (Pollutant) % ok;qe.My esa SO2, CO,  vkstksu
rFkk vU; çnw"kd xSlsa çdk'k la'ys"k.k dh nj dks de dj
nsrh gSA

2- vkUrfjd dkjd

çdk'k la'ys"k.k dh nj dks çHkkfor djus okys çeq[k
vkUrfjd dkjd fuEu gSA

(i) i.kZgfjr % i.kZgfjr dh vuqifLFkfr esa çdk'k la'ys"k.k
dh fØ;k ugha gksrh gSA çdk'k la'ys"k.k dh nj i.kZ esa
i.kZgfjr dh ek=k c<+us ds lkFk c<+rh gSA

(ii) lafpr Hkkstu dh ek=k % dksf'kdk esa lafpr Hkkstu
LVkpZ dh ek=k c<+us ds lkFk çdk'k la'ys"k.k dh nj
?kVus yxrh gS ijUrq LVkpZ ds nwjLFk Hkkx esa LFkkukUrfjr
gksus ij ;g c<+us yxrh gSA

(iii) i.kZ dh vkUrfjd lajpuk % ;fn i.kZ ij ja/kzksa dh
la[;k vf/kd ,oa i.kZe/;ksÙkd esa gfjryodksa dh la[;k
vf/kd gksaxs rks çdk'k la'ys"k.k dh nj vf/kd gksxhA

egRoiw.kZ fcUnq
1- çdk'k la'ys"k.k ,d egRoiw.kZ tSfod fØ;k gS ftlesa gjs

ikS/ks lw;Z ds çdk'k dh mifLFkfr esa dkcZu MkbZvkDlkbM
o ty }kjk tfVy dkcZfud ;kSfxdksa dk fuekZ.k djrs gSA

2- çdk'k la'ys"k.k dh fØ;k gfjryod esa lEiUu gksrh gS
ftlesa ik;s tkus okys FkkbysdkWbM esa gjs o.kZd i.kZgfjr
,oa lgk;d o.kZd dsjksfVukWbM ik;s tkrs gSA

3- FkkbysdkWbM ,d nwljs ij flDds dh <sjh dh rjg O;ofLFkr
gksdj xzsuk dk fuekZ.k djrs gS tgk¡ ij çdk'k la'ys"k.k
dh çdkf'kd vfHkfØ;k lEiUu gksrh gSA

4- çdk'k la'ys"k.k ,d tSo jklk;fud] vkWDlhdj.k&vip;u
fØ;k gS ftlesa ikuh dk vkWDlhdj.k rFkk CO2 dk
vip;u gksrk gSA

5- çdk'k la'ys"k.k esa çdk'k ÅtkZ dk vo'kks"k.k dbZ i.kZgfjr
v.kqvksa ,oa vU; lgk;d o.kZdksa }kjk gksrk gS tks ckn esa
bl çdk'k ÅtkZ dks vfHkfØ;k dsUæ esa LFkkukUrfjr dj
nsrs gSA ;s lHkh o.kZd feydj nks çdk'k ra=ksa dk fuekZ.k
djrs gS ftUgsa çdk'k ra= I ,oa çdk'k ra= II dgk tkrk
gSA

6- çdk'k la'ys"k.k dh vfHkfØ;k nks pj.kksa esa lEiUu
gksrh gSA

¼d½ çdkf'kd fØ;k xzsue Hkkx ij lEiUu gksrh gS ,oa
blesa O2 eqDr gksrh gSA

¼[k½ vçdkf'kd vfHkfØ;k gfjryod ds LVªksek esa lEiUu
gksrh gS] ftlesa CO2 ds fLFkjhdj.k ls 'kdZjk dk
fuekZ.k gksrk gSA

7- çdkf'kd vfHkfØ;k esa ATP ,oa NADPH2 dk fuekZ.k
gksrk gS] ftls vipk;d 'kfDr ;k Lokxhdj.k 'kfDr dgk
tkrk gSA

8- vçdkf'kd vfHkfØ;k esa vipk;d 'kfDr ATP ,oa
NADPH2 dk mi;ksx CO2 ds 'kdZjk esa vip;u gsrq
fd;k tkrk gSA

9- çdk'k la'ys"k.k dh nj dk fu;eu dbZ çdkj ds cká ,oa
vkUrfjd dkjdksa }kjk gksrk gSA buesa CO2 dh lkUærk]
çdk'k dh rhozrk] ty dh miyC/krk o rkieku çeq[k
gSA çdk'k la'ys"k.k dh nj iÙkh dh vk;q rFkk o.kZdksa dh
ek=k ij Hkh fuHkZj djrh gSA

vH;klkFkZ ç'u
oLrqfu"B ç'u
1- çdk'k la'ys"k.k esa çdk'k ÅtkZ :ikUrfjr gksrh gS &

¼v½ ;kaf=d ÅtkZ esa ¼c½ xfrt ÅtkZ esa

¼l½ jklk;fud ÅtkZ esa ¼n½ fo|qr ÅtkZ esa

2- çdk'k la'ys"k.k fØ;k gS &

¼v½ mip;h ¼c½ vkWDlhdj.k&vip;u

¼l½ ÅtkZ 'kks"kh ¼n½ mijksDr lHkh

3- çdk'k la'ys"k.k esa mRlftZr vkWDlhtu dk lzksr gS &

¼v½ ty ¼c½ dkcZu MkbZvkDlkbM

¼l½ mijksDr nksuksa ¼n½ mijksDr esa ls dksbZ ugha

4- çdk'k la'ys"k.k dh vçdkf'kd vfHkfØ;k lEiUu gksrh gS &

¼v½ xzsuk esaa ¼c½ LVªksek esaa

¼l½ ekbVksdkWfUMª;k esa ¼n½ mijksDr lHkh

5- çdk'k la'ys"k.k dk çFke pj.k gS &

¼v½ i.kZgfjr dk çdk'kh; ÅtkZ }kjk mÙkstu

¼c½ ty dk çdkf'kd vi?kVu

¼l½ QkWLQksfjyhdj.k

¼n½ NADPH2 dk fuekZ.k

6- C3 ikniksa esa vçdkf'kd dk çFke LFkk;h mRikn gS &

¼v½ PEP ¼c½ PGA

¼l½ RUBP ¼n½ Xywdkst
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7- vipk;d 'kfDr gS &

¼v½ ATP ¼c½ NADPH2

¼l½ mijksDr nksuksa ¼n½ dksbZ ughas

8- ty dk çdkf'kd vi?kVu dh vfHkfØ;k fdlls laca/k
j[krh gS &

¼v½ pØh; QkWLQksfjyhdj.k

¼c½ vpØh; QkWLQksfjyhdj.k

¼l½ çdk'k ra=-I
¼n½ mijksDr lHkh

9- 40°C rkieku ij çdk'k la'ys"k.k dh nj de gks tkrh
gS D;ksafd &

¼v½ CO2 dh ek=k esa of̀)

¼c½ ty dh deh

¼l½ ,Utkbe dk foÑfrdj.k

¼n½ mijksDr esa ls dksbZ ugha

vfry?kqÙkjkRed ç'u
1- çdk'k la'ys"k.k dks ifjHkkf"kr dhft;sA

2- çdk'k la'ys"k.k dk vfUre mRikn D;k gS\

3- çdk'k la'ys"k.k dh fØ;k esa Hkkx ysus okys lgk;d
o.kZd dkSu&dkSu ls gksrs gSa\

4- ty ds çdk'kh; vi?kVu ds fy, vko';d nks vk;uksa
ds uke fyf[k;sA

5- gfjryod esa tks lokZf/kd çksVhu feyrh gS mldk uke
fyf[k;sA

6- jsM Mªki dh [kkst fdlus dh Fkh\ ;g ?kVuk ǹ'; LisDVªe
ds fdl Hkkx esa gksrh gS\

7- dsfYou pØ dks C3 pØ D;ksa dgrs gSa\

y?kqÙkjkRed ç'u
1- gfjryod dh lajpuk dk la{ksi esa o.kZu dhft;sA

2- çdk'k la'ys"k.k esa ç;qDr gksus okys o.kZd dkSu&dkSu ls
gSa\

3- ty ds çdk'kh; vi?kVu ls vki D;k le>rs gSa\

4- çdkf'kd QkWLQksfjyhdj.k fdls dgrs gSa\

5- pØh; ,oa vpØh; QkWLQksfjyhdj.k esa vUrj Li"V
dhft;sA

6- çdk'k ra= II dh lajpuk le>kb;sA

7- dsfYou pØ dh vip;u voLFkk esa dkSu&dkSulh
vfHkfØ;k,a gksrh gSa\

8- çdk'k la'ys"k.k ,d vkWDlhdj.k&vip;u vfHkfØ;k gS]
le>kb;sA

fucU/kkRed ç'u
1- çdk'k QkWLQksfjyhdj.k ls vki D;k le>rs gSa\ pØh;

,oa vpØh; çdk'k QkWLQksfjyhdj.k dks foLrkj ls
le>kb;sA

2- dsfYou pØ }kjk CO2 ds fLFkjhdj.k dh çfØ;k dk
o.kZu dhft;sA

3- çdk'k la'ys"k.k dks çHkkfor djus okys dkjdksa dk o.kZu
dhft;sA

mÙkjekyk % 1 ¼l½ 2 ¼n½ 3 ¼v½ 4 ¼c½
5 ¼c½ 6 ¼c½ 7 ¼l½ 8 ¼c½ 9 ¼l½
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v/;k; & 22

ikni 'kjhj fØ;k foKku & f}rh;
(Plant Physiology - II)

'olu (Respiration)
leLr lthoksa dks viuh tSfod fØ;k,a djus ds fy,

ÅtkZ dh vko';drk gksrh gSA ltho muesa mifLFkr dkcZfud
iks"kd inkFkksZa tSls dkcksZgkbMªsV] çksVhu] olk vkfn ls ;s ÅtkZ
çkIr djrs gSaA bu tfVy dkcZfud inkFkksZa esa lafpr ÅtkZ ,d
fof'k"V tSo jklk;fud çfØ;k }kjk eqDr gksrh gS] ftldks ,d
fof'k"V ÅtkZ v.kq ATP ds :i esa lafpr fd;k tkrk gSA ATP
}kjk fofHkUu tSo fØ;kvksa ds fy, ;g ÅtkZ çnku dh tkrh gSA

ifjHkk"kk dh nf̀"V esa 'olu ,d vkDlhdj.k vfHkfØ;k gS
ftlesa lthoksa esa mifLFkr fofHkUu tfVy dkcZfud inkFkksZa dk
fo?kVu gksrk gS] ftlds QyLo:i CO2 ,oa H2O mRiUu gksrs
gSa rFkk ÅtkZ eqDr gksrh gSA vr% 'olu ,d vip;h] ÅtkZ
foeksph rFkk vkDlhdkjh vfHkfØ;k gSA ;g lthoksa esa fujUrj
pyus okyh vfHkfØ;k gSA 'olu ikS/kksa ,oa tUrqvksa ds thfor
jgus dk çeq[k y{k.k gSA

'olu ,oa ngu
(Respiration and Combustion)

lekurk,a % 'olu ,oa ngu esa fuEu lekurk,a mifLFkr
gksrh gSa &
1- vkWDlhtu dk mi;ksx 2- dkcZu MkbvkWDlkbM dk fu"dklu

3- ÅtkZ dk foeqDr gksuk

'olu ,oa ngu esa dbZ çdkj ds vUrj ik;s tkrs gSa&

'olu ds çdkj (Types of Respiration)
'olu fØ;k ds vUrxZr eq[;r% dkcZfud inkFkksZa ds

fo?kVu ls jklk;fud vFkok dk;Z{ke ÅtkZ foeqDr gksrh gSA
'olu vfHkfØ;k vkWDlhtu ds çR;{k mi;ksx vFkok fcuk
mi;ksx ds lEiUu gks ldrh gSA vr% vkWDlhtu ds
mi;ksx@vuqi;ksx ds vk/kkj ij 'olu dks nks çdkj esa
foHkkftr fd;k tk ldrk gS&

1- ok;q vFkok vkWDlh 'olu (Aerobic Respiration)
2- vok;q vFkok vukWDlh 'olu (Anaerobic Respiration)

1- vkWDlh 'olu (Aerobic Respiration)
'olu dh ;g lkekU; çfØ;k gS] tks vkWDlhtu dh

mifLFkfr esa lEiUu gksrh gSA vkWDlhtu dh mifLFkfr esa
,Utkbeksa dh lgk;rk ls bl fØ;k ds vUrxZr dkcZfud
inkFkksZa ds iw.kZ vkWDlhdkjh fo?kVu ls ty rFkk CO2 curs gS
rFkk ÅtkZ eqDr gksrh gS vr% vkWDlh 'olu ,d m"ek{ksih
vfHkfØ;k gksrh gSA Xywdkst vFkok ÝDVkst dks vfHkdkjd
ekudj bl vfHkfØ;k dk lexz lehdj.k fuEu çdkj ls fn;k
tk ldrk gS&

C H O + 6O 6CO + 6H O + 686 K .cal / mol.6 12 6 2 2 2

'olu (Respiration) ngu (Combustion)
 1- dksf'kdk }kjk fu;af=r vfHkfØ;k dksf'kdk dk fu;a=.k ugha gksrk gSA
 2- ÅtkZ fu"dklu /khjs&/khjs gksrk gSA ÅtkZ ,d lkFk vf/kd ek=k esa mRiUu gksrh gSA
 3- ;g fØ;k lkekU; rki ij gksrh gSA ;g fØ;k mPp rki ij gksrh gSA
 4- ;g vfHkfØ;k ,Utkbe }kjk fu;af=r gksrh gSA bl fØ;k ij ,Utkbeksa dk fu;a=.k ugha gksrk gSA
 5- ÅtkZ dk m"ek ds :i esa gzkl de gksrk gSA ÅtkZ ds m"ek ds :i esa gzkl vR;f/kd gksrk gSA
 6- ATP dk fuekZ.k gksrk gSA ATP dk fuekZ.k ugha gksrk gSA
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2- vukWWDlh 'olu (Anaerobic Respiration)
ok;q vFkok vkWDlhtu dh vuqifLFkr esa gksus okyh 'olu vfHkfØ;k vukWDlh 'olu dgykrh gSA bl vfHkfØ;k esa dkcZfud

inkFkksZa vFkok 'oluk/kkjksa dk viw.kZ vkWDlhdj.k gksrk gS] vr% vfUre mRikn ty ,oa CO2 ugha gksdj CO2 ,oa vU; dkcZfud
inkFkZ tSls ,Ydksg.k] dkcZfud vEy gksrs gSaA vukWDlh 'olu esa 'oluk/kkjksa ds vkaf'kd fo?kVu ls mRikfnr ÅtkZ dh ek=k Hkh
de gksrh gS bl vfHkfØ;k dks fuEu lehdj.k }kjk fu:fir fd;k tk ldrk gS&

C H O 2C H OH + 2CO + 28 K.cal56 12 6 2 2

vok;q 'olu vf/kdka'kr% thok.kq ,oa dodksa esa ik;k tkrk gSA vusd mPpoxhZ; ikS/kksa ds mÙkdksa] vadqfjr gksrs gq, rFkk
,df=r chtksa vkfn esa Hkh dqN le; ds fy, vukWDlh 'olu gksrk gSA

'olu vfHkfØ;k ds LFky
lkekU;r% ;qdSfj;ksfVd dksf'kdkvksa esa 'olu vfHkfØ;k dksf'kdkæO; ,oa ekbVksdkWfUMª;k esa lEiUu gksrh gS buesa vkWDlhtu

ij fuHkZj leLr vfHkfØ;k,a ekbVksdkWfUMª;k esa lEiUu gksrh gSaA ekbVksdkWfUMª;k ATP ds fuekZ.k esa egRoiw.kZ Hkwfedk fuoZgu djrk
gS blfy, bls dksf'kdk dk 'kfDrxzg (Power house of cell) dgrs gSaA çksdsfj;ksfVd dksf'kdkvksa esa 'olu vfHkfØ;k,a
dksf'kdkæO; ,oa dksf'kdk f>Yyh ij lEiUu gksrh gSA

vkWDlh 'olu dh fØ;k fof/k
(Mechanism of Aerobic Respiration)

vkWDlh 'olu dh lkekU; fØ;k fof/k rhu pj.kksa esa lEiUu gksrh gS&

1- Xykbdksykbfll (Glycolysis)

vkWDlh 'olu vukWDlh 'olu

 1- ;g fØ;k O2 dh mifLFkfr esa lEiUu gksrh gSA ;g O2 dh vuqifLFkfr esa gksrh gSA
 2- bl vfHkfØ;k esa mPp ek=k esa ÅtkZ mRiUu gksrh gSA blesa ÅtkZ mRiknu vis{kkÑr dkQh de ek=k esa gksrk gSA
 3- blesa dkcksZgkbMªsV ds iw.kZ vkWDlhdj.k ls vfUre blesa dkcksZgkbMªsV ds viw.kZ vkWDlhdj.k ls CO2 ,oa

mRikn ds :i eas O2 rFkk ty dk fuekZ.k gksrk gSA ,Ydksgy mRikfnr gksrs gSA
 4- ;g vfHkfØ;k dksf'kdk æO; ,oa ekbVksdkWfUMª;k esa ;g iw.kZr% dksf'kdkæO; esa lEiUu gksrh gSA

lEiUu gksrh gSA

vkWDlh ,oa vukWDlh 'olu esa vUrj
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2- ØsCl pØ (Kreb's cycle)
3- bysDVªkWu ifjogu ra= (Electron transport system)
1- Xykbdksykbfll (Glycolysis) : Xykbdksykbfll 'olu dh çFke vfHkfØ;k gS ftlesa 6 dkcZu ;qDr 'kdZjk ¼çk;%

Xywdkst½ dk ifjorZu 3 dkcZu ;qDr ikb:fod vEy dh nks v.kqvksa esa gksrk gSA ;g vfHkfØ;k dksf'kdkæO; esa vkWDlhtu dh
mifLFkfr@vuqifLFkfr esa lEiUu gksrh gSA blds fofHkUu pj.kksa dh [kkst rhu teZu oSKkfudksa ,EcMu] es;jgkSQ ,oa ikjukl
(Embden, Mayer Hoff and Parnas) }kjk dh xbZ Fkh blfy, bls EMP ifjiFk Hkh dgrs gSaA Xykbdksykbfll dh lexz fØ;k
dks fuEufyf[kr lehdj.k }kjk n'kkZ;k tk ldrk gS ¼fp= 22-1½A

6 12 6 3 4 3 2C H O + 2ATP + 4ADP + 2pi + 2NAD 2C H O + 2ADP + 4ATP + 2NADH

Xykbdksykbfll dh vfHkfØ;k vukWDlh ,oa vkWDlh 'olu esa leku :i ls lEiUu gksrh gSA vok;q 'olu djus okys thoksa
esa 'olu dsoy Xykbdksykbfll }kjk gh laHko gSA bl vfHkfØ;k ds vUrxZr gksus okyh leLr vfHkfØ;kvksa dks fuEukuqlkj
le>k;k tk ldrk gS &

(i) Xywdkst dk lfØ;dj.k (Activation of glucose) : Xywdkst ,d LFkk;h 'kdZjk gS tks vklkuh ls fo?kfVr ugha gksrh gS
vr% bls ATP }kjk ÅtkZ çnku djds lfØ; fd;k tkrk gS bls 'kdZjk dk QkLQksfjyhdj.k Hkh dgrs gSaA blds vUrxZr fuEu
fØ;k,a gksrh gSaA

fp= 22-1 % Xykbdksykbfll dh fofHkUu tSojklk;fud vfHkfØ;k,a
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(ii) ÝDVkst 1&6 MkbZQkWLQsV dks QkLQksfXyljyfMgkbM esa fo?kVu (Splitting of fructose 1-6 diphosphate in
phosphoglyaraldehyde) : ÝDVkst 1&6 MkbZQkWLQsV ,d 6 dkcZu ijek.kq ;qDr v.kq gS tks ,YMksyst ,Utkbe dh mifLFkfr
esa fo[kf.Mr gksdj 3 QkLQksfXyljy ,fYMgkbZ o MkbZgkbMªksDlh ,lhVksu&3 QkLQsV dk fuekZ.k djrk gSA ;s nks ;kSfxd
Vªk;kst QkWLQsV dgykrs gSA

(iii) ikb:fod vEy dk fuekZ.k : 3-QkLQksfXyljyfMgkbM ds nks v.kq fuEu vfHkfØ;kvksa }kjk vkWDlhÑr gksdj ikb:fod
vEy ds nks v.kqvksa dk fuekZ.k djrs gSA

(a) 3 PGAL dk QkWLQksfjyhdj.k : 3 PGAL fMgkbMªksftust ,Utkbe dh mifLFkfr esa H3PO4 ls vfHkfØ;k dj 1-3
MkbZQkLQksfXyljyfMkgkbM dk fuekZ.k djrk gSA

(b) 1-3 MkbQkLQksfXylfjd vEy dk fuekZ.k : ,Utkbe fMgkbMªksftust dh mifLFkfr esa 1-3 MkbZQkLQksfXyljyfMgkbM
vkWDlhÑr gksdj 1-3 MkbQkLQksfXylfjd vEy dk fuekZ.k djrk gSA

bl vfHkfØ;k esa NAD+ gkbMªkstuxzkgh dk dk;Z dj NADH2 dk fuekZ.k djrk gS tks ETS esa ços'k dj esa ATP dk fuekZ.k
djrk gSA

(c) 3-QkLQksfXylfjd vEy ,oa ATP dk fuekZ.k : 1-3 MkbQkWLQksfXylfjd dkbust ,Utkbe dh mifLFkfr esa ,d v.kq ATP
,oa 3 QkLQksfXylfjd vEy dk fuekZ.k djrk gSA

(d) leko;ohdj.k }kjk 2-QkLQksfXylfjd vEy dk fuekZ.k % 3-QkLQksfXylfjd vEy ds QkLQsV lewg ds nwljs dkcZu
ij LFkkukUrfjr gksus ls 2-QkWLQksfXylfjd vEy dk fuekZ.k gksrk gSA
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(e) ty fo;kstu }kjk QkLQksbuksyikb:osV (PEP) dk fuekZ.k : buksyst ,Utkbe dh mifLFkfr esa 2-QkWLQksfXylfjd
vEy esa ls ,d ty dk v.kq fudy dj 2-QkWLQksbuksy ikb:fod vEy dk fuekZ.k gksrk gSA

(f) ikb:fod vEy rFkk ATP dk fuekZ.k % ikb:osV dkbust dh mifLFkfr esa 2-QkWLQksbuksy ikb:osV ls QkLQsV lewg
fudy dj ikb:fod vEy o ATP dk fuekZ.k gksrk gSA

ikb:fod vEy Xykbdksykbfll dk vfUre mRikn gksrk gSA bldk Hkfo"; dksf'kdk ds i;kZoj.k ij fuHkZj djrk gSA
dksf'kdk dks i;kZIr vkWDlhtu miyC/k gksus ij ;g vkWDlh; 'olu djrk gS ,oa vkWDlhtu dh vuqifLFkfr eas ;g vukWDlh;
'olu dh vfHkfØ;k,a djrk gSA

Xykbdksykbfll dk lkj &

1- çR;sd 6 dkcZu ijek.kq ;qDr Xywdkst v.kq ls 2 v.kq ikb:fod vEy ¼3-dkcZu ijek.kq½ dk fuekZ.k gksrk gSA

2- bl vfHkfØ;k esa 4 v.kq ATP fufeZr gksrs gS ijUrq 2 ATP dk mi;ksx gks tkrk gSA vr% 'kq) ykHk 2 ATP v.kqvksa dk gksrk
gSA

3- 2 v.kq NADH2 dk fuekZ.k gksrk gS tks bysDVªkWu vfHkxeu ra= }kjk 6 vfrfjDr ATP v.kqvksa dk fuekZ.k djrs gSA vr% dqy
ÅtkZ mRiknu 8 ATP v.kq gksrk gSA

vkWDlhtu dh mifLFkfr esa dksf'kdkæO; esa Xykbdksykbfll vfHkfØ;k ls mRiUu ikb:fod vEy ØsCl pØ ds fy,
ekbVksdkWfUMª;k esa ços'k djrk gSA ;g vfHkfØ;k nks pj.kksa esa lEiUu gksrh gSA

¼d½ ikb:fod vEy dk ok;oh; vkWDlhdj.k (Aerobic oxidation of pyruvic acid)

¼[k½ ØsCl pØ@flfVªd vEy pØ ¼fp= 22-2½

¼d½ ikb:fod vEy dk ok;oh; vkWDlhdj.k (Aerobic oxidation of pyruvic acid) : vkWDlhtu dh miyCèkrk ij
ikb:fod vEy ds v.kq ekbVksdkWfUMª;k esa ços'k dj 'olu dk nwljk pj.k çkjEHk djrs gSaA ekbVksdkWfUMª;k esa bl ikb:fod vEy
ds rhu dkcZu ijek.kqvksa esa ls ,d CO2 ds :i esa vkWDlhÑr gks tkrk gSA rRi'pkr~ bldk ikb:fod fMgkbMªksftust dh mifLFkfr
eas vkWDlhdj.k gksrk gS ,oa blds ckn dks,Utkbe&, (COA) ls la;qDr gksdj ,lhfVy dks,Utkbe , dk fuekZ.k gksrk gSA ,lhfVy
dks,Utkbe&, gh ekbVksdkWfUMª;k dh vUr%f>Yyh ds Hksn dj esfVªDl esa ços'k dj ldrk gSA blfy, bls Xykbdksykbfll ,oa
ØsCl pØ ds e/; ;kstd dM+h dgk tkrk gSA

vr% ikb:fod vEy ds 2 v.kq ok;oh; vkWDlhdj.k }kjk nks&nks v.kq ,flVkby dks,Utkbe ,] NADH2 o CO2 ds 2 v.kq
cukrs gSA

¼[k½ ØsCl pØ : ekbVksdkWfUMª;k esa lEiUu gksus okyh bl çfØ;k dh [kkst fczfV'k tSo jlk;u'kkL=h lj ,p-,- ØsCl (Sir
H.A. Krebs, 1937) us dh Fkh ftl ij bUgsa 1953 esa ukscy iqjLdkj ls lEekfur fd;k x;k FkkA bl vfHkfØ;k dk çkjEHk flfVªd
vEy ds fuekZ.k ls gksrk gS vr% bls flfVªd vEy pØ Hkh dgk tkrk gSA ØsCl pØ dh vfHkfØ;k,a ekbVksdkWfUMª;k dh vk/kk=h
esa fuEukuqlkj lEiUu gksrh gS &
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1- flfVªd vEy dk fuekZ.k % ,flVkby dks,Utkbe ,] vkWDlsyks,flfVd vEy ls la?kud ,Utkbe dh mifLFkfr esa fØ;k
dj ty ;kstu }kjk flfVªd vEy dk fuekZ.k djrk gS vkSj dks,Utkbe , eqDr gks tkrk gSA

2- fll ,dksfufVd vEy dk fuekZ.k % flfVªd vEy ds ty fo;kstu fll ,dksfufVd vEy mRiUu gksrk gSA

3- vkblksflfVªd vEy dk fuekZ.k % fll ,dksfufVd vEy ty ;kstu }kjk vkblksflfVªd vEy dk fuekZ.k djrk gSA

fp= 22-2 % ØsCl pØ dh eq[; vfHkfØ;k,a
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4- vkDlsyks&lfDlfud vEy dk fuekZ.k % vkblksflfVªd vEy ds fMgkbMªkftust ,Utkbe dh mifLFkfr esa fogkbMªksftuhdj.k
ls vkDlsyks&lfDlfud vEy ,oa NADH2 curs gSA

5- dhVksXywVsfjd vEy dk fuekZ.k % vkDlsykslfDlfud vEy ds fMdkcksZDlhdj.k ls dhVksXywVsfjd vEy curk gSA

6- lfDlfuy&dks,Utkbe , dk fuekZ.k % dhVksXywVsfjd vEy ds vkWDlhdh; fodkcksZDlhfydj.k ls pkj dkcZu ;qDr
lDlhfuy&dks,Utkbe , dk fuekZ.k gksrk gSA vfHkfØ;k esa eqDr gksus okys gkbMªkstu ijek.kq NAD+ dks NADH2 esa
vipf;r dj nsrs gS ,oa CO2 eqDr gksrh gSA

7- lDlhfud vEy dk fuekZ.k % lDlhfud Fkk;ksdkbust ,Utkbe dh mifLFkfr esa lDlhfuy dks,Utkbe , ds ty vi?kVu
ls lDlhfud vEy dk fuekZ.k gksrk gS rFkk COA iqu% eqDr gks tkrk gSA bl fØ;k esa aTP ds :i esa ÅtkZ eqDr gksrh gS
tks ckn esa ATP ds fuekZ.k esa ç;qDr gksrh gSA

8- ¶;wesfjd vEy dk fuekZ.k % lDlhfud fMgkbMªksftust ,Utkbe dh mifLFkfr esa lDlhfud vEy vkWDlhÑr gksdj
¶;wesfjd vEy dk fuekZ.k djrk gSA bl fØ;k esa eqDr gksus okys gkbMªkstu ijek.kq FAD }kjk xzg.k dj FADH2 esa ifjofrZr
gks tkrk gSA

9- esfyd vEy dk fuekZ.k % ¶;wejst ,Utkbe dh mifLFkfr esa ty ;kstu }kjk ¶;wesfjd vEy esfyd vEy esa ifjofrZr gks
tkrk gSA

10- vkDlsyks ,flfVd vEy dk fuekZ.k % ØsCl pØ ds vfUre pj.k esa esfyd fMgkbMªksftust ,Utkbe dh mifLFkfr esa esfyd
vEy ds vkWDlhdj.k ls vkDlsyks ,flfVd vEy curk gSA

;g vkDlsyks ,flfVd vEy iqu% ØsCl pØ dks çkjEHk djrk gSA

ØsCl pØ dk egRo

1- bl pØ esa ATP v.kqvksa dk fuekZ.k gksrk gS tks fofHkUu tSfod dk;ksZa dks lEiUu djus esa lgk;rk djrh gSA

2- bl pØ esa dbZ ,sls e/;orhZ ;kSfxdksa dk fuekZ.k gksrk gS ftldk mi;ksx vU; tSo v.kqvksa ds la'ys"k.k esa gksrk gSA
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Xywdkst ds ok;oh; vkWDlhdj.k dk lkj

Ø-l a- çfØ;k mRiUu ÅtkZ

1- Xykbdksykbfll ¼Xywdkst esa ikb:fod vEy dk fuekZ.k½ 8 ATP
2- e/;LFk pj.k ¼ikb:fod vEy esa ,flVkby dks,Utkbe½ 6 ATP
3- ØsCl pØ ¼,flVkby dks,Utkbe dk iw.kZ vkWDlhdj.k½ 24 ATP

38 ATP
vukWDlh; 'olu dh fØ;k fof/k

vkWDlhtu dh vuqifLFkfr esa ikb:fod vEy dksf'kdkæO; esa ,df=r gksus yxrk gSA bl voLFkk esa vukWDlh 'olu dh fØ;k
çkjEHk gks tkrh gSA ikS/kksa ,oa tUrqvksa esa ;g fØ;k fHkUu&fHkUu çdkj ls gksrh gS&

1- ikS/kksa esa ;g fØ;k nks pj.kksa esa iw.kZ gksrh gSA çFke pj.k esa ikb:fod vEy ,flVsfYMgkbM esa ifjofrZr gksrk gS ,oa nwljs
pj . k esa , fl VsfYMgkbM } kj k NADH2 dh gkbMªkstu xzg.k dj ,fFky ,Ydksgy dk fuekZ.k gksrk gSA

2- tUrqvksa esa ;g fØ;k ,d pj.k esa iw.kZ gksrh gS ,oa ysfDVd vEy curk gSA

bysDVªksu vfHkxeu ra= rFkk vkWDlhQkLQksfjyhdj.k
(Electron Transport System and Oxidative Phosphorylation)

Xykbdksykbfll ,oa ØsCl pØ esa vkWDlhdj.k&vip;u vfHkfØ;kvksa ls fufeZr NADH2 ,oa FADH2 mPp ÅtkZ ;qDr v.kq
gksrs gSA buls ÅtkZ eqDr gksdj ATP dk la'ys"k.k djrh gSA vipf;r NADH2 ,oa FADH2 ls bysDVªkWu vfHkxeu ra= }kjk ATP
fuekZ.k dh çfØ;k dks vkWDlhQkLQksfjyhdj.k dgrs gSaA ;g vfHkfØ;k ekbVksdkWfUMª;k ds fØLVh ij mifLFkr vkWDlhlkse@F d.k
esa lEiUu gksrh gSA bl vfHkxeu ra= esa gkbMªkstuxzkfg;ksa dk Øe NAD ls FAD, ;wfcfDouksu (CoQ), Cyt b, Cyt c, Cyt a o
Cyt a3 gksrk gSA lkbVksØkse a, b, c, a3 la;qfXer çksVhu gksrs gS ftuesa Fe ,d çksLFksfVd lewg ds :i esa feyrk gSA blesa
vkWDlhdj.k&vip;u dh fØ;k fuEukuqlkj lEiUu gksrh gS ¼fp= 22-3½A

bl vfHkxeu ra= esa loZçFke gkbMªkstu dk LFkkukUrj.k gksrk gS] ftlls NADH2 vkWDlhÑr gksdj NAD esa ifjofrZr gks
tkrk gS ,oa gkbMªkstu dks FAD xzg.k dj FADH2 esa vipf;r gks tkrk gSA ;g vipf;r FADH2 vius gkbMªkstu dks
;wfcfDouksu dks nsdj FAD esa vkWDlhÑr gks tkrk gSA ;wfcfDouksu gkbMªkstu v.kq dks çksVksu (H+) ,oa bysDVªkWu esa fo;ksftr dj
nsrk gS ftlls çksVksu dksf'kdkæO; esa çokfgr gks tkrs gS rFkk bysDVªkWu bysDVªkWu vfHkxeu ra= dks LFkkukUrfjr gks tkrs gSA bysDVªkWu
dk LFkkukUrj.k bl ra= ij Øe'k% Cytb, Cytc, Cyta ,oa Cyta3 dks gksrk gSA

bl LFkkukUrj.k esa rhu LFkyksa ij vf/kd ek=k esa ÅtkZ eqDr gksrh gS] tks ATP fuekZ.k esa ç;qDr gksrh gSA ;s rhu LFky fuEu
çdkj ls gS &

¼d½ NADH2 rFkk FADH2 ds e/;

¼[k½ lkbVksØkse b ,oa lkbVksØkse c ds e/;

¼x½ lkbVksØkse a ,oa lkbVksØkse a3 ds e/;
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bysDVªkWu vfHkxeu ra= ds vfUre xzkgh cy + a3 rd igqaprs&igqaprs bysDVªkWu ÅtkZ jfgr gks tkrs gS bl bysDVªkWu dks
Cyt  a3 }kjk vkWDlhtu ijek.kq dks LFkkukUrfjr dj fn;k tkrk gSA ;g vk;fur vkWDlhtu nks çksVksu ls fØ;k dj ty ds
v.kq dk fuekZ.k dj ysrk gSA

lEiw.kZ bysDVªkWu vfHkxeu ra= esa ,d NADH2 ds ços'k ls rhu ATP v.kq ,oa ,d FADH2 ds ços'k ls 2 ATP v.kq dk fuekZ.k
gksrk gSA

'olu xq.kkad (Respiratory Quotient)
'olu xq.kkad fØ;k esa fu"dkflr CO2 rFkk vo'kksf"kr  O2 ds vk;ru ds vuqikr dks 'olu xq.kkad dgrs gSaA

'olu xq.kkad dk eku 'olu fØ;k esa fo?kfVr gksus okys inkFkZ dh jklk;fud çÑfr ij fuHkZj djrk gSA

RQ ds fofHkUu eku

(i) RQ = 1 tc 'olu vfHkdkjd dkcksZgkbMªsV gksrk gSA

(ii) RQ =  ,d ls de (RQ < 1)
¼d½ olk ds fy, RQ = 0.7
¼[k½ çksVhu ds fy, RQ = 0.8 ;k 0.9

(iii) RQ = 0 ekaly ikni

(iv) RQ dk eku 1 ls vf/kd (RQ > 1) : dkcZfud vEy

(v) RQ dk eku vok;q 'olu esa vuUr gksrk gSA

fp= 22-3 % vkWDlh & 'olu dh fØ;k fof/k

'olu dks çHkkfor djus okys dkjd

'olu dh nj dbZ dkjdksa }kjk çHkkfor gksrh gSA bu
dkjdksa dks nks oxksZa esa foHkkftr fd;k tk ldrk gS&

¼v½ cká dkjd ¼c½ vkUrfjd dkjd

¼v½ cká dkjd % 'olu nj dks çHkkfor djus okys cká
dkjd fuEu gS &

(i) rkieku (Temperature) : rkiØe 'olu ij çHkko Mkyus
okyk lcls egRoiw.kZ dkjd gSA 0°C ls 30°C rd rkieku
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c<+us ij 'olu nj c<+rh gSA 0°C ls de rkieku ij ;g
nj cgqr de gks tkrh gSA

(ii) vkWDlhtu (Oxygen) : okrkoj.k esa vkWDlhtu dh ek=k
dks dkQh lhek esa ?kVkus&c<+kus ij Hkh 'olu nj ij dksbZ
çHkko ugha iM+rk gSA ok;q esa O2 dh ek=k 1.9% rd
?kVkus ij 'olu nj cgqr de gks tkrh gS ijUrq vok;q
'olu gksrk jgrk gSA

(iii) çdk'k (Light) : 'olu fnu ,oa jkf= esa fujUrj gksrk
jgrk gSA çdk'k ijks{k :i ls 'olu dh nj dks çHkkfor
djrk gS] tSls çdk'k }kjk rkieku esa òf)] çdk'k la'ys"k.k
}kjk 'kdZjk dk fuekZ.k ,oa ja/kz dks xSlh; vknku&çnku
gsrq [kqyk j[kukA

(iv) ty (Water) : ty dh ek=k c<+us ls ,d lhek rd
'olu nj c<+rh gSA 'kq"d chtksa eas ty dh deh ls 'olu
nj de gksrh gS ,oa cht }kjk ty dk vUr%'kks"k.k djus
ij 'olu nj c<+ tkrh gSA

(v) dkcZu MkbvkWDlkbM dh lkUærk (Concentration
of CO2) : CO2 ds vf/kd lkUæ.k ls ja/kz cUn gks tkrs gS]
ftlls O2 dh ikni esa deh gksus yxrh gS ,oa 'olu nj
de gks tkrh gSA bldk çfrdwy çHkko chtksa ds vadqj.k
,oa ikni of̀) ij iM+rk gSA

vkUrfjd dkjd

dksf'kdkæO; ,oa blesa ik;s tkus okys 'oluh; fØ;kèkkj
çeq[k vkUrfjd dkjd gSA

1- thoæO; % dksf'kdkæO; ,oa blesa ik;s tkus okys 'oluh;
fØ;k/kkj çeq[k vkUrfjd dkjd gSA

2- 'oluh; inkFkZ % dksf'kdkvksa esa mifLFkr fofHkUu çdkj
dh 'kdZjk,a çeq[k 'oluh inkFkZ gS budh lkUærk c<+kus
ij ,d lhek rd 'olu nj esa of̀) gksrh gSA

ikni gkeksZUl
(Plant Hormones)

gkeksZu 'kCn dk ç;ksx loZçFke LVjfyax (Sterling) us
fd;k FkkA ikni gkeksZu os dkcZfud inkFkZ gksrs gSa tks fd ikSèkksa
ds ,d Hkkx esa la'ysf"kr gksdj vU; Hkkxksa esa LFkkukUrfjr gks
tkrs gSaA ;s vfrlw{e ek=k esa ikniksa dh of̀) dks çHkkfor djrs
gSaA ;s inkFkZ ikni dh dkf;Zdh; xfrfof/k;ksa (Physiological
activities) dks çHkkfor o fu;af=r djrs gSaA gkeksZUl dks ge
ikap çeq[k oxksZa esa foHkkftr dj ldrs gSaA ;s gSa & ¼1½ vkWfDlu
¼2½ ftcjsfyu ¼3½ lkbVksdkbfuu ¼4½ bFkkbfyu ¼5½ of̀)
fujksèkd inkFkZA

buds vfrfjä tsLeksfud vEy (Jasmonic acid),
lsyhflfyd vEy (Salicylic acid), cz slhuk sLV sjk WbM
(Brassinosteroid), rFkk dqN foVkfeUl (Vitamins) Hkh ikniksa
dh of̀) dks fu;af=r djrs gSaA

vkWfDlUl (Auxins)
vkWfDlUl 'kCn dh O;qRifÙk xzhd 'kCn vkWfDlu (auxin)

ls gqbZ gSA bldk vFkZ gksrk gS of̀) djuk (To grow)A ;s ,sls
ikni gkeksZUl gksrs gSa ftUgsa loZçFke [kkstk x;kA bUgsa lcls
igys ekuo ew= ls iF̀kd fd;k x;kA b.Mksy ,flfVd vEy
(Indole acitic acid) rFkk blds leku xq.k okys lHkh çkÑfrd
rFkk Ñf=e la'ysf"kr inkFkZ vkWfDlu dgykrs gSaA

,sls inkFkZ tks vkWfDlu esa :ikUrfjr gks ldrs gSa mUgsa
vkWfDlu iwoZorhZ (Auxin precursor) dgrs gSaA vkWfDlu dh
dk;Zfof/k dks ckf/kr djus okys ikni çfrvkWfDlu (Antiauxin)
dgykrs gSa rFkk ,sls vkWfDlu ftUgsa dksf'kdkvksa ls vklkuh ls
iF̀kd fd;k tk ldrk gS mUgsa eqä vkWfDlu o ftUgsa vklkuh
ls iF̀kd ugha fd;k tk ldrk gS ;k dkcZfud foyk;dksa
(Organic solvents) dh lgk;rk ls çkIr fd;k tkrk gS mUgsa
cfU/kr vkWfDlu (Bounded auxin) dgrs gSaA

ikS/kksa esa vkWfDlu vR;Ur lw{e ek=k esa ik;s tkrs gSa vr%
budh mifLFkfr n'kkZus ds fy;s lw{e laosnh tSfod ijh{k.k
(Sensitive biological test) ç;ksx esa yk;s tkrs gSa] ftUgsa tSo
vkekiu (Bioassay) dgrs gSaA tSo vkekiu ds }kjk vkWfDlu
dh ek=k rFkk muds ikni of̀) ij iM+us okys çHkko dks Kkr
fd;k tk ldrk gSA vkWfDlu ds tSo vkekiu gsrq tbZ çkadqjpksy
oØrk ijh{k.k (Avena coleoptile curvature test) dk ç;ksx
fd;k x;kA ckW;lu&tSUlu (Boysen-Jensen 1910-13) us
tbZ ds çkadqjpksy dks 'kh"kksZPNsfnr (Decapitate) dj fn;k
rFkk ik;k fd og oØ.k (Curvature) çnf'kZr ugha djrk gSA
dVs gq, Hkkx dks iqu%LFkkfir djus ij oØ.k vFkok çdk'kkuqorZu
(Phototropism) {kerk iqu% LFkkfir gks tkrh gSA

mijksä ç;ksx ds vk/kkj ij mUgksaus ;g fu"d"kZ fudkyk
fd çdk'kkuqorZu vFkok oØ.k ds fy;s mÙkjnk;h inkFkZ vçnhIr
ik'oZ ls uhps dh vksj LFkkukUrfjr gksrk gSA

vkWfDlUl ds dkf;Zdh; çHkko
(Physiological Effects of Auxins)

vkWfDlu dh lkUærk dk ikS/ks ds fofHkUu Hkkxksa dh of̀)
ij fuEu çdkj ls çHkko gksrk gS &

1- 'kh"kZ çHkkfork (Apical dominance) : 'kh"kZLFk dfydk
dh mifLFkfr ds dkj.k ik'oZ vFkok d{kLFk dfydkvksa
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dh of̀) vkaf'kd :i ls vo:) gks tkrh gSA bls 'kh"kZ
çHkkfork dgrs gSaA 'kh"kZ dfydk }kjk vkWfDlu dk la'ys"k.k
gksrk gS tks uhps dh vksj LFkkukUrfjr gksdj ik'oZ dfydkvksa
dh of̀) dks laikfnr djrk gSA ;fn 'kh"kZ dfydk dks
dkV fn;k tk;s rks ik'oZ ;k d{kLFk dfydk,a fodflr
gksus yxrh gSaA

2- [kjirokj dk mUewyu (Eradication of weeds) :
2,4-D (2, 4-Dichlorophenoxy acitic acid) uked
vkWfDlu }kjk [ksrksa esa Qlyksa ds lkFk mxus okys vuko';d
[kjirokjksa dks u"V fd;k tkrk gSA

3- dVs rus ij tM+ foHksnu (Root differentiation on
stem cutting) : ;fn ikni ds dVs gq, Hkkx ds fupys fljs
dks vkWfDlu esa Mqcks fn;k tk;s rks bl dVs Hkkx ls 'kh?kz
gh tM+sa fudyrh gSaA blds b.Mksy C;wVkfjd vEy (IBA)
uked vkWfDlu dk ç;ksx fd;k tkrk gSA mnkgj.k &
xqykc esa dye yxkdj u;k ikni rS;kj djukA)

4- vfu"ksdQyu (Parthenocarpy) : fcuk fu"kspu ds cht
jfgr Qy çkIr djus ds fy;s iq"i ds iqadslj fudkydj
ofrZdkxz ij vkWfDlu dk fNM+dko fd;k tkrk gSA mnkgj.k
& larjk] uhacw] vaxwj] dsyk vkfnA

5- çlqIrkoLFkk fu;a=.k (Control of dormancy) : vkWfDlu
ds foy;u dk fNM+dko dj vkyw ds danksa dks çLQqVu ls
jksdk tkrk gS ftlls vkyw dk yEcs le; rd laxzg
fd;k tk ldsA

6- iq"ik sa dh l?kurk dks de djuk (Thinning of
flowers) : o{̀kksa ij Qyksa dh la[;k o vkdkj c<+kus ds
fy;s vfrjksä iq"iu çfØ;k dks jksdus esa vkWfDlu lgk;d
gSA mnkgj.k ds fy;s vke ij NAA rFkk NAAM dk
fNM+dko dj iq"iu fØ;k dks fu;af=r fd;k tk ldrk
gSA

7- 2, 4-D, IAA rFkk IBA dk fNM+dko dj vifjiDo Qyksa
dks >M+us ls jksdk tk ldrk gSA

8- uk'kikrh] lsc vkfn ij NAA dk fNM+dko dj nh?kZ
'kk[kkvksa ds ioksZ a dks y?kq dj budh la[;k esa o`f) dh tk
ldrh gS rkfd bu ij Hkh Qy vf/kd yxsA

9- mÙkd lao/kZu (Tissue culture) : vktdy vkWfDlu ds
vuqç;ksx ls mÙkdksa o vaxksa dk Ñf=e lao/kZu O;kid :i
ls fd;k tk jgk gSA vkWfDlu ewy fuekZ.k o dSyl
foHksnu esa egRoiw.kZ Hkwfedk fuHkkrs gSaA

ftcjsfyu (Gibberellin)
tkiku ds /kku ds [ksrksa esa lu~ 1890 esa dqN ikS/ks vlkekU;

:i ls yEcs gks x;sA bls cSdus jksx (Bakane disease) uke
fn;k x;kA gksjh (Hori 1898) us bl jksx dk v/;;u fd;k
,oa ik;k fd bl jksx ls xzflr ikS/ks vlkekU; :i ls yEcs o
irys gksrs gSaA buesa iq"iu ugha gksrk rFkk ;s Qy o cht mRiUu
djus essa vleFkZ gksrs gSaA lkekU; Hkk"kk esa bUgsa csodwQ uoksn~fHkn~
(Foolish seedling) dgk tkrk gSA /kku dk ;g jksx ,d dod
ftcjsyk ¶;wthdksjkbZ (Gibberella fusikuroi) }kjk gksrk gSA

dqjkslkok (Kurosawa, 1926) us ;g çekf.kr fd;k fd
bl dod ds L=ko dks ikS/kksa ij fNM+dus ls ;g jksx gks tkrk
gSA ;kcqrk rFkk gk;klh (Yabuta and Hayashi 1939) us bl
dod ls 'kq) fØLVyh; jlk;u çkIr fd;k rFkk mls ftcjsfyu
uke fn;kA fofHkUu dodksa ,oa mPp ikniksa ls vc rd 100 ls
vf/kd çdkj ds ftcjsfyu çkIr fd;s tk pqds gSaA bldks GA1,
GA2, GA3, GA100 vkfn ukeksa ls tkuk tkrk gSA buesa GA3

lcls igys [kksts tkus okys rFkk lkekU; :i ls ik;s tkus
okys ftcjsfyu esa ls ,d gSA

jklk;fud nf̀"V ls lHkh ftcjsfyu ftcjsfyd vEy
(Gibberellic acid) gksrs gSaA

ftcjsfyu ds dkf;Zdh; çHkko
(Physiological Effects of Gibberellins)
1- i.kZ nh?kZu (Internode elongation) : ftcjsfyu ikniksa

esa i.kZ nh?kZu dj iknikas dh yEckbZ esa of̀) dks çsfjr
djrk gSA

2- chtkadqj.k (Seed germination) : dqN ikniksa ds cht
ènk ls ty vo'kksf"kr dj Qwy tkrs gSaA buds Hkzw.k
ftcjsfyu la'ys"k.k djrs gSa tks ,sY;wjksu ijr (Aleurone
layer) esa folfjr gksdj Hkwz.k dh of̀) ,oa chtkadqj.k dks
çsfjr djrs gSaA

3- çlqfIr Hkax djuk (Breaking of seed dormancy) :
vusd o{̀kksa dh dfydkvksa rFkk chtksa esa ikbZ tkus okyh
çlqfIr dks ftcjsfyu dh mPp lkUærk }kjk fu"çHkkoh
fd;k tk ldrk gSA

4- iq"iu (Flowering) : ftcjsfyu dqN ikniksa esa iq"iu ds
fy;s çsjd 'khru (Vernalization) mipkj vFkok vkisf{kr
nhfIrdky (Photoperiod) dk çfrLFkkiu djus esa l{ke
gksrs gSaA

5- vfu"ksd Qyu (Parthenocarpy) : ftcjsfyu vkWfDlu
dh rqyuk esa vfu"ksd Qyu dks vf/kd çsfjr djrk gSA
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lkbVksdkbfuu (Cytokinins)
ts- gscjys.M (J. Haberlandt) us loZçFke çs{k.k fd;k

fd dqN ikniksa esa ¶yks,e mÙkdksa esa foys; inkFkZ (soluble
substance) ik;k tkrk rks {kfrxzLr vkyw dh ènqÙkdh;
dksf'kdkvksa ds dksf'kdk foHkktu dks çsfjr djrk gSA fyFke o
feyj (Letham and Miller) us eDdk ds Hkwz.kdks"k ls ,d inkFkZ
foeqä fd;k ftldk uke ft,fVu (Zeatin) j[kkA lkbVksdkbfuu
uke Hkh fyFke }kjk fn;k x;k FkkA çkÑfrd :i ls ik;s tkus
okys lkbVksdkbfuu esa ft,fVu lokZf/kd lfØ; ekuk tkrk
gSA lkbVksdkbfuu dk la'ys"k.k ikniksa esa mu LFkkuksa esa gksrk
gS tgk¡ dksf'kdk,a foHkkftr gksrh jgrh gSaA mnkgj.k ds fy;s
'kh"kZ çjksg] ewy 'kh"kZ] fodkl'khy dfykdk,a] r:.kQy bR;kfnA

lkbVksdkbfuu ds dkf;Zdh; çHkko
(Physiological Effects of Cytokinins)

ikniksa esa lkbVksdkbfuu ds fuEufyf[kr çHkko fn[kkbZ
nsrs gSa &
1- lkbVksdkbfuu dksf'kdk foHkktu dks çsfjr djrs gSaA
2- ;s dksf'kdk nh?kZu dks çsfjr djrs gSaA rEckdw dh ewy

dksf'kdk,a lkbVksdkbfuu ds çHkko ls lkekU; dh rqyuk
esa pkj xquk vf/kd nhf?kZr gksrh gSA

3- dksf'kdk foHksnu ij Hkh lkbVksdkbfuu dk çHkko ns[kk
x;k gSA vkWfDlu ds lkFk feydj ;s ikS/kksa ds dqN vaxksa
ds fuekZ.k dks fu;af=r djrs gSaA lao/kZu ek/;e esa ;fn
lkbVksdkbfuu dh ek=k vf/kd o vkWfDlu dh ek=k de
gks rks çjksg dk fodkl gksrk gSA blds foijhr ;fn
lkbVksdkbfuu dh ek=k de rFkk vkWfDlu dh ek=k
vfèkd gksus ij dsoy tM+ksa dk fodkl gksrk gSA

4- lkbVksdkbfuu 'kh"kZ çHkkfork dks de djus rFkk th.kZrk
dks LFkfxr djus esa l{ke gksrs gSaA

bFkkbfyu (Ethylene)
vkj- xsus (R. Gane, 1935) us ;g çekf.kr fd;k fd

bFkkbfyu ,d çkÑfrd xSlh; gkeksZu gSA ikniksa ds yxHkx
lHkh Hkkxksa esa bFkkbfyu fufeZr gksrk gSA bldh vf/kd lkUærk
lkekU;r% ifÙk;ksa] lq"kqIr dfydkvksa o iq"iksa esa ikbZ tkrh gSA
Qyksa ds ifjiDou ds lkFk gh bFkkbfyu dk fuekZ.k Hkh c<+
tkrk gSA

bFkkbfyu ds dkf;Zdh; çHkko
(Physiological Effects of Ethylene)

ikniksa esa bFkkbfyu ds fuEufyf[kr çHkko fn[kkbZ nsrs gSa &

1- of̀) ij çHkko (Influence on growth) : bFkkbfyu
lkekU;r% çjksg o ewy dh yEckbZ esa of̀) dks jksdrk gS
rFkk çjksg o ewy dh eksVkbZ esa of̀) dks çsfjr djrk gS
ftlls ikniksa esa viLFkkfud tM+ksa dk fuekZ.k c<+ tkrk
gSA QyLo:i ikniksa esa {ksfrt of̀) c<+ tkrh gSA

2- iq"iu ij çHkko (Influence on flowering) : vf/kdka'k
ikniksa esa bFkkbfyu iq"iu çfØ;k dks jksdrk gS ijUrq
vke] vukukl vkfn esa ;g iq"iu dks çsfjr djrk gSA

3- fyax ifjorZu (Sex modification) : bFkkbfyu ikniksa
esa eknk iq"iksa dh la[;k esa o`f) djrk gS rFkk uj iq"iksa dh
la[;k dks de djrk gSA

4- foyxu (Abscission) : bFkkbfyu ifÙk;ksa] Qyksa ,oa
iq"iksa ds foyxu dks çsfjr djrk gSA vr% ;s 'kh?kz >M+
tkrs gSaA

5- Qyksa dk iduk (Ripening of fruits) : Qyksa ds çkÑfrd
ifjiDou esa bFkkbfyu dk egRoiw.kZ ;ksxnku gksrk gSA
bFkkbfyu ds çHkko ls dqN thu lfØ; gksrs gSa rFkk
,Utkbe dk la'ys"k.k djrs gSa tks fd Qy ifjiDou esa
egRoiw.kZ Hkwfedk fuHkkrs gSaA

6- v/kksdqapu esa lgk;d (Help in epinasty) : bFkkbfyu
ds çHkko ls iq"i ,oa ifÙk;k¡ uhps dh vksj >qd tkrh gS
ftls v/kksdqapu dgrs gSaA ;g fØ;k iq"iksa ,oa ifÙk;ksa dh
Åijh lrg dh dksf'kdkvksa esa nh?kZu ds dkj.k gksrh gSA
vktdy bFksQksu (2-Chloroethyl phosphoric acid) dks
Ñf=e :i ls Qyksa dks idkus ds dke eas fy;k tkrk gSA
bl inkFkZ ls bFkkbfyu xSl fudyrh gS tks Qyksa dks
idkus dk dke djrh gSA Hkkjr lfgr vf/kdka'k ns'kksa esa
Qyksa tSls vke] vaxwj] dsyk] irhrk vkfn dks idkus ds
fy;s bFksQksu dk ç;ksx vkS|ksfxd Lrj ij fd;k tk jgk
gSA bl çdkj ids Qy jax] :i o lqxa/k esa çkÑfrd
Qyksa tSls gh gksrs gSaA

,sfClfld vEy (Abscisic Acid)
bFkkbfyu Qy ifjiDou esa lgk;d gS] ijUrq lkekU;r%

of̀) jks/kd  dk dk;Z djrk gSA blh çdkj ,sfClfld vEy Hkh
of̀) jks/kd gksrk gSA

,sfClfld vEy ikniksa esa çkÑfrd :i esa ik;k tkrk gSA
;g çeq[k of̀) fu;a=d gkeksZu gSA ;g ikni dh çfrdwy
okrkoj.kh; ifjfLFkfr;ksa dk lkeuk djus esa lgk;rk djrk gS
vr% bls LVªsl gkeksZu (Stress hormone) Hkh dgrs gSaA

dkUlZ ,oa ,fMdksV (1961-65) us dikl (Gossypium
spp) ds ikS/ks ds iq"iksa dh dfy;ksa (Buds) ls ,d ,slk inkFkZ
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fudkyk ftldk uke mUgksaus ,sfClflu (Abscisin) j[kk tks
fdlh Hkh ikS/ks ij fNM+dus ij 'kh?kz gh ifÙk;ksa dk foyxu dj
nsrk FkkA os;fjax (Wareing, 1963) esa bldk uke MksfeZu
(Dormin) j[kkA ckn esa ;g fl) gqvk fd MksfeZu vkSj ,sfClflu
,d gh inkFkZ gS vkSj mldk uke ,sfClfld vEy (Abscisic
acid = ABA) j[kkA

,sfClfld vEy ds dkf;Zdh; çHkko
(Physiological Effects of Abscisic Acid = ABA)
1- ifÙk;ksa dk foyxu (Abscission of leaves) : ABA

ds ?kksy dks ifÙk;ksa ij fNM+dus ls mudk 'kh?kz gh
foyxu gks tkrk gSA

2- dfy;ksa rFkk chtksa dh çlqIrrk (Dormancy of
buds and seeds) : ikniksa esa ABA dh mifLFkfr buds
dfy;ksa dh of̀) rFkk chtkadqj.k dks jksd dj mudh
çlqIrrk dks cuk;s j[krk gSA

3- th.kZrk (Senescence) : ABA vusd ikniksa esa th.kZrk
dks çsfjr djrk gSA bl çfØ;k esa lEHkor% i.kZgfjr]
çksVhu rFkk RNA dk rhoz gzkl gksrk gSA

4- dksf'kdk foHkktu ,oa dksf'kdk ifjo/k Zu (Cell
division and cell development) : ABA dksf'kdk
foHkktu ,oa dksf'kdk ifjo/kZu tSlh nksuksa çfØ;kvkas dks
vo:) djrk gSA

5- jU/kzksa dk can gksuk (Stomatal closure) : ABA jaèkzksa dks
can djus esa çHkkoh gksrk gS vr% ok"iksRltZu dh nj dks
de dj nsrk gSA

egRoiw.kZ fcUnq
1- 'olu ,d vip;h fØ;k gS tks lthoksa esa fujUrj gksrh

jgrh gS bl vfHkfØ;k esa tfVy dkcZfud ;kSfxdksa dk
ljy ;kSfxdksa eas fo?kVu gksrk gS o ÅtkZ eqDr gksrh gSA

2- 'olu eq[;r% nks çdkj dk gksrk gS & vkWDlhtu dh
mifLFkfr esa gksus okyk vkWDlh 'olu ,oa vkWDlhtu dh
vuqifLFkfr esa gksus okyk vukWDlh 'oluA

3- vk WDlh ,oa vuk WDlh 'olu dh çFke çfØ;k
Xykbdksykbfll dgykrh gS tks dksf'kdkæO; esa lEiUu
gksrh gSA

4- Xykbdksykbfll vfHkfØ;k esa Xywdkst dk fo[k.Mu 3
dkcZu okys ikb:fod vEy ds 2 v.kqvksa esa gksrk gS rFkk
2 NADH2 ,oa 4 ATP v.kq dk fuekZ.k gksrk gSA

5- vukWDlh 'olu esa Xywdkst dk viw.kZ@vkaf'kd fo?kVu
gksrk gS ,oa ,Ydksgy rFkk CO2 dk fuekZ.k gksrk gS ,oa
2 ATP v.kq dk ykHk gksrk gSA

6- vkWDlh 'olu esa Xykbdksykbfll }kjk fufeZr ikb:fod
vEy dk iw.kZ vkWDlhdj.k ekbVksdkWfUMª;k esa lEiUu
gksrk gSA

7- ikb:fod vEy ds vkWDlhdj.k }kj lcls igys ,flVkby
dks,Utkbe , dk fuekZ.k gksrk gS tks ØsCl pØ esa ços'k
dj CO2 ,oa ty esa vkWDlhÑr gks tkrk gS rFkk GTP,
FADH2 ,oa NADH2 dk fuekZ.k djrk gSA

8- NADH2 ,oa FADH2 ekbVksdkWfUMª;k ds bysDVªkWu ifjogu
ra= esa ços'k djrs gSa ,oa QkLQksfjyhdj.k }kjk ATP dk
fuekZ.k djrs gSaA

9- ,d v.kq Xywdkst ds vkWDlh 'olu ls dqy 38 ATP v.kq
ÅtkZ dk ykHk gksrk gSA

10- 'olu fØ;k eas eqDr gksus okyh CO2 ,oa ç;qDr O2 ds
vk;ru dk vuqikr 'olu xq.kkad dgykrk gS ,oa ;g
'olu esa ç;qDr gksus okys 'olu fØ;k/kkjksa dh çÑfr ij
fuHkZj djrk gSA

vH;klkFkZ ç'u

oLrqfu"B ç'u
1- Xykbdksykbfll dksf'kdk esa dgk¡ ij lEiUu gksrk gS &

¼v½ dsUæd ¼c½ dksf'kdkæO;

¼l½ ekbVksdkWfUMª;k ¼n½ xkWYthdk;

2- vukWDlh 'olu esa fdrus ATP v.kqvksa dk fuekZ.k gksrk gS &

¼v½ vkB ¼c½ pkj

¼l½ nks ¼n½ N%

3- ØsCl pØ lEiUu gksrk gS &

¼v½ ekbVksdkWfUMª;k ds esfVªDl esa

¼c½ fØLVh esa

¼l½ gfjryod esa

¼n½ dksf'kdkæO; esa

4- EMP ifjiFk esa dqy fdrus ATP dk 'kq) ykHk gksrk gS &

¼v½ 4 ¼c½ 2

¼l½ 6 ¼n½ 8

5- ØsCl pØ esa fufeZr 5 dkcZu ;qDr ;kSfxd dkSulk gS &

¼v½ flVªhd vEy

¼c½ lDlhfud vEy

¼l½ dhVksXywVsfjd vEy

¼n½ esfyd vEy
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6- vok;q 'olu dk 'olu xq.kkad gksrk gS &

¼v½ ,d ¼c½ ,d ls de

¼l½ ,d ls vf/kd ¼n½ vUur

7- bysDVªkWu ifjogu ra= mifLFkr gksrk gS &

¼v½ eSfVªDl esa

¼c½ ekbVksdkWfUMª;k dh vUr% f>Yyh

¼l½ ekbVksdkWfUMª;k dh cká f>Yyh

¼n½ ifjekbVksdkWfUMª;y LFky

8- vkWDlh 'olu esa vkf.od O2 dk mi;ksx gksrk gS &

¼v½ Xykbdksykbfll esa

¼c½ ØsCl pØ esa

¼l½ ETS esa
¼n½ ¼c½ o ¼l½ nksuksa

vfry?kqÙkjkRed ç'u
1- Xykbdksykbfll dk vfUre mRikn D;k gS\

2- Xywdkst ds ,d v.kq ds iw.kZ vkWDlhdj.k ls fdrus v.kq
ATP curs gSa\

3- vkWDlh 'olu dgk¡ ij lEiUu gksrk gS\

4- ØsCl pØ dh [kkst fdlus dh Fkh\

5- vukWDlh 'olu dk vfUr mRikn D;k gS\

6- Xykbdksykbfll ,oa ØsCl pØ dh ;kstd dM+h fdls
dgrs gSa\

7- 'olu xq.kkad dks ifjHkkf"kr dhft;sA

8- vok;q 'olu esa 'olu xq.kkad vuUr gksrk gSA D;ksa\

9- bysDVªkWu ifjogu ra= dk vfUre bysDVªkWu xzkgh dkSu gS\

10- ATP ,oa NAD dk iwjk uke fyf[k,A

y?kqÙkjkRed ç'u
1- 'olu ,oa ngu esa vUrj Li"V dhft,A

2- vkWDlh 'olu ,oa vukWDlh 'olu esa D;k vUrj gS\

3- QkLQksfjyhdj.k ls vki D;k le>rs gSa\

4- vukt ls Hkjs Hk.Mkj esa ços'k djus ij ?kqVu ,oa xehZ D;ksa
eglwl gksrh gS\

5- 'olu xq.kkad fdls dgrs gS\ ;g fofHkUu fØ;k/kkjksa ls
fdl çdkj çHkkfor gksrk gS\

6- 'khrxg̀ksa esa Qy ,oa lfCt;k¡ vf/kd le; rd lqjf{kr
jgrh gSA D;ksa\

fucU/kkRed ç'u
1- Xykbdksykbfll ls vki D;k le>rs gSa bldh fofHkUu

vfHkfØ;kvksa dks foLrkjiwoZd le>kb;sA

2- ØsCl pØ dh fØ;k fof/k dk o.kZu dhft;sA

3- vkWDlhdh; QkWLQksfjyhdj.k ls vki D;k le>rs gSa\
bysDVªkWu ifjogu ra= (ETS) dk lfoLrkj o.kZu dhft,A

4- 'olu dks çHkkfor djus okys dkjdksa ij laf{kIr ys[k
fyf[k,A

mÙkjekyk % 1 ¼c½ 2 ¼l½ 3 ¼v½ 4 ¼c½ 5 ¼l½
6 ¼n½ 7 ¼c½ 8 ¼n½
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v/;k; & 23

tUrq txr dk oxhZdj.k
(Classification of Animal Kingdom)

lalkj esa vc rd 18 yk[k ls Hkh vfèkd çdkj ds tUrq
oSKkfudksa }kjk igpkus x;s gSaA lHkh tUrqvksa dk fdlh Hkh
eUkq"; }kjk vius thou esa vè;;u dj ikuk vlEHko gSA vr%
de ls de le; esa vfèkd ls vfèkd çkf.k;ksa dk vè;;u djus
gsrq tUrqvksa dks mudh fofHkUu lekurkvksa vFkok fo"kerkvksa ds
vkèkkj ij igpkuus rFkk fofHkUu oxks± esa j[kus dks oxhZdj.k
dgrs gSaA

oxhZdj.k dk egRo
1- oxhZdj.k ds ekè;e ls tUrqvksa ds y{k.k ,oa ikjLifjd

lacaèkksa dh tkudkjh feyrh gSA

2- oxhZdj.k ls tUrqvksa ds fodkl Øe dh tkudkjh feyrh
gSA

3- tUrqvksa ds Yk{k.kksa ds vkèkkj ij mudh vuqdwyrk ds ckjs
esa Kku izkIr gksrk gSA tSls uHkpj] typj] LFkypj
bR;kfnA

4- oxhZdj.k }kjk la;ksth dfM+;ksa dh fLFkfr dh tkudkjh
çkIr gksrh gSA

f}inuke i)fr
LohMu ds dSjksyl yhfu;l us 1758 eas çdkf’kr viuh

iqLrd flLVsek uSpqjs esa thoksa ds ukedj.k dh fo’ks"k i)fr dk
o.kZu fd;kA bl i)fr ds fu;e fuEufyf[kr gSa &

1- tSfod uke çk;% ySfVu Hkk"kk esa gksrs gSaA

2- tSfodk uke esa igyk 'kCn oa’k uke gksrk gSA tcfd
nwljk 'kCn tkfr ladsr in gksrk gSA

3- oa’k uke dk igyk v{kj cM+k ,oa tkfr ladsr in esa NksVk
v{kj gksuk pkfg,A

bdkbZ & XV

4- nksuksa 'kCnksa dks vyx vyx js[kakfdr vFkok NikbZ esa
frjNk fy[kuk pkfg,a mnkgj.k& Homo sapiens

5- tSfod uke ds var esa ys[kd dk uke fy[krs gSaA

oxhZdj.k ds vkèkkj
thoksa ds dqN fo’ks"k vkdkfjdh y{k.kksa dks oxhZdj.k ds

vkèkkj  ds :i esa ç;qDr fd;k x;k gSA buesa ls dqN
fuEufyf[kr gS &

¼1½ laxBu ds Lrj&

¼v½ tho nzO; Lrj ¼c½ dksf’kdh; Lrj

¼l½ Ård Lrj ¼n½ vax&rU= Lrj

¼2½ lefefr ds vkèkkj ij &

¼v½ vlefefr ¼c½ vfj; lefefr

¼l½ f}ik’oZ lefefr

¼3½ nsgxqgk &

¼v½ vxqgh; ¼c½ dwVxqfgd

¼l½ çxqgh;

¼4½ [kaMh Hkou & ¼v½ lrgh [k.Mh Hkou

¼c½ fo[k.Mu@okLrfod [k.MhHkou½

¼5½ f}dksjdh o f=dksjdh laxBu

¼6½ uksVks dkMZ&dqN tUrqvksa esa eè; i"̀B ij fLFkr ,d
'kykdkdkj jpuk ikbZ tkrh gSA tks ehtksMeZ ls mRiUu
gksrh gSA blds vkèkkj ij tUrqvksa dks nks lewgksa esa ckaVk
tkrk gS &

¼v½ ukWudkWMsZVk@vjTtqdh&uksVksdkWMZ vuqifLFkr
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¼c½ dkWMsZVk@jTtqdh& uksVksdkWMZ mifLFkr

(I) la?k & iksjhQsjk (porifera)
(Pores - ostia, fNæ $ Fera = èkkj.k djuk)

eq[; Yk{k.k

1- bl la?k ds çk.kh çk;% yo.kh; ty esa pÍkuksa ls fpids
jgrs gSaA dqN vyo.kh; ty esa Hkh ik, tkrs gSaA

2- ;g ,dy ;k fuogh (colonial) çk.kh gksrs gSa tks LFkkuc)
gksrs gSaA

3- vfèkdka’k çkf.k;ksa eas vjh; lefefr ikbZ tkrh gS ijarq
dqN çk.kh vlefer Hkh gksrs gSaA

4- budk 'kkjhfjd laxBu dksf’kdh; Lrj dk gksrk gS vFkkZr
buesa mÙkd vax ugha ik;s tkrs gSaA

5- ;s f}tuLrjh; gksrs gSaA

6- buds iwjs 'kjhj ij vkWfLV;k uked fNæ ik;s tkrs gSaA
buds }kjk ty 'kjhj esa ços’k djrk gS rFkk 'kjhj ds vxz

Hkkx esa ik;k tkus okyk cM+k fNæ vkWLdwye ds }kjk ikuh
ckgj fudyrk gSA

7- buds 'kjhj esa mifLFkr xqgk Liatxqgk dgykrh gSA

8- bl la?k dk eq[; y{k.k buesa uky rU= (canal system)
dk ik;k tkuk gSA

9- ;s mHk;fyaxh çk.kh gSA

fp= 23.1
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10- buesa iqu:n~Hkou dh vikj {kerk ikbZ tkrh gSA
mnkgj.k&lkbdu] ;wIysDVsyk] ;wLiksaft;k] Liksaftyk

(II) la?k lhysUVªsVk ;k fuMsfj;k

eq[; Yk{k.k 

1- bl la?k ds vfèkdka’k tho leqæoklh gksrs gSaA ijUrq
LoPN ty esa Hkh ik;s tkrs gSaA

2- budk 'kkjhfjd laxBu dksf’kdk&mÙkd Lrj dk gksrk gSA

3- ;s f}tuLrjh; gksrs gSaA cká o vUr%tuu Lrj ds eè;
ehtksXyh;k ikbZ tkrh gSA

4- bl la?k ds tUrq çk;% vfj; lefer gksrs gSaA

5- okLrfod nsgxqgk dk vHkko gksrk gSA 'kjhj ds eè; esa ,d
xqgk ik;h tkrh gSA ftls tBjka= xqgk ;k lhysUVªkWu dgk
tkrk gSA

6- 'kh"kZ ij ,d eq[; fNæ ik;k tkrk gSA tks xqnk o eq[k
nksuksa dk dk;Z djrk gSA

7- ;g fNæ [kks[kys Li’kZdksa ls f?kjk jgrk gSA tks f’kdkj
idM++us o xeu esa lgk;rk djrs gSaA

8- bu tUrqvksa esa na’k dksf’kdk,¡ ikbZ tkrh gS tks f’kdkj
idM+us esa lgk;rk djrh gSA

9- ;s f}&:ih çk.kh gksrs gSaA 1- ikWfyi 2- esM~;wlk

10- buesa iqu:n~Hkou dh vikj {kerk ikbZ tkrh gSA

mnkgj.k & gkbMªk] vksjhfy;k] Qkblsfy;k] vkschfy;k]
tSyh fQ’k ¼esM~;wlk½

(III) VhuksQksjk

eq[; y{k.k

1- ;s lkekU;r% leqæh çk.kh gksrs gSaA

2- budk 'kkjhfjd laxBu mÙkd Lrj dk gksrk gSA

3- ;s f}Lrjh; ,oa f}ik’oZlefer çk.kh gksrs gSaA

4- bl la?k ds vfèkdka’k çk.kh LQqjnhfIr’khy gksrs gSaA vFkkZr
;s jkr esa çdk’k mRiUu dj pedrs gaSA

5- buesa xeu 8 Ük̀a[kykvksa esa O;ofLFkr flfy;kvksa }kjk gksrk
gSA bl lajpuk dks Vhuh ;k dkWEc tSyh dgrs gSaA
blfy;s bu izkf.k;ksa dks leqnzh v[kjksV ;k dkWEc tSyh
dgrs gSaA

6- buesa ,d tksM+h mikax&dksyksCykLV ik, tkrs gSaA

7- bues LVsVksflLV uked laosnkax ik, tkrs gSaA ;g larqyu

cukus dk dk;Z djrs gSaA

mnkgj.k & VhuksIysuk] foykesu] IywjksczsfUd;k vkfnA

(IV) la?k IysVh gSfYeUFkht

(platys = flat piVs, helminthes = worm Ñfe)
eq[; y{k.k

1- bl la?k ds tUrq çk;% nwljs tkuojksa o euq";ksa ds 'kjhj
esa vUr%ijthoh ds :i esa jgrs gSaA dqN LorU=thoh gksrs
gSaA

2- i"̀B&vèkj lrg ls piVs gksus ds dkj.k bUgsa piVs Ñfe
dgrs gSaA

3- ;s tUrq f=tuLrjh;] f}ik’oZ lefer ,oa nsgxqgkfoghu
¼vxqgh;½ gksrs gSaA 'kjhj laxBu vax&ra= Lrj dk gksrk
gSA

4-‘ 'kjhj ij eksVk D;wfVdy ik;k tkrk gS tks ,d ijthoh
vuqdwyu gSA

5- buesa eq[k ik;k tkrk gS ijUrq xqnk vuqifLFkr gksrh gSA
ijiks"kh ls fpidus ds fy, pw"kd ik;s tkrs gSaA

6- buesa mRltZu ds fy, Tokyk dksf’kdk,¡ ikbZ tkrh gSaA

7- ;s f}fyaxh gksrs gSaA fu"kspu vkUrfjd gksrk gSA ifjoèkZu
çR;{k ;k vçR;{k gksrk gSA

fp= 23-2

fp= 23-3
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mnkgj.k & Vhfu;ka] QSf’k;ksyk] flLVkslksek vkfn

(V) la?k&,sLdsgSfYeUFkht ¼Askos-xqgk] helminthes-worm
Ñfe½

eq[; Yk{k.k

1- bUgs xqgk Ñfe] xksy Ñfe ,oa lw= Ñfe Hkh dgk tkrk gSA

2- ;s tyh; ,oa LFkyh;] eqDrthoh vFkok ijthoh gksrs gSaA

3- ;s dwVçxqgh] f=dksjdh] f}ik’oZ lefer çk.kh gksrs gSaA

4- budk 'kkjhfjd laxBu vax&rU= Lrj dk gksrk gSA

5- vkgkj uky eq[k ls xqnk rd iw.kZ gksrh gSA

6- uj o eknk ,dfyaxkJ;h gksrs gSaA çk;% eknk uj ls cM+h
gksrh gSA

mnkgj.k&,Ldsfjl ¼xksyÑfe½] ,ulkbDyksLVksek

¼vadq’kÑfe½]oqpsjsfj;k ¼Qkbysfj;kÑfe &gkFkh ikoa
jksxdkjd½

(VI) la?k ,susfyMk (Annelus - ring, lidus-form)
eq[; y{k.k

1- bl la?k ds tUrqvksa dk 'kjhj f=tuLrjh;] f}ik’oZ lefer]
okLrfod nsg xqgh; o okLrfod [k.MhHkou ;qDr gksrk
gSA

2- budk 'kkjhfjd laxBu vax rU= Lrj dk gksrk gSA

3- ,susfYkMk dk 'kjhj uyh ds leku gksrk gS ,oa blesa uyh
ds leku vkgkj uyh ikbZ tkrh gSA vr% budk 'kjhj
uyh ds Hkhrj uyh ds leku gksrk gSA

4- vkgkj uky iw.kZ ,oa cká dksf’kdh; ikpu ik;k tkrk gSA

5- ifjlapj.k ra= cUn çdkj dk ,ao gheksXyksfcu jDr
IykTek esa ?kqyk gqvk gksrk gSA

6- iSjkiksfM;k] lhVk] pw"kd o isf’k;ksa dh lgk;rk ls xeu
fd;k tkrk gSA

7- oD̀dd ¼usfÝfM;k½ dh lgk;rk ls mRltZu gksrk gSA

8- rfU=dk rU=] rkfU=dk oy; ,oa nksgjh rkfU=dk jTtq
}kjk cuk gksrk gSA

9- ,dfyaxh ;k f}fyaxh çk.kh ik, tkrs gSaA

10- ifjoèkZu çR;{k ;k vçR;{k çdkj dk ,oa VªkdksQksj ykokZ
ik;k tkrk gSA

mnkgj.k&QsjsfVek ¼dsapqvk½] fg:fMusfj;k ¼tkS ad½
uhjht&jsrÑeh

(VII) la?k vkFkksZiksMk (Arthos- Jointed, poda-foot) ;g
tUrq txr dk lcls cM+k la?k gSA

(A)

Vhfu;k
(B)

QSf’k;ksyk

fp= 23-4

fp= 23-5

uhfjt   QsjsfVek    fg:fMusfj;k

fp= 23-6
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eq[; y{k.k

1- ;s f}ik’oZ lefer] f=dksjdh] foa[kfMr rFkk çgqxh çk.kh gSA

2- buesa vax&ra= Lrj dk 'kjhj laxBu gksrk gSA
3- lfUèk;qDr mikaxksa dh mifLFkfr ds dkj.k bl la?k dk uke vkFkksZiksMk fn;k x;kA
4- 'kjhj ij dkbfVu ls cuk cká dadky ik;k tkrk gSA
5- nsgxqgk] gheksfyEQ ls Hkjh gksrh gSA vr% bls ghekslhy dgrs gSaA
6- 'olu] cqd yaXl] 'olu ufydk] Vªsfd;k ;k fxYl vkfn ds }kjk gksrk gSA
7- 'kjhj flj] o{k rFkk mnj esa foHkkftr gksrk gSA
8- ifjlapj.k rU= [kqyk gksrk gSA
9- mRltZu eSyfixh ufydkvksa ds }kjk gksrk gS

10- laosnh vax tSls&Jàfxdk,a] uss= ¼ljy ,oa la;qDr½ ,oa larqyu iqVh mifLFkr gksrs gSaA
mnkgj.k & ckafcDl ¼js’ke dhV½] ,sfil ¼eèkqeD[kh½] thfor thok’e ¼fyewyl½ >haxk (Prawn)] dsdM+k (Crab)] fcPNq
(Scorpion) vkfnA

(VIII) la?k&eksyLdk  (mollusca) ;g nwljk lcls cM+k la?k gSA

eq[; y{k.k

1- ;s f}ik’oZ lefer] f=dksjdh rFkk çxqgh izk.kh gSA
2- ;s LFkyh; vFkok tyh; rFkk vax ra= Lrj ds laxBu okys tho gksrs gSaA
3- bu tUrqvksa esa [k.MhHkou ugha ik;k tkrk gSA
4- budk 'kjhj flj] ikn] vkUrjkax ,oa esa.Vy esa foHksfnr gksrk gSA
5- budk 'kjhj dksey ijUrq dSfYl;e dkcksZusV ds j{kkRed dop ls <dk jgrk gSA vkWDVksil esa dop vuqifLFkr ,oa lhfi;k

esa vkUrfjd dop ik;k tkrk gSA
6- buds vèkj lrg ij jsaxus] fcy cukus o rSjus ds fy, ikn ik;k tkrk gSA

(A) fyewyl (B) >h axk (C) fcPNw

fp= 23-7

Qkbyk 
;wfu;ks 

vkWDVksil

fp= 23-8
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7- bl la?k ds çkf.k;ksa esa ghekslk;fuu o.kZd ds dkj.k uhyk jDr ik;k tkrk gSA
8- vkgkj uky “U” vkdkj dh gksrh gSA eq[k esa Hkkstu dks ihlus ds fy, jsrh ds leku vax jsM~;wyk gksrk gSA
9- ;s ,dfyaxh rFkk vaMçtd gksrs gSaA

mnkgj.k&ikbyk ¼?kksa?kk½] lhfi;ka ¼dVyfQ’k½] ;wfu;ks ¼lhih½ vkWDVksil ¼csrky eNyh½ lkbfç;k ¼dkSMh½
(IX) la?k&,dkbuksMesZVk (Echinos 'kwy] derma- Ropk)
1- bl la?k ds lHkh lnL; leqnz esa ik;s tkrs gSaA

2- buds O;Ld çkf.k;ksa esa çk;% iap vjh; leferh ik;h tkrh gS ;s f=Lrjh; ,oa vax&rU= Lrj ds gksrs gSaA

3- budh daVdh; Ropk ij dSydsfj;l daVd ik, tkrs gSaA

4- lkekU;r% eq[k vèkj ry ij ,oa ey}kj i"̀B ry ij gksrs gSaA

5- buesa fo’ks"k çdkj dk ty laoguh rU= ik;k tkrk gSA

6- Li"V mRltZu rU= vuqifLFkr gksrk gSA

7- ;s ,dfyaxh çk.kh gksrs ,oa fu"ksPku cká gksrk gSA

8- buesa iqu:n~Hkou dh vikj {kerk ikbZ tkrh gSA

mnkgj.k&,LVsfj;l ¼rkjk eNyh½] ,dkbul ¼leqæh vfpZu½] ,aVhMksu ¼leqæh fyyh½]
dqdqesfj;ka ¼leqæh [khjk½

(X) la?k gsehdkWMsZVk& (Hemi-Half)
eq[; y{k.k

1- ;s leqæoklh] ,dy ;k fuogh gksrs gSaA

2- ;s f}ik’oZ lefer] f=Lrjh;] nsgxqgh; gksrs gSaA

3- buesa vax rU= Lrj dk laxBu ik;k tkrk gSA

4- budk 'kjhj dksey] Ñfe:fi gksrk gS rFkk 'kjhj 'kq.M (Proboscis), dkWyj (Collar)
,oa èkM (Trunk) esa foHkkftr gksrk gSA

5- bl la?k esa çf.k;ksa ds 'kq.M eq[k&vUèkuky ik;h tkrh gSA

6- eq[k&vUèkuky (buccal diverticulum) dks igys uksVksdkWMZ ekudj bUgs dkWMsZVk la?k esa
j[kk x;k Fkk]ijUrq vc ;g ukWu&dkWMsZVk eas vkrs gSaA

7- mRltZu] 'kq.M esa ik, tkus okys ,dek= Xyksesa:yl ds }kjk gksrk gSA

8- vkgkj uky ‘U’ vkdkj dh ;k lhèkh gksrh gSA

mnkgj.k& cSysuksXykWll] jsCMksIY;wjk] VkbdksMksjk] lsQsyksfMLdlA

(XI) la?k dkWMsZV& (chorde = jLlh ata = /kkjd)
eq[; y{k.k

fp= 23-10 : cSysuksXykWll

(A) dqdqesfj;k (B) rkjk eNyh (C) leqæh vfpZu

fp= 23-9
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1- bl la?k ds izkf.k;ksa esa thou dh fdlh uk fdlh voLFkk
esa uksVksdWkMZ vo’; ikbZ tkrh gSA d’ks:dh tUrqvksa esa
uksVksdkWMZ Hkzw.kh; voLFkk esa gh ik;h tkrh gS] ckn esa ;g
:ikUrfjr gksdj d’ks:d n.M cukrh gSA

2-‘ 'kjhj ds eè; i"̀B Hkkx esa [kks[kyh ufydk rfU=dk jTtq
gksrh gSA

3- thou esa fdlh u fdlh voLFkk esa 'olu esa lgk;d
Dykse njkjas ik;h tkrh gSA tyh; dkMsZV esa ;s thou
i;ZUr ik, tkrs gSaA mPp dkWMsZV~l esa ;s Hkwz.k voLFkk esa gh
ik, tkrs gSaA

dkWMsZVk ds lkekU; y{k.k

1- ;s çk.kh f}ik’oZ lefer] f=Lrjh;] nsgxqgh; tUrq gksrs
gSaA

ukWu dkWMsZVk o dkWMsZVk esa vUrj &

Ø-l- ukWu dkWMsZVk dkWMsZVk

1. i"̀B jTtq vuqifLFkr gksrh gSA i"̀B jTtq mifLFkr gksrh gSA
2. dsUæh; rfU=dk rU= Bksl ,o vèkj ry esa mifLFkr dsUæh; rfU=dk rU= [kks[kyk ,oa i"̀B ry esa mifLFkr
3. Dykse fNæ vuqifLFkr xzluh es Dykse fNæ mifLFkr
4. yky jDr df.kdk,a vuqifLFkr o o.kZd gheksXyksfcu] yky jDr df.kdk,a mifLFkr] gheksXyksfcu RBC

IYkkTek esa ik;k tkrk gSA esa ik;k tkrk gSA
5. ;Ñr fuokfgdk rU= vuqifLFkr ;Ñr fuokfgdk rU= mifLFkr
6. tuu dkf;d] vySafxd ;k ySafxd çdkj dk gksrk gSA tuu dsoy ySafxd gksrk gSA
7. iq:nHkou dh {kerk vfèkd gksrh gSA iqu:nHkou dh {kerk cgqr de ik;h tkrh gSA

2- ân; nsg&xqgk esa vèkj lrg ij fLFkr gksrk gSA

3- :fèkj ifjogu ra= cUn çdkj dk gksrk gSA

4- 'olu o.kZd gheksXyksfcu ;qDr yky :fèkj df.kdk,¡
ikbZ tkrh gSaA

5- buesa ;Ñr fuokfgdk rU= mifLFkr gksrk gSA

6- ;s ,dfyaxh gksrs gSaA eq[; :i ls ySafxd tuu gh ik;k
tkrk gSA

7- vUr% ,oa cká dadky mifLFkr gksrs gSaA

8- iqu:nHkou dh {kerk de fodflr gksrh gSA

(XI) A lewg vØsfu;sVk@çkssVksdkWMsZVk

1- ;s çkphu dkWMsZVk çk.kh gSA

2- buesa diky ugha ik;k tkrk gSA
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3- buesa xzluh; Dykse njkjas mifLFkr gksrh gSA

vØsfu;sVk dks nks mila?kksa esa ckaVk x;k gSA

¼1½ mi la?k&;wjksdkWMsZVk@V~;wfudsVk (oura= tail, chorda= jTtq)

eq[; y{k.k

1- bl lewg ds thoksa esa jTtq iw¡N rd gh lhfer gksrh gSA

2- O;Ld tho dk 'kjhj V~;wfuflu ls cus dop ls f?kjk jgrk gSA ftls V~;wfud dgrs gSaA blfy, bl mila?k dks V~;wfudsVk
Hkh dgrs gSaA

3- budh xzluh eas fxy dh njkjas ik;h tkrh gSaA

4- budk ykokZ vfèkd fodflr o O;Ld de fodflr gksrs gSaA vr% bues izfrxkeh dk;kUrj.k ik;k tkrk gSA mnkgj.k&gMZekfu;k]
,flfM;k] Mksfyvksye vkfnA

¼2½ mila?k&flQsyk sdk WMsZVk

eq[; y{k.k

1- buesa i"̀B jTtq flj ls iwaN rd ik;h tkrh gSA

2- 'kjhj csyukdkj ,oa ikjn’khZ gksrk gSA

3- xzluh ij fxYl njkjs ik;h tkrh gSA

mnkgj.k&,fEQvkWDll ;k czSfd;ksLVksek] ,lhesVªkWu

XI (B) Øsfu;sVk ;k ;wdkWMsZVk

1- bu thoksa esa efLr"d] efLr"d [kksy (cranium) esa lqjf{kr ik;k tkrk gSA vr% bUgs Øsfu;sVk dgrs gSaA

2- blesa ,d mila?k oVhZczsVk ik;k tkrk gSA

mila?k&oVh Zcz sVk

eq[; y{k.k

1- buesa uksVksdkWMZ dsoy Hkzw.kh.k voLFkk esa gksrh gSA ckn esa ;g d’ks:d n.M (vertebral column) esa :ikUrfjr gks tkrh gSA

2- budk 'kjhj flj] èkM+] xzhok ,oa i¡wN esa foHksfnr gksrk gSA

3- buds 'kjhj ij 'kYd] ia[k ;k jkse ds :i esa cká dadky ik;k tkrk gSA

4- tcM++ksa dh mifLFkfr ;k vuqifLFkfr ds vkèkkj ij oVhZczsVk dks nks çHkkxksa esa oxhZÑr fd;k x;k gSA

fp= 23-11 : ,flfM;k

fp= 23-12 % ,fEQvkWDll
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¼1½ ,XuSFkk  ¼2½ XuSFkksLVksesVk

¼1½ çHkkx&,XuSFkk

eq[; y{k.k

1- bl çHkkx eas thoksa esa okLrfod tcM++s vuqifLFkr gksrs gSaA

2- 'kjhj ij mikax ,oa tuu okfgfu;k¡ vuqifLFkr gksrh gSA

3- bls nks oxks± esa foHkkftr fd;k x;k gSA

¼1½ oxZ&vkWLVªSdksMehZ

mnkgj.k&flQsySfIll

¼2½ lkbDyksLVkseSVk

mnkgj.k&isVªksekbtkWu@ySEizs  gSx fQ’k½

¼2½ çHkkx&XuSFkk sLVkse sVk

eq[; y{k.k

1- buesa okLrfod tcM++s o tksM+hnkj mikax ik;s tkrs gSaA

2- ;g d’ks:d n.M iw.kZ fodflr gksrk gSA

3- ân;] xeu vaxks] 'olu vaxksa o Ropk ds vkèkkj ij nks
egkoxks± esa foHkkftr fd;k x;k gSA

¼1½ filht ¼2½ VsVªkiksMk

¼1½ egkoxZ&filht

eq[; y{k.k

1- ;s iw.kZ :i ls tyh; tho gaSA ;s yo.kh; o vyo.kh;
ty esa ik;s tkrs gSaA

2- budk 'kjhj flj] èkM+ o iw¡N esa foHksfnr gksrk gSA

3- buesa 'kjhj èkkjk js[kh; ,oa rdZw:ih gksrk gSA

4- rSjus ds fy, ,d 'kfDr’kkyh iw¡N ,oa nks tksM+h ia[k
¼isDVksjy@val ,oa isfYod@Jks.kh½ ik, tkrs gSaA

5- buesa vèkj ;k xqnh;] i`"Bh; ia[k o iqPNh; ia[k Hkh ik;s
tkrs gSaA

6- buds 'kjhj ij 'kYdksa dk cuk cká dadky ik;k tkrk gSA

7- 'olu ds fy, 5&7 tksM+h 'olu fxYl ik, tkrs gSaA tks
[kqys ;k fxy vkPNnd (operculum) }kjk <ds gks ldrs gS aA

8- ân; f}dks"Bh; gksrk gSA ,d vkfyUn o ,d fuy; ik;k
tkrk gS ;g ohul ân; gksrk gSA bleas ges’kk O2 jfgr
:fèkj ik;k tkrk gSA

9- buds 'kjhj dk rkieku cká okrkoj.k vuqlkj cnyrk
jgrk gSA vr% ;s vlerkih gksrs gSaA

10- fxYl dh lajpuk] 'kYdksa ds çdkj ,oa vURk% dadky ds

vkèkkj ij bUgs nks oxks± esa oxhZÑr fd;k gSA

¼2½ egkoxZ &VsVªkiksMk

eq[; y{k.k

1- bu tUrqvksa esa xeu ds fy, nks tksM+s] iapkaxqfy (penta
dactyle) ikn gksrs gSaA

2- budh Ropk ij 'kYdkas] ijks] vFkok jkseksa dk cká dadky
ik;k tkrk gSA bUgsa pkj oxks± esa oxhZÑr fd;k x;k gS &

fp= 23-13

oxZ ¼1½ dkWfUMªDFkht oxZ ¼2½ vkWfLVDFkht
mnkgj.k &LdkWfy;ksMksu mnkgj.k&jksgw] bZy
¼dqÙkk eNyh½ fgIiksdsEil ¼leqnzh ?kksM++k½
VksjihM+ks ¼foèkqr js½
vkjk eNyh

(A) vkjk eNyh

(B) jksgw

fp= 23-14
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¼1½ oxZ&mHk;pj@,sEQhfc;k ¼Amphi-nk s] Bios-thou½

eq[; y{k.k

1- bl oxZ ds çk.kh ty&LFkypj vFkkZr~ mHk;pj gksrs gSaA

2- budk 'kjhj] èkM+ o iw¡N eas foHksfnr gksrk gSA dqN thoksa esa iw¡N vuqifLFkr gksrh gSA

3- xzhok vuqifLFkr gksrh gSA

4- vxzikn esa pkj ,oa i’p ikn esa ikap v¡xqfy;k¡ ikbZ tkrh gSA viksMk x.k esa ikn vuqifLFkr gksrs gSaA

5- Ropk ue o xzfUFky gksrh gSA bl ij 'kYd ugha ik, tkrsA

6- dqN thoksa dh Ropk esa jax cnyus dh {kerk gksrh gSA ftls esVkØksfll dgrs gSaA

7- 'olu eq[kxqgk] Ropk o Qq¶Qql }kjk gksrk gSA ykokZ voLFkk esa fxYl ik, tkrs gSaA

8- ân; f=dks"Bh; gksrk gSA nks&vkfyUn o ,d fuy;A

9- ;Ñr o oD̀d fuokfgdk ra= ik;k tkrk gSA

10- yky jDr dksf.kdk;sa ¼RBC) dsUæd ;qDr gksrh gSA

11- ifjoèkZu vçR;{k gksrk gSA VsMiksy ykokZ voLFkk ik;h tkrh gSA

mnkgj.k&jkukfVxzhuk ¼esa<d½ cwQks ¼VksM½] lsykesaMj] gk;yk

¼2½ oxZ&ljhlì ;k jsIVhfy;k (Reptum=jsaxuk)
eq[; y{k.k

1- ;s iw.kZr% LFkyh; çk.kh gS] ijUrq dqN tkfr;k¡ ty esa Hkh ik;h tkrh gSA

2- bl oxZ ds tUrq çk;% jssaxdj pyus okys ;k fcYkdkjh gksrs gSaA

3- budk 'kjhj flj] èkM+ o iw¡N esa foHksfnr gksrk gSA

4- buesa ik¡p u[kj ;qDr v¡xqfy;ksa okys nks tksM+h iSj ik;s tkrs gSaA liks± esa iSj ugha gksrsA

5- buesa ân; viw.kZ pkj dks"Bh; gksrk gS] nks Li"V vkfyUn gksrs gaS] ijURkq fuy; viw.kZ gksrs gSaA exjePN o ?kfM+;ky esa ân;
Li"V pkj os’eh gksrk gSA

6- budh yky jDr dfudkvksa (R.B.C) esa mHk;ksÙky dsUæd ik;k tkrk gSA

¼1½ mHk;pj ;k ,sEQhfc;k   ¼2½ ljhlì ;k jsIVhfy;k ¼3½ i{kh ;k ,oht ¼4½ LRkuèkkjh ;k eSesfy;k

fp= 23-15

jkukfVxzhuk lsykesaMj
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7- budk 'kjhj  'kq"d ,oa 'kYd ;qDr Ropk ls <dk jgrk gSA

8- ;s vlerkih tUrq gksrs gSaA

mnkgj.k&uktk& dkscjk] gSehMsDVkbYl ¼fNidyh½ fdyksu] ¼leqæh dNqvk½] exjePN] Msªdksa ¼mM+u fNidyh½

¼3½ oxZ&,oht ;k i{kh

eq[; Yk{k.k

1- buesa vxz ikn ia[kksa esa :ikUrfjr gksrs gSaA tks mM++us esa lgk;d gksrs gSaA

2- i’p ikn ij 'kYd ik, tkrs gSaA buesa pkj u[kj ;qDr vaxqfy;k¡ ik;h tkrh gSA

3- Ropk ij fdjsfVu ds cus gq, ij ik;s tkrs gSaA

4- Ropk 'kq"d gksrh gS ijUrq iw¡N ds vkèkkj ij rsy xzfUFk ¼çhu xzfUFk½ ik;h tkrh gSA

5- nkar jfgr pkasp ik;h tkrh gSA

6- var%dadky [kks[kyh] ok;q ls Hkjh vfLFk;ksa dk cuk gksrk gS tks 'kjhj dks gYdk j[k] mM+us esa lgk;d gksrk gSA

7- ân; iw.kZ pkj dks"Bh; gksrk gS&nks vkfyUn o nks fuy;

8-  buesa èofu ;a= flfjaDl (Syrinx) ik;k tkrk gSA

9- ;s lerkih gksrs gSaA vFkkZr buds 'kjhj dk rkieku fu;r jgrk gSA

10- ;s ?kksalys cukrs gSaA buesa iSrd̀ lqj{kk fodflr çdkj dh gksrh gSA

mnkgj.k&dkoZl ¼dkSvk½] iSoks fØLVsVl ¼eksj½ xksMkou] dksyEck ¼dcwrj½ vkfn

(A) uktk (B) fdyksu (C) exjePN

fp= 23-16

dkSvk dcwrj eksj
(A) dkSvk (B) dcwrj (C) eksj

fp= 23-17
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¼4½ oxZ eSesfy;k @ Lruèkkjh

eq[; y{k.k

1- bl oxZ dh eknk çkf.k;ksa esa LruxzfUFk;k¡ gksrh gS] ftlls ;s vius f’k’kq dk ikyu djrh gSA

2- Ropk ij jkse (Hairs) ik, tkrs gSaA

3- ;s çk.kh lerkih gksrs gSaA

4- Ropk esa Losn ¼ilhuk½ xzfUFk;k¡] rsy xzfUFk;k¡ o Lru xzfUFk;k¡ ik;h tkrh gSA

5- cká d.kZ esa d.kZ fiUuk ik;k tkrk gSA

6- budh xzhok esa lkr d’ks:dk,a ik;h tkrh gSA

7- o{k xqgk ,oa mnj xqgk ds eè; eksVk is’kh; ruqiV~V (diaphragm) ik;k tkrk gSA

8- ân; iw.kZ pkj dks"Bh; ¼nks vkfYkUn o nks fuy;½ ik;k tkrk gSA

9- yky jDr df.kdk;sa ¼vkj-ch-lh-½ dsUnzd jfgr gksrh gSA ÅaV o ykek esa yky jDr df.kdkvksa esa ¼vkj- ch-lh-½ esa dsUæd ik;k
tkrk gSA

10- buesa dsoy ;Ñr fuokfgdk rU= ik;k tkrk gS bl oxZ dk oxhZdj.k fuEukuqlkj gSA

vehck
(Amoeba)

ifjp;
vehck çkssfVLVk txr ds ,d ek= la?k çkssVkstksvk dk çk.kh gSA vehck uke dh mRifÙk xzhd Hkk"kk ds 'kCn (Amoibe-

change;) vekbcs = cnyuk ls gqbZ gSA vehck lnSo viuh vkÑfr ifjofrZr djrk jgrk gSA

(A) Mdfcy IysVhil (B) daxk: (C) phrk

fp= 23-18
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oxhZdj.k
txr (Kingdom) & çkssfVLVk

la?k (Phylum) & çksVkstksvk

mila?k (Sub phylum) & lkdks± eSLVhxksQksjk

oxZ (Class) & lkdksZfMuk

x.k (Order) & yksckslk

oa’k (Genus) & vehck

tkfr (species) & çkssfV;l

vkokl ,oa LoHkko
vehck dh fofHkUu tkfr;ka vyo.kh; ty] dhpM+]

lM+s&xys] dkcZfud inkFkks±] ue feÍh vkfn esa ik;h tkrh gS]
fdUrq dqN tkfr;k¡ yo.kh; ty esa Hkh feyrh gSA ;g eqDrthoh
tUrqd gSA ;g lokZgkjh çk.kh gSA

lajpuk
vehck lw{en’khZ ,oa vdksf’kdh; çk.kh gSA ;s ljyre

llhedsUæh; tUrq gSA

1- ifjeki % vehck dk ifjeki 200 ls 500 rd gks ldrk gSA

2- vkdkj % ;g vkdkjghu gksrk gS D;kasfd ;g viuk
vkdkj ifjorZu djrk jgrk gSA ;g vlefer gksrk gSA
blesa èkqzork ikbZ tkrh gS vFkkZr blesa vxz rFkk i’p Hkkx
Li"V gksrs gSaA

3- jax % ;s jaxghu  vFkok LysVh ,oa ikjn’khZ gksrs gSaA

4- dwVikn % vehck esa dwVikn ;k feF;k iSj] 'kjhj ds ço)Z
gksrs gSaA vehck ds vfuf’pr vkdkj dk dkj.k bu
dwViknksa dk cuuk ,oa yqIr gksuk gSA dwVikn v¡xwyh ds
leku dqUn (blunt) gksrs gSaA ftlds dkj.k budks ikfyikn
(lobopodia) dgrs gSaA vehck ds i’p fljs ij >qfjZ;ka
ikbZ tkrh gSA ftls ;wjkWbM (uroid) dgrs gSaA dwVikn
Hkkstu xzg.k ,oa pyu dk dk;Z djrs gSaA

fp= 23-19 % vehck çksfV;l

5- thoæO;dyk % vehck dksf’kdk pkjksa rjQ ls dksf’kdk
dyk ;k thoæO;dyk ;k IykTekysek ls f?kjh jgrh gSA
;g yphyh ,oa oj.kkRed ikjxE; gksrh gSA bl f>Yyh
ij lw{ekdqj (microvilli) ik;s tkrs gSaA tks vkèkkj ry ij
fpidus esa lgk;d gksrs gSaA

6- dksf’kdkæO; % dksf’kdkæO;] thoæO; dyk ls f?kjk
jgrk gSA ;g nks {ks=ksa esa foHkkftr gksrk gSA

(i) ,DVksIykTe ;k cká çæO;

(ii) ,.MksIykTe ;k vUr%çæO;

(i) ,DVksIykTe ;k cká çæO; % ;g thoæO; ds
rqjUr vUnj ik;k tkrk gSA ;g LoPN] ikjn’khZ rFkk
iryk Hkkx gksrk gSA ;g dwVikn ds 'kh"kZZ ij ,d
dkapkHk dka Vksih dk fuekZ.k djrk gSA

(ii) ,.MksIykTe ;k vUr%çæO; % ;g ,DVksIykTe ls
f?kjk gksrk gSA ;g df.kdke; ,oa v)Zikjn’khZ gksrk
gSSA ;g nks çdkj dh voLFkk esa caVk gksrk gSA ;s nksuksa
voLFkk,a vkil esa ifjorZu’khy gksrh gSA

(a) IykTek tSy % ;g ,.MksIykTe dk ckgjh] tSyh ln`’;
Hkkx gksrk gSA

(b) IykTek lksy % ;g dsUæh; Hkkx gksrk gSA
7- dsUæd % ;g pkjksa rjQ ls eghu] nksgjh rFkk fNfær

dsUæd dyk ls vkofjr gksrk gSA blesa vusd dsfUædk,a
rFkk yxHkx 500&600 xq.klw= ik, tkrs gSaA ;g lHkh
tSfod fØ;kvksa ij fu;U=.k djrk gSA

8- [kk| fjfDrdk,a % bu fjfDrdkvksa esa Hkkstu dk ikpu
gksrk gSA ;s ykblkslkse ls f?kjh jgrh gSA vip [kk|
inkFkZ ckgj fudkydj ;s Lo;a Hkh ckgjh lrg ij foyqIr
gks tkrh gSA

9- ladqpu’khy fjfDrdk, a % ;s vehck ds 'kjhj esa ty
fu;eu dk dk;Z djrh gaSA ;s bdkbZ f>Yyh ls f?kjh gqbZ
Lianu’khy lajpuk gksrh gSA ;g vuko’;d ty dks
,d= dj ckgj fudkyrh jgrh gSA

10- ty fjfDrdk,a % ;s ikjn’khZ] jaxghu ,oa vladqpu’khy
gksrh gSA

11- ekbVksdkWf.Mª;k % ;s ladqpu’khy fjfDrdk ds pkjksa vksj
ikbZ tkrh gSA

12- xkWYthdk; % ;s vehck ds lzkoh dksf’kdkax gSA vehck
esa buds vfrfjDr vUr%çæO; tkfydk] jkbckslkse]
ykblkslkse bR;kfn lHkh dksf’kdkax ik, tkrs gSaA
vehck esa xeu % vehck esa dwViknksa dh lgk;rk ls
xeu gksrk gSA ;s dwVikn fujUrj curs jgrs gSaA ,d le;
esa vusd dwViknksa dk fuekZ.k gksrk gSA ijUrq çpyu dh
fn’kk cM+s dwVikn dh vksj gksrh gSA ;s dwVikn dksf’kdkæO;
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ds vkxs dh vksj çokfgRk gksus ds dkj.k curs gSaA bl
fØ;k dks le>us ds fy, vusd oSKkfudksa us fofHkUu er
fn;s gSaA tSls vklatu er] ladqpu er] i"̀B ruko er]
lkWy tsy er bR;kfnA

vehck eas iks"k.k
vehck ,d lokZgkjh ,oa çk.khle Hkksth çk.kh gSA ;g

lw{e ¶yStsYksV] flfy;sV] cSDVhfj;k] NksVh 'kSoky ,oa vU;
çksVkstksvk dk Hk{k.k djrk gSA vehck esa iks"k.k fuEu inksa esa
gksrk gSA
(a) Hkkstu dk idM+uk rFkk vUr%xzg.k

(b) ikpu

(c) vo’kks"k.k ,oa Lokaxhdj.k

(d) cfg%{ksi.k

vehck esa 'olu % vehck vius 'kjhj dh lrg ls ty
esa ?kqyh gqbZ vkWDlhtu vo’kksf"kr djrk gSA 'olu fØ;k esa
vkWDlhtu ,oa dkcZu MkbZ vkWDlkbM xSalksa dk fofue; folj.k
fofèk ds }kjk gksrk gSA ÅtkZ ATP ds :i esa lafpr jgrh gSA

mRltZu % mikip;h fØ;kvksa ds QyLo:i mRiUu
veksfu;k] ;wfj;k vkfn mRlthZ inkFkks± dks 'kjhj dh lrg ls
folj.k }kjk ckgj R;kx fn;k tkrk gSA ladqpu’khy fjfDrdk;sa
Hkh ikuh esa ?kqfyr inkFkks± dks ckgj fudkyus esa lgk;rk djrh
gSA

ijklj.k fu;eu % vehck esa ijklj.k ds }kjk fujUrj
ty ços’k djrk jgrk gSA bl ty dk fu;U=.k uk fd;k tk,
rks vR;fèkd ty ,df=r gksus ls vehck QV tk,xkA vr%
ty dh cwanksa ds feyus ls ladqpu’khy fjfDrdk dk fuekZ.k
gksrk gSA bls Mk;LVksy (diastole) dgrs gSaA ;g fjfDrdk cM++h
gksdj lrg ij vkdj QV tkrh gSA ftlls vfrfjDr ty
ckgj fudy  tkrk gSA bls flLVkWy (systole) dgrs gSaA bl
fØ;k ds fy, ÅtkZ] ATP v.kqvksa }kjk çkIr gksrh gSA

mÙkstu’khyrk % vehck vius okrkoj.k ls çkIr míhiuksa
ds çfr vuqfØ;k çnf’kZr djrk gSA okrkoj.k esa fdlh Hkh
çdkj dk ifjorZu&çdk’k] Li’kZ] rki] fo|qr] vEy] xq:Ro]
bR;kfn mn~nhiu ds lzksr gks ldrs gSaA mn~nhiu ds çfr
vuqfØ;k vuqpyu dgykrh gSA ;s fuEu çdkj ls gSa çdk’kkuqorZu]
Li’kkZuqorZu] rkikuqorZu] èkkjkuqorZu] jlk;ukuqorZu] xq:RokuqorZu
vkfnA

vehck esa tuu % vehck dh LoHkkfod èR;q ugha gksrh]
blfy, vehck dks ̂vej* dgk tkrk gSA iqVhHkou bls çfrdwy
ifjfLFkfr;ksa ls cpkrh gSA iqu:nHkou dh {kerk ds dkj.k
bldk çR;sd ¼dsUæd Hkkx ;qDr½ Hkkx LorU= vehck eas ifjofrZr
gks tkrk gSA bleas vusd çtuu fofèk;k¡ ikbZ tkrh gSA

tSls&f}foHkktu] cgqfoHkktu] fctk.kqtuu] la;qXeu bR;kfnA

,Ldsfjl ¼xksy Ñfe½
(Ascaris)

ifjp;
,sLdsfjl dk 'kjhj csyukdkj gksus ds dkj.k bUgsa xksy

Ñfe dgk tkrk gSA budk 'kkjhfjd xBu vax Lrjh; gksrk gSA
;s f}ik’oZ lefer] feF;k nsgxqgh; çk.kh gksrs gSaA

oxhZdj.k
txr (kingdom) & tUrq ¼,fueSfy;k½

la?k (phylum) & fueSVksMk

oxZ (class) & QSfLefM;k

oa’k (genus) & ,Ldsfjl

tkfr (species) & yqEczhdkW;fMl

vkokl ,oa LoHkko
lkekU; cksypky dh Hkk"kk eas bls isV dk dsapqvk Hkh dgk

tkrk gSA ;g ue o fpduh ènk eas Hkh ik;k tkrk gSA ;g euq";
dh NksVh vkar eas ijthoh ds :i eas ik;k tkrk gSA ;g euq";
ds vfrfjDr lwvj] HksM+] cUnj rFkk dbZ ikyrw i’kqvksa dh vkar
eas Hkh ik;k tkrk gSA ;g euq"; eas fo’ks"kdj cPpksa eas vUr%
ijthoh ds :i eas vkarksa eas feyrk gSA euq"; eas ik;h tkus okyh
bldh mitkfr gS& ,Ldsfjl yqEczhdkWbfMl gksfeful gSA

,Ldsfjl eas ijthfork ds vuqdwyu
1- iks"kn dh vka= eas jgus gsrq ,sLdSfjl dk 'kjhj yEck]

iryk ,oa rdZq:ih gksrk gSA

2- ,Ldsfjl dh mipeZ eksVh o dbZ Lrjh; gksrh gS] tks bls
iks"kn dh vka= esa mifLFkr ikpd ,Utkbe ls cpkrh gSA

3- ;g ifpr Hkkstu xzg.k djrk gSA vr% bldh vkgkj uky
ljy gksrh gSA

4- ,Ldsfjl dh xzluh pw"kd vax dk dk;Z djrh gSA

5- blds gksBksa ij laosnkax ik;s tkrs gSaA

6- iks"kn dh vka= eas O2 dh deh gksus ds dkj.k bleas
vukWDlh 'olu ik;k tkrk gSA

7- ;g ljyrk ls vusd u, iks"knksa dks laØfer dj ldsA
bl gsrq bleas cgqr vfèkd tuu {kerk ik;h tkrh gSA

cká lajpuk
,Ldsfjl yEck] iryk] fljksa ij vfèkd ladjk] rdqZ:ih

,oa Ñfe ln’̀; tho gSA ;g gYds Hkwjs jax dk gksrk gSA blds
'kjhj ij pkj èkkfj;k¡ fn[kkbZ nsrh gS & ,d eè; i`"B lrg ij]
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,d eè; vèkj lrg ij vkSj nksuksa ik’oZ lrg ij ,d&,d
èkkjhA

,Ldsfjl ds vxz fljs ij f=dks.kh; eq[k fLFkr gksrk gSA
;g rhu vks"Bksa ls f?kjk gksrk gSA vks"Bksa ds Hkhrjh fdukjksa ij
mipeZ ls cus nkar gksrs gSa rFkk ckgjh fdukjksa ij laosnh vadqj
gksrs gSaA blds i’p fljs ls dqN vkxs dh vksj laosnkax] QSfLeM
gksrs gSaA vxz fljs ls yxHkx 2 feeh- ihNs mRltZu fNæ gksrk
gSA

i’p fljs ls 2 feeh- vkxs xqnk gksrh gSA uj eas ;g tuu
fNæ Hkh gksrk gSA vr% bls voLdj }kj dgrs gSaA belas ls nks
ihfu;y 'kwd ;k dafVdk;sa fudyh jgrh gSA eknk eas tuu
fNæ] vxz fljs ls yxHkx 1@3 Hkkx ij gksrk gS] bls Hkx
(vulva) dgrs gSaA

tuu ra=
¼v½ uj tuu ra=

1- o"̀k.k % ,sLdSfjl eas ,d o"̀k.k ik;k tkrk gSA ;g o"̀k.k
vius lehiLFk] Lora= fljs ij cUn rFkk nwjLFk fljs ij
'kqØokfguh eas [kqyrk gSA

2- 'kqØokfguh % ,sLdSfjl eas ,d eksVh] lhèkh o de yEch
'kqØokfguh gksrh gS tks o"̀k.k ls fudyrh gSA

3- 'kqØk’k; % 'kqØokfguh ,d lhèkh] yEch o eksVh lajpuk
eas [kqyrh gS ftls 'kqØk’k; dgrs gSaA bldh fHkfÙk;k¡

eq[k
mRltZu fNnz

ik'oZ js[kk

voLdj }kj

ihfu;y 'kwd

eknk tuu fNnz

eq[k
mRltZu fNnz

iw¡N
xqnk

fp= 23-20 % ¼v½ eknk ¼c½ uj ,sLdsfjl

is’kh; gksrh gSA 'kqØk’k;] L[kyu ufydk eas [kqyrh gSA

4- L[kyu ufydk % ;g NksVh o ladjh ufydk gksrh gSA
bldh fHkfÙk xzafFky o is’kh; gksrh gSA ;g ladqpu’khy
gksrh gSA

5- voLdj ekxZ % ;g voLdj }kj ds }kjk ckgj dh vksj
[kqyrh gSA

6- ihfu;y 'kwd % ,sLdSfjl eas nks ihfu;y dks"k ik;s tkrs
gSa] bueas dk¡Vksa ds leku lajpuk& ihfu;y 'kwd ik;h
tkrh gSA

¼c½ eknk tuu ra=

1- v.Mk’k; % eknk ,sLdSfjl eas ,d tksM+k v.Mk’k; ik;k
tkrk gSA ;s f}v.Mk’k;h gksrs gSaA ;s èkkxs tSlh iryh]
yEch uyhdkdkj o dq.Mfyr lajpuk gksrh gSA ;g
v.Mokfguh eas [kqyrh gSA

2- v.Mokfguh % ;s la[;k eas nks gksrh gSA çR;sd v.Mokfguh
v.Mk’k; ls lehiLFk fljs ls ,oa xHkkZ’k; ls nwjLFk fljs
}kjk tqM+h jgrh gSA

3- xHkkZ’k; % ;s Hkh la[;k eas nks gksrs gSaA budh fHkfÙk is’kh;
,oa xzafFky gksrh gSA ;g ladqpu’khy gksrs gSaA

4- ;ksfu % nksuksa vksj ds xHkkZ’k; feydj ,d NksVh] ladjh
o ladqpu’khy ;ksfu dk fuekZ.k djrs gSaA

fp= 23-21 %  uj tuu ra=
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5- Hkx % ;ksfu ,d uUgsa eknk tuu fNæ vFkok Hkx }kjk 'kjhj ls ckgj dh vksj [kqyrh gSA

eSFkqu ,oa fu"ksspu
uj ,sLdSfjl ds o"̀k.k eas 'kqØk.kq fodflr gksdj 'kqØk’k; eas ,df=r gksrs jgrs gSaA eknk ,sLdSfjl ds v.Mk’k;ksa eas v.Mk.kq

fodflr gksdj xHkkZ’k; esa igq¡p tkrs gSaA

uj o eknk ,Ldsfjl ds cká y{k.kksa eas vUrj

      uj ,sLdSfjl                      eknk ,sLdSfjl
1- ;g 15&30 lseh- yEck ,oa 3&5 feeh- eksVk gksrk gSA bldh yackbZ 20&40 lseh- rFkk eksVkbZ 6&8 feeh- gksrh gSA
2- bldk i’p fljk eqMk gqvk gksrk gSA bldk i’p fljk lhèkk gksrk gSA
3- bldk xqnk ,oa tuu fNnz ,d gh gksrk gSA bldk xqnk ,oa tuu fNnz vyx&vyx gksrs gSaA

;g voLdj }kj dgykrk gSA xqnk vadqj vuqifLFkr gksrs gSaA
4- xqnk vadqj mifLFkr gksrs gSaA
5- voLdj }kj ls ,d tksM+h ihfu;y 'kwd fudys jgrs gSaA ihfu;y 'kwd vuqifLFkr gksrs gSaA

fp= 23-22 % eknk tuu ra=

fp= 23-23
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eSFkqu fØ;k iks"kn dh vk¡r eas lEiUu gksrh gSA uj ds
ihfu;y 'kwd ckgj fudy vkrs gSa vkSj eknk dh ;ksfu dks QSyk
nsrs gSaA blds i’pkr uj L[kyu ufydk dks ckj&ckj ladqfpr
dj] 'kqØk.kqvksa dks eknk dh ;ksfu eas Mkyrk jgrk gSA ;ksfu ls
'kqØk.kq xHkkZ’k; rd pys tkrs gSaA

,d 'kqØk.kq ,d v.Mk.kq eas ços’k djrk gSA v.Mk.kq o
'kqØk.kq nksuksa ds dsUnzd lesfdr gksdj ;qXeut cukrs gSaA bls
fu"ksspu dgrs gSaA

;qXeut
xHkkZ’k; dh fHkfr dk L=ko ;qXeut ds pkjksa vksj ,d

j{kkRed [kksy cukrk gSA ;g [kksy Hkwjs jax] dM+k] [kqjnjk rFkk
ygjnkj vFkok eLlsnkj gksrk gSaA ;g voLFkk eSfeysVsM v.Ms
dgykrh gSA

v.Mkjk si.k
eSfeysVsM v.Ms ;ksfu ls gksrs gq, euq"; dh vk¡r esas vk

tkrs gSaA ;s v.Ms] vkWDlhtu dh deh] mPp rki o ueh ds
dkj.k euq"; dh vk¡r eas ifjof)Zr ugha gks ikrsA vr% ;s ey
ds lkFk euq"; ds 'kjhj ls ckgj fudy tkrs gSaA

Hkzw.kh; ifjo)Zu
eSfeysVsM v.M dk ifjo)Zu vuqdwy ifjfLFkfr;ksa& tSls

ueh;qDr eknk rFkk de rkieku eas gksrk gSaA ,sLdSfjl eas
fonyu lfiZy ,oa fu’p;kRed çdkj dk gksrk gSA v.M eas
fonyu ds QyLo:i CykLVqyk ,oa mlds i’pkr xSLVªwyk
voLFkk fodflr gksrh gSA 5&6 fnu i’pkr~ xSLVªqyk ,d uUgsa
f’k’kq esa ifjofrZr gks tkrk gS ftls jgSfCMfVQkWeZ ykjok vFkok
çFke voLFkk dk r:.k dgrs gSaA

u;s iks"kn dk laØe.k
f’k’kq;qDr v.Ms laØe.k djus eas l{ke gksrs gSaA nwf"kr

Hkkstu ds }kjk ;s euq"; ds 'kjhj eas ços’k dj tkrs gSaA
mi;qDr iks"kn u feyus ij ;s 4&5 o"kZ rd ue feV~Vh eas
thfor jg ldrs gSaA euq"; dh vk¡Wr eas igq¡ Wqpus ij uUgsa f’k’kq]
v.Mksa ds [kksy ?kqy tkus ds ifj.kkeLo:i eqDr gks tkrs gSaA
;g r:.k vk¡r dh fHkfÙk eas ?kqldj f’kjkvksa eas ços’k dj tkrk
gSA blds i’pkr ;g :fèkj çokg ds lkFk ;Ñr fuokfgdk
ra= ds }kjk ;Ñr eas vk tkrk gSA ;gk¡ ls i’p egkf’kjk }kjk
ân; eas vk tkrk gSA ân; ls Qq¶Qql èkeuh }kjk QsQM+ksa eas
ok;q dks"Bdksa ds vUnj vk tkrk gSA ok;q dks"Bdksa eas ykjok
f}rh; fuekZspu djrk gS ftlds QyLo:i rr̀h; voLFkk

ykjok fodflr gks tkrk gSA yxHkx 4 fnu i’pkr QsQM+ksa
eas gh r`rh; fueksZpu ds ifj.kkeLo:i prqFkZ voLFkk ykjok
fodflr gks tkrk gSA 10 fnu i’pkr ;g ok;qdks"Bksa ls
ok;quky eas gksrk gqvk xzluh eas vk tkrk gSA xzluh eas bldh
xeu fØ;k ds ifj.kkeLo:i iks"kn dks [kk¡lh gksus yxrh gSA
[kk¡lh ds dkj.k ;g xzkluyh eas ços’k dj tkrk gS] tgk¡ ls
gksrk gqvk ;g ykokZ vkek’k; ls vk¡r eas vk tkrk gSA vk¡r
eas bldk prqFkZ fueksZpu gksrk gS ftlds QyLo:i ;g iw.kZ
o;Ld eas ifjofrZr gks tkrk gSA

,sLdSfjl }kjk euq"; ij dqizHkko
,sLdSfjl }kjk euq"; eas ,sLdSfj,fll jksx mRiUu gksrk

gSA euq"; ij bl jksx ds y{k.k o çHkko fuEu gS &

 isV eas nnZ gksrk gS ,oa Hkw[k ugha yxrhA vfuæk ,oa
?kcjkgV dh f’kdk;r jgrh gSA

 ,sLdSfjl ls fudyus okyk fo"k ,saBu iSnk djrk gSA

 bl jksx eas vfrlkj (diarrhoea), oeu (vomiting), Toj
(fever), cSpsuh jgrh gSA

 vk¡r eas nnZ rFkk lwtu vk tkrh gSA

 laØfer cPpksa ds 'kjhj dh of̀) vo:) gks tkrh gSA

 ,sLdSfjl dk ykjok o;Ldksa ls vfèkd gkfudkjd gksrk
gSA ;s QsQM+ksa eas ig¡qpdj :fèkj lzko (haemorrhage),
,oa ok;qdks"Bksa eas lwtu mRiUu dj nsrk gSA buls :fèkj
{kh.krk (anaemia) Hkh gks tkrk gSA ;g efLr"d ds
fodkl ds fy, Hkh gkfudkjd gSA

fpfdRlk
,sLdSfjl ls ihfMr jksfx;ksa ds mipkj gsrq dke eas yh tkus

okyh vkS"kfèk;k¡ fuEu gSa &

(i) MhdSfjl (ii) ,.Vhikj (iii) gSYekflM (iv) ,Ydksikj

phuksiksfM;e  dk rsy ç;qDr dj ijthoh dks jksxh dh
vk¡r ls fu"dkflr fd;k tk ldrk gSA

laØe.k ds cpko
 Qyksa o lfCt;ksa dks Hkyh çdkj èkksdj ç;ksx eas ykuk

pkfg,A

 Hkkstu ls iwoZ gkFkksa dks èkksuk pkfg, ,oa uk[kwu dVs gq,
j[kus pkfg,A

 dwMs+ o dpjs ls futkr ikus gsrq oSKkfud fofèk;k¡ ç;qDr
djuh pkfg,A
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,LdSfjl dk thou pØ
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QsjsfVek ¼dsapqvk½
(Earthworm)

ifjp;
dsapqvk tUrq txr ds la?k ,susfyMk dk çk.kh gSA lkekU;r%

Hkkjr esa ikbZ tkus okyh çeq[k tkfr QsjhfVek iksLF;qek gSA ;g
tho vax Lrj ds laxBu okyk f}ik’oZ lefer] okLrfod
nsgxqgk okyk gksrk gSA bleas fo[k.Mu ckgj ls Hkh fn[kk;h nsrk
gSA ;g Ñfe ln’̀; gksrk gSA

oxhZdj.k
txr (kingdom) & ,fueSfy;k
la?k (phylum) & ,susfyMk
oxZ (class) & vkWfyxksdhVk
x.k (order) & vkWfiLFkksiksjk
oa'k (genus) & QsjsfVek
tkfr (species) & ikWLF;qek

vkokl ,oa LoHkko
dsapqvk ,d LFkyh; vd’ks:dh çk.kh gSA ;g ue ènk esa

fcy cukdj jgrk gSA bls feÍhÑfe (earth worm) Hkh dgrs
gSaA ;g jkf=pj çk.kh gSA ;g feÍh lM+h&xyh ifÙk;ksa] çkssVkstksvu
vkfn dks feêh ds lkFk gh vUr% xzfgr dj ysrk gSA vifpr
Hkkstu NksVh&NksVh xksfy;ksa ds :i eas 'kjhj ls ckgj fudky
nsrk gSA bUgs oeZ dkfLVax vFkkZr Ñfe dapqd dgrs gSaA

cká lajpuk
1- vkÑfr ,oa ifjek.k % dsapq, dk 'kjhj yEck] ladjk o

csyukdkj gksrk gSA blds nksuksa fljs dqUn (blurt) gksrs gSaA
blds 'kjhj dh yECkkbZ 15-20 cm rFkk eksVkbZ 3-6 mm
gksrh gSA

2- jax % dsapq, dh nsgfHkÙkh esa iksjQkbfju uked o.kZd ik;k
tkrk gSA ftlds dkj.k bldk jax gYdk Hkwjk gksrk gSA

3- [k.MhHkou % dsapq, ds lEiw.kZ 'kjhj ij vuqçLFk oy;
,oa okLrfod [k.MhHkou ik;k tkrk gSA bldk 'kjhj
100-120 NksVs [k.Mksa esa caVk gksrk gSA çR;sd [k.M ds
[kakp esa vUrj[k.Mh; iÍ ik, tkrs gSa] tks vkUrfjd 'kjhj
dks dks"Bksa esa foHkkftr djrs gSaA

4- ifjeq[k ,oa iqjkseq[k % dsapq, ds çFke [k.M dks ifjeq[k
dgrs gSaA ifjeq[k dk Åijh Hkkx ,d NksVs ekaly çoèkZ
ds :i esa fudyk jgrk gSA bls iqjkseq[k dgrs gSaA dsapq,
dk vfUre [k.M dks xqnk [k.M (Pygidium) dgrs gSaA

5- i;kZf.kdk % dsapq, dk 14 oka] 15oka rFkk 16oka [k.M ,d
xgjs Hkwjs jax dh NYysnkj jpuk cukrk gSA ftls DykbVsye
¼i;kZf.kdk½ dgrs gSaA blls 'ys"ek rFkk ,YC;qfeu dk
lzko.k gksrk gSA

(i) iwoZ DykbVsye Hkkx % ;g 1 ls 13 [k.M rd gksrk gSA

(ii) DykbVsye Hkkx % ;g 14osa ls 16 osa [k.M dk gksrk gSA

(iii)i’p % DykbVsye Hkkx&;g 17 os ls vafre [k.M rd
gksrk gSA

6- 'kwd (Setae) : ;s dsapq, ds çFke] DykbVsye rFkk vfUre
[k.Mksa dks NksMdj lHkh esa ik;h tkrh gSA ;s çkFkfed
pyukax gksrs gSaA  ;s S vkÑfr ds gksrs gSaA

7- cká fNæ % daspq, eas fuEu çdkj ds fNæ ik, tkrs gSaA

(i) eq[k % ;g çFke [k.M ifjeq[k ij vèkj lrg ij
vuqçLFk fNæ ds :i esa ik;k tkrk gSA

(ii) xqnk % ;g vafre [k.M ¼ikbthfM;e½ ij ik;k tkrk
gSA

(iii)i"̀“B fNæ % ;g çFke ls 11 os rFkk vfUre [k.M
eas vuqifLFkr gksrs gSaA 'ks"k lHkh [k.Mksa ds vUrjk[k.Mh;
[kkap eas eè; i"̀B js[kk ij fLFkr gksrs gSaA

(vi)oD̀dd jaèkz % ;g çFke nks [k.Mksa dks NksM+dj lEiw.kZ
'kjhj esa feyrs gSaA buds }kjk oD̀d ckgj dh vksj
[kqyrs gSaA

(v) 'kqØ xzkfgdk jaèkz % ;s pkj tksM+h gksrs gSaA ;s vèkj
ik’oZ lrg ij 5@6 ] 6@7 ] 7@8 rFkk 8@9 [k.Mksa
ds eè; ik, tkrs gSaA ;s nwljs dsapq, ls 'kqØk.kq xzg.k
dj 'kqØxzkfgdk esa laxzfgr j[krs gSaA

eq[k

iqjkseq[k

'kwd

uj tuu ja/kz
xqnk

DykbVsye

fp= 23-24 % QsjsfVek
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(vii) uj tuu fNæ % ;s 18 os [k.M ds vèkj ik’oZ lrg
ij ,d tksM+h fNæ gksrs gSaA buesa çkssLVsV æO; o
'kqØk.kq ckgj fudyrs gSaA

(viii) eknk tuu fNæ % ;g eè; vèkj Hkkx esa 14osa
[k.M ij fLFkr gksrs gSaA

8- tufud vadqj % 17oas o 19osa [k.M ds vèkj ry ds ik’oZ
esa mHkkjksa ds :i esa eSFkquh iSfiys ik, tkrs gSaA ;s eSFkqu
ds le; dsapqvksa dks fpidus esa lgk;rk çnku djrs gSaA

nsg fHkfÙk % dsaspq, dh nsg fHkfÙk iryh] dksey] yphyh
rFkk ue gksrh gSA blesa rhu Lrj ikj tkrs gSaA

(i) D;wfVdy % ;g fNæ ;qDr gksrh gSA ftuds }kjk vfèkpeZ
dh 'ys"ek xzfUFk;k¡ ckgj dh vksj [kqyrh gSA ;g ,d
lqj{kkRed vkoj.k gSA

(ii) vfèkpeZ % blesa pkj çdkj dh dksf’kdk,a ik;h tkrh gSA
'ys"ek] dksf’kdk,a] voyEcu dksf’kdk,a] laosnh dksf’kdk,a
,oa vkèkkjh; dksf’kdk,aA

(iii) is’kh Lrj % ;g rhu mi Lrjksa dk gksrk gSA

(a)  cká orqZy is’kh Lrj

(b)  eè; vuqnSè;Z is’kh Lrj

(c)  vkUrfjd orZqy is’kh@çxqgh; midyk Lrj

nsg fHkfÙk ds dk;Z
1- ;g 'kjhj dks lqj{kk çnku djrh gSA

2- ;g 'kjhj dks ue cukrh gSA blds Åij gkfudkjd
thok.kqvksa dk çHkko ugha iMrk gSA

3- ;g 'olu esa lgk;d gksrh gSA

4- ;g laosnuk,a xzg.k djrh gSA

5- ,YC;qfeu dksdwu eas mifLFkr Hkzw.k ds fy, HkksT; inkFkZ
dh rjg dk;Z djrk gSA

6- ;g xeu esa lgk;rk djrh gSA

nsg xqgk
dsapq, dh nsg ̂ufydk esa ufydk* ds leku gksrh gSA cká

ufydk nsg fHkfÙk rFkk vkUrfjd ufydk ikpu uky gksrh gSA
bu nksuksa ufydkvksa ds eè; ds LFkku dks çxqgk dgrs gSaA

nsg xqgk esa {kkjh;] nwfèk;k æo Hkjk gksrk gSA ftls çxqgh;
;k nsgxqfgfd; æo dgrs gSaA blesa vusd df.kdk,a ik;h tkrh
gSA tSls&vehch; df.kdk,a Hk{kdk.kq] oÙ̀kkdkj dksf’kdk,a ,oa
E;wdkslkbVlA

nsg xqfg; æo ds dk;Z
1- ;g xeu eaas lgk;rk çnku djrk gSA

2- ;g Ropk dks ue cukdj] 'olu esa lgk;d gksrk gSA

3- ;g mRltZu esa lgk;d gksrk gSA

4- ;g cSDVhfj;k o gkfudkjd inkFkaks± dks u"V dj 'kjhj dh
j{kk djrk gSA

5- ;g vkUrjkaxksa dh cká vk?kkrksa ls lqj{kk çnku djrk gSA

6- ifpr Hkkstu dk lEiw.kZ 'kjhj esa forj.k djrk gSA

xeu
dsapq, esa xeu nsgfHkfÙk eas mifLFkr isf’k;ksa ,oa 'kwdkas dh

lgk;rk ls gksrk gSA xeu gsrq daspq, dh eq[k xqfgdk o
nsgxqgh; æo Hkh lgk;d gksrs gSaA blds 'kjhj eas çpyu]
rkyc) ladqpu ,oa çlkj.k ls gksrk gSA

ikpu ra=
dsapq, dh vkgkj uky ,d lhèkh ufydk ds leku gksrh

gSA ;g eq[k}kj ls xqnk rd ik;h tkrh gSA dsapqvk dk eq[k 1
ls 3 [k.M rd ik;h tkus okyh eq[k xqgk esa [kqyrk gSA eq[k
xqgk] ,d ekaly xzluh ls tqM+k gksrk gSA tks 3 ls 4 [k.M rd
ik;h tkrh gSA ;g xzluh ykj lzkfor djrh gS] ftlesa 'ys"ek
vkSj çkssVhu vi?kVudkjh ,UtkbEl ik;s tkrs gSa ¼fp= 23-25½A

i kpu r a=

vka=oyu

vka=&va/koyu

vka=

vek'k;

miRopk
is"k.kh

xzluh

xzfldk

eq[k xqgk
eq[k

DykbVsye

fp= 23-25 % QsjsfVek dk ikpu ra=



[ 225 ]

xzluh ds ihNs] 5oas ls 7osa [k.M rd xzfldk QSyh jgrh
gSA xzfldk] is"k.kh ls tkdj feyrh gSA ;g 8oas [k.M esa gksrh
gS ,oa Hkkstu ihlus dk dk;Z djrh gSA is"k.kh] 9oas ls 14oas [k.M
rd ik, tkus vek’k; ls feyrh gSA

15osa [k.M ls vfUre [k.M rd vka= ikbZ tkrh gSA blesa
26oas [k.M esa ,d tksM+h lhdh ik;h tkrh gSA vka= rhu Hkkxksa
eas foHkkftr gksrh gSSSSSSA

(i) iwoZ vka=oyu {ks= % 15oas ls 26oas [k.M rd

(ii) vka=oyu {ks= % 27osa ls vfUre 25 [k.M NksM+dj

(iii) i’p&vka=oyu {ks= % vfUre 25 [k.Mksa esa

i’p vka=oyu Hkkx] xqnk ds }kjk ckgj [kqyrk gSA

'olu
dsapq, esa fof’k"V 'olukaxksa dk vHkko gksrk gSA ;g vkæZZ

nsg fHkfÙk }kjk 'olu djrk gSA vkWDlhtu dk ifjogu jDr
IykTek esa mifLFkr gheksXyksfcu }kjk gksrk gSA

ifjlapj.k rU=
dsapq, esa can ifjlapj.k rU= ik;k tkrk gSA blesa ân;]

:fèkj okfgdk,a ,oa dksf’kdk,a gksrh gaSA 4] 5] 6osa [k.M eas
:fèkj xzfUFk;k¡ ik;h tkrh gSa tks jDr dk fuekZ.k djrh gSaA
dsapq, esa 7] 9] 12 o 13osa [k.M esa ,d&,d tksM+h ân; ik,
tkrs gSaA vr% blesa pkj tksM+h ân; gksrs gSaA

mRlthZ ra=
dsapqvk ds mRlthZ inkFkks± esa 55 çfr’kr ;wfj;k gksrk gSA

vr% ;g ;wfj;ksVsfyd çk.kh gSA dsapq, eas mRlthZ vax usfÝfM;k
;k mRlfxZdk,a ;k oD̀dd gksrs gSaA ;s oD̀dd çFke rhu [k.Mksa
dks NskM+dj lHkh [k.Mksa esa ik, tkrs gSaA ;s fuEu rhu çdkj ds
gksrs gSaA

(i) iÍh; oD̀dd (ii) xzluh o`Ddd (iii) Roph; òDdd

;s oD̀dd 'kjhj eas ty dk larqyu cuk;s j[krs gSaA ty
jfgr mRlthZ inkFkZ vka= ls ey }kjk ckgj fudky fn;s tkrs
gSA

raf=dk ra=
daspq, esa nksgjh vèkj raf=dk jTtq ik;h tkrh gSA cgqr lh

raf=dk dksf’kdk,a bdëh gksdj xqfPNdk dk fuekZ.k djrh gSA
;s [kaMh; xqfPNdkvksa ds :i esa raf=dk jTTkq ij O;ofLFkr gksrs
gSaA vxz fljs ij ¼3 o 4 [k.M esa½ raf=dk oy; ik;k tkrk gSA
;g raf=dk oy;] çefLr"d xqfPNdk ds lkFk feydj efLr"d
dk fuekZ.k djrh gSA raf=dk ra= ds rhu Hkkx gksrs gSaA

(i) dsUæh; raf=dk ra= (ii) ifjèkh; raf=dk ra=

(iii) vuqdEih; raf=dk ra=

dsapq, esa rhu çdkj ds laosnh vax ;k xzkgh ik;s tkrs gSaA

(i) Li’kZ xzkgh (ii) Lokn xzkgh (iii) çdk’k xzkgh

çtuu ra=
dsapqvk mHk;fyaxh gksrk gSaA vFkkZr~ ,d gh çk.kh esa eknk

,oa uj tuukax] nksuksa ik;s tkrs gSaA

1- uj tuu ra= % blds 10oas o 11osa [k.M esa nks tksM+h
o"̀k.k gksrs gSaA 10oas o 11oas [k.Mksa esa gh ,d&,d o"̀k.k
dks"k ik;s tkrs gSaA bUgha [k.Mksa ls 'kq: gksdj 18oas [k.M
rd 'kqØokfgfu;k¡ gksrh gSA 18osa [k.M eas uj tuu fNæ
mifLFkr gksrs gSa ¼fp= 23-26½A

2- eknk tuu ra= % 12osa o 13osa [k.M ds vUrj[k.Mh; iV
ij ,d tksM+h v.Mk’k; fLFkr gksrs gS] buds uhps v.Mokfgfu;k¡
ikbZ tkrh gSa] tks tqM+dj ,d eknk tuu fNæ }kjk 14oas
[k.M eas [kqyrh gSA 6] 7] 8] o 9osa [k.M esa ,d&,d tksM+h
'kqØxzkfgdk,a ik;h tkrh gS ¼fp= 23-27½A

3- eSFkqu fØ;k % dsapqvk f}fyaxh çk.kh gksrk gS] ijUrq blesa
ges’kk ̂ ^ij&fu"ksspu** ik;k tkrk gSA eSFkqu fØ;k gSM vkWu
Vsy (Head on tail) voLFkk eas gksrh gSA ,d dsapq, ds uj
tuu fNæ }kjk] nwljs dsapq, ds 'kqØk.kq xzkfgdk fNæ esa
'kqØæO; ços’k dj tkrk gSA

'kqØ xzfgdk

ò"k.k

ò"k.k dks"k

v.Mk'k;

v.Mokfguh

izksLVsV xzafFk

fp= 23-26 % QsjsfVek dk tuu ra=
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4- dksdwwu dk fuekZ.k % dsapq, eas DykbVsYke }kjk dksdwu
dk fuekZ.k gksrk gSA fu"kspu ,oa ifjoèkZu dksdwu ds vanj
gksrk gSA ;g Hkzw.k dk iks"k.k Hkh djrk gSA

5- fu"ksspu % fu"ksspu dh fØ;k dksdwu esa gh gksrh gSA ,d
dksdwu esa dsoy ,d gh fu"ksfpu v.M ifjofèkZr gks ikrk
gSA vU; fu"ksfpr v.Ms u"V gks tkrs gSaA

6- ifjoèkZu % dsapq, eas Hkzw.kh; fodkl nks ls <kbZ eghus esa
iw.kZ gksrk gSA CykLVqyk ds fuekZ.k ds i’pkr~ xSLVªwYkk curk
gSA ifjoèkZu çR;{k gksrk gSA blesa ykokZ voLFkk ugha
ik;h tkrh gSA

vkfFkZd egRo
dsapqvk eNyh idM+us ds dke vkrk gSA bls fdlku dk

fe= dgk tkrk gSA dsapq, dk ey inkFkZ tSo&[kkn dh rjg
mi;ksx esa yk;k tkrk gSA dsapq, ds }kjk feÍh dks fNfær dj]
c<+rs ikSèkksa ds fy, ok;q dh miyCèkrk lqxe dj nh tkrh gSA
ftlls feÍh mitkÅ curh gSA ;g fofèk oehZ dEiksLV [kkn
fuekZ.k dgykrh gSA

isfjIysusVk ¼frypêk½
(Cockroach)

ifjp;
dkWdjksp 'kCn Lisfu’k Hkk"kk ds 'kCn dqdjspk (cucaracha)

ls mRiUu gqvk gSA ftldk vFkZ rsth ls xfr djus okyk gSA
;g Hkwjs rFkk dkys jax ds likV 'kjhj okyk çk.kh gSA budk
vkdkj 0.5–7.5 lseh gksrk gSA ;s vkWFkksZiksMk la?k ds oxZ
bUlsDVk esa lfEefyr gSA blds lafèk;qDr mikax vkSj rhu tksM+h

Vkaxs ik;h tkrh gSA blds 'kjhj ij dkbfVu ls cuk cká
dadky gksrk gSA

oxhZdj.k
la?k (phylum) & vkFkksZiksMk

oxZ (class) & bUlsDVk

mioxZ (sub class) & VsjhxksVk

x.k (order) & vkWFkksZIVsjk

oa'k (genus) & isfjIySusVk

tkfr (species) & vesfjdkuk

vkokl ,oa LoHkko
;g lokZgkjh ,oa jkf=pj çk.kh gSA ;g èkqzoh; {ks=ksa dks

NksM+dj leLr lalkj esa ik;k tkrk gSA ;g eqDrthoh gSA ;g
ue] vaèksjs okys LFkkuksa tSls Hk.Mkj xg̀] jlksbZ?kj] 'kkSpky;ksa
vkfn LFkkukas ij vfèkd ik;k tkrk gSA bldk HkksT; inkFkZ
jksVh] czsM] Qy] lMs+&xys inkFkZ] ydM+h bR;kfn gSA ;g Lotkfr
Hk{k.k Hkh djrk gSA ;g rst nkSM+us okyk çk.kh gSA [krjs dss
le; NksVh mM+ku Hkh Hkj ldrk gSA dkWdjksp ?kj esa jgdj
xaHkhj ihM+d ,ao vusd jksxksa dk okgd gksrk gSA

cká lajpuk
dkWdjksp dk 'kjhj i"̀B&vèkj ij piVk ,oa f}ik’oZ

lefer gksrk gSA bldk 'kjhj&flj] o{k rFkk mnj esa foHkkftr
gksrk gSA

(i) flj % ’kjhj ds vxz Hkkx esa f=dks.kh; flj gksrk gSA ;g
xzhok dh lgk;rk ls 90 fMxzh dks.k ij o{k ls yxk gqvk
gksrk gSA ;g N% [k.Mksa ls cuk ,oa vèkksguq (hypognathous)

fp= 23-27 % QsjsfVek ds tuukax

iqjkseq[k
DykbVsye

uj tuu fNnz

eknk tuu fNnz 'kqØ xzfgdk fNnz
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çdkj dk gksrk gSA flj ij oD̀dkdkj ,d tksM+h la;qDr
us= o ljy us= ik;s tkrs gSaA vka[kksa ds vkxs èkkxs leku
,d tksM+h Jàfxdk,¡ ik;h tkrh gSA flj ds vkxs miakx
ik;s tkrs gSaA tks dkVus o pckus okys eq[kkax cukrs gSaA

(ii) o{k % dkWdjksp esa o{k rhu [kaMksa ls feydj cuk gqvk
gksrk gSA ¼1½ vxzo{k ¼2½ eè;o{k ¼3½ i’p o{k

çR;sd o{kh; [kaM esa ,d tksM+h Vkax ikbZ tkrh gSA ia[kksa
dk igyk tksM+k eè;o{k ij rFkk nwljk tksM+k i’po{k ij
ik;k tkrk gSA nks tksM+h 'okl jaèkz Hkh o{k esa ik;s tkrs gSaA

(iii) mnj Hkzw.kh; voLFkk es dkWdjksp ds mnj esa 11 [k.M rFkk
o;Ld voLFkk esa 10 [k.M ik;s tkrs gSaA çFke 8 mnj
[k.Mksa ij 8 'okl jaèkz Hkh gksrs gSaA uj o eknk nksuksa esa
nlosa [k.M ij ,d tksM+h xqnh; ywe gksrs gSaA ;g èofu
rajxksa ds çfr laosnh gksrs gSa ¼fp= 23-28½A

ikpu rU=
dkWdjksp dk ikpu ra= rhu Hkkxksa esa ckaVk tk ldrk gSA

¼1½ vxzka= ¼2½ eè;ka= ¼3½ i’pka=

1- vxzka= % eq[k ,d NksVh xzluh esa [kqyrk gS tks ,d uyh
xzfldk ls tqM+ tkrh gSA xzfldk ,d FkSysuqek Hkkx
vUuiqV ls [kqyrh gSA vUuiqV esa Hkkstu laxzfgr jgrk gSA
blds ihNs ,d NksVh fdUrq eksVh jpuk is"k.kh ikbZ tkrh
gSA blesa 6 D;wfVD;wyj nkar ik, tkrs gSaA tks Hkkstu dks
ihlus ds dke vkrs gSa ¼fp= 23-29½A

2- eè;ka= % vxzka= o eè;ka= ds lafèkLFky ij vaxqyh ds
leku 6 ls 8 vaèk ufydk,a ik;h tkrh gSA bUgs ;Ñfr;
vaèkuky dgrs gSaA ;s ikpd jl cukrh gSA eè;;ka= o
i’pka= ds lafèk LFky ij yxHkx 100&150 iryh] ihyh
eSyihxh ufydk,a ik;h tkrh gSA

ì"B lrg v/kj lrg

mnj

la;qDr us=
Jàfxdk

flj

vxz Vkax

e/; Vkax

cká  l aj puk

ia[k

i'p Vkaxxqnk ywe

'olu ja/kz

i'p o{k

e/; o{k

vxz o{k
Jàfxdk

la;qDr vk¡[k

vxz ia[k

i'p ia[k

mnj

fp= 23-28 % frypV~Vk dh cká lajpuk

ògnka=

{kqnzzkar

eSyihxh uyhdk,¡

e/;ka=

;dr̀h; va/kuky

iks"k.kh

vUuiqV

xzfldk

ykj dqaM

ykj xzafFk xzluh

fp= 23-29 % frypV~Vk ikpu ra=
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3- i’pka= % ;g {kqæka=] dksyksu ¼og̀nka=½ ,oa ew=k’k; esa
foHkDr gksrk gSA eyk’k;] xqnk ds }kjk ckgj [kqyrk gSA

'olu ra=
dkWdjksp esa 'olu vax 'okljUèkz (Spiracles) ,oa 'okl

uyh (Trachea) gksrs gSaA dkWdjksp esa nl tksM+h 'okl jUèkz ik;s
tkrs gSaA ;s 'kjhj dh ik’oZ lrg ij fLFkr gksrs gSaA gok 'olu
fNæksa }kjk vanj ços’k djrh gSA 'okluky] 'oklufydkvksa esa
foHkkftr gksrh gSA ;g gok dks 'kjhj ds lHkh Hkkxksa rd
igq¡pkrh gSA folj.k }kjk xSlksa dk vknku&çnku 'okl&ufydkvksa
ij gksrk gSA

mRltZu rU=
dkWdjksp esa mRltZu fuEu vaxksa }kjk gksrk gSA ;s vax gS

eSyihxh ufydk,a] olk dk; dksf’kdk,a] ;wfjdksl xzfUFk;ka]
D;wfVfdy ,oa oD̀dk.kqA

eSyih?kh ufydk,a eq[; mRlthZ vax gSA ;s eè;kU= vkSj
i’pkU= ds eè; esa ik;h tkrh gSA ;s 6&8 lewg esa 50&150 dh
la[;k esa] iryh] yEch] ihyh rFkk eghu ufydk,a gksrh gSA ;s
ukbVªkstuh vif’k"V inkFkks± dk vo’kks"k.k dj mUgsa ;wfjd vEy
esa ifjofRkZr dj nsrh gSA ;wfjd vEy i’pka= }kjk mRlftZr dj
fn;k tkrk gSA vr% dkWdjksp ;wfjdksVsfyd çk.kh gSA

raf=dk ra=
dkWdjksp esa raf=dk ra= xqfPNdkvksa dk cuk gksrk gSA ;s

xqfPNdk,a Js.khc) gksrh gSA rhu xqfPNdk,a o{k esa ,oa N% mnj
esa fLFkr gksrh gSA dkWdjksp esa laosnh vax&Ükàfxdk] ljy us=]
la;qDr us=] ysfCk;y Li’kZd] eSfDlyjh Li’kZd] xqnk jkse bR;kfn
gksrs gSaA dkWdjksp dks ,d gh oLrq dh vusd çfrNk;ka, fn[krh
gSA bl çdkj dh nf̀"V dks ekstsd (Mosaic) nf̀"V dgrs gSaA

iztuu ra=
dkWdjksp ,dfyaxh çk.kh gSA bleas ySafxd tuu ik;k

tkrk gSA

uj tuu ra=
uj dkWdjksp esa ,d tksM+h o"̀k.k] mnj xqnk esa fLFkr gksrs

gSA nksuksa vkSj ds o"̀k.k] 'kqqØ okfgfu;ksa ls tqM+s gksrs gSaA ;s 'kqØ
okfgfu;ka 8oas [k.M ds eè; esa feydj L[kyu ufydk cukrh
gSA tks uj tuu fNæ }kjk [kqyrh gSA uj lgk;d tuu vaxksa
esa N=d&xzfUFk] QSfyd&xzafFk rFkk cká&tuukax gksrs gSaA
ftUgs xksuSiksQkbfll dgrs gSaA ;s rhu QSyksfe;lZ ds :i esa
gksrs gSaA budk lzko 'kqØk.kqvksa dks fpidkdj 'kqØk.kqèkj cukrk
gSaA

eknk tuu ra=
eknk dkWdjksp esa ,d tksM+k v.Mk’k; gkssrs gSaA çR;sd

v.Mk’k; 8 yEch ufydkvksa dk cuk gksrk gSA v.Mk’k; ls
v.Mokfguh fudyrh gSaA nksuksa v.Mokfgfu;k¡ ;ksfu cukrh gSA
;g tuu dks"B esa [kqyrh gSA eknk esa 'kqØèkku o laxzkgd
xzfUFk;ka] lgk;d vaxksa ds :i esa gksrh gSA cká tuukax rhu
tksM+h çoèkZ ds :i esa gksrs gSaA

eSFkqu rFkk fu"kspu
;g iqPN&iqPN voLFkk gksrh gSSA eSFkqu fØ;k jkf= ds

le; gksrh gSA bldk çtuu dky ekpZ ls flrEcj gksrk gSA
uj QSyksfe;lZ ds }kjk 'kqØk.kqèkj dks] eknk eas tuu d{k eas
ços’k djkrk gS blls 'kqØk.kq 'kqØxzkgh esa ços’k dj tkrs gSaA
ifjiDo v.Mk.kq nksuksa vksj ds v.Mk’k;ksa ls (8–8) tufud
ifjdks"B eas vk tkrs gSaA rc 'kqØk.kq budk fu"ksPku djrss gSaA

Hkzw.kh; ifjoèkZu ,oa dk;kUrj.k
16 fu"kssfpr v.Mksa ls Hkjs v.Mdop dks eknk vius

ifjdks"B esa vkèkk ckgj fudyk gqvk 7&8 fnu rd fy, ?kwerh
gSA fQj bUgsa lqjf{kr LFkku ij NksM+ nsrh gSA yxHkx 70 fnu
v.Mdop eas v.Ms fuEQ cu tkrs gSaA v.Mdop ds QVus ij
;s 16 fuEQ ckgj fudy vkrs gSaA bles ykokZ voLFkk ugha
ik;h tkrh gS fuEQ dksey rFkk ia[k foghu gksrh gSA buesa
tuukax Hkh vuqifLFkr gksrs gSa ¼fp= 23-30½A

fp= 23-30 % frypV~Vk esa Hkwzw.kh; ifjorZu
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dk;kUrj.k esa 7&10 ckj fueksZpu gksrk gSA bl fØ;k
dks Rod&iru Hkh dgk tkrk gSA fuEQ ls O;Ld cuus esa 6 ekg
ls 2 lky rd yxrs gSaA dkWdjksp esa viw.kZ dk;kUrj.k ik;k
tkrk gSA

vkfFkZd egRo
;g ,d ihM+d gSA ;g [kkus&ihus dh oLrq,a] ydM+h]

dkxt bR;kfn [kk tkrk gSA ;g dbZ jksxksa dk okgd gksrk gSA
bldk mi;ksx foPNsnu dj 'kksèk dk;ks± esa fd;k tkrk gSA

egRoiw.kZ fcUnq
1- dSjksfyl fyfu;l }kjk f}uke i)fr nh xbZA

2- oxhZdj.k ds vkèkkj&laxBu ds Lrj] lefefr] nsgxqgk]
[kaMhHkou] dksf’kdk laxBu] i"̀B jTtq vkfnA

3- ikWjhQSjk ¼Liat½& dksf’kdh; Lrj dk laxBu ,oa uky ra=
ik;k tkrk gSA

4- lhysUVªsVk&na’k dksf’kdk,a ,oa lhysUVsjkWu uked xqgk ik;h
tkrh gSA

5- VhuksQksjk&vkB Ükà[kykvksa esa O;ofLFkr flfy;k okys ,ao
LQqjnhfIr’khy çk.kh ik, tkrs gSaA

6- IysVhgsfYeUFkht&piVs 'kjhj okys ,ao mRltZu ds fy,
Tokyk dksf’kdk,¡ ;qDr tho ik, tkrs gSaA

7- ,LdsgSfYeUFkht&dwV çxqgh] xksy Ñfe çk.kh gksrs gSaA

8- ,susfyMk& okLrfod nsgxqgk o okLrfod [k.MhHkou ;qDrA

9- vkFkksZiksMk lcls cM+k la?k lafèk;qDr ikn mifLFkr gksrs
gSaA

10- eksyLdk&nwljk lcls cM+k la?k] dksey 'kjhj CaCO­
3 
ds

dop ls <dk gksrk gSA

11- bdkbuksMesZVk&iw.kZr% leqæh] Ropk dkaVsnkj] ty laogu
rU= ik;k tkrk gSA

12- gsehdkWMsZVk&csyukdkj 'kjhj] eq[k&vUèkuky mifLFkr] ftls
igys uksVksdkWMZ ekuk tkrk Fkk ijUrq vc ugha] vr% ukWu
dkWMsZVA

13- dksMZsVk&uksVksdkWMZ] raf=dk jTtq ,oa Dykse fNæ mifLFkr
14- vØsfu;sVk&diky vuqifLFkr
15- ;wjksdkWMsZVk V~;wfudsVk& çfrxkeh dk;kUr.k ik;k tkrk gSA
16- flQsyksdkWMsZVk&i"̀BjTtq flj ls iw¡N rdA
17- Øsfu;sVk&efLr"d [kksy mifLFkr ,d mila?k&oVhZczsVkA
18- oVhZczsVk&uksVksdkWMZ] d’ks:d n.M (Vertabral Column)

esa :ikUrfjr

19- ,XuSFkk&okLrfod tcM++s vuqifLFkr

20- XuSFkksLVskesVk&okLrfod tcM++s o tksM+hnkj miakx ik,
tkrs gSaA

21- ihlht&xeu gsrq fQUl] f’kjkdksVjh; ân; ¼ohul gkVZ½
mifLFkr

22- ,EQhfc;k&ty LFky pj çk.kh gksrs gSaA

23- jSfIVfy;k ljhlì & jasxdj pyus okys çk.khA Ropk
lw[kh] fdjSfVu ;qDr

24- i{kh&vxzikn :ikUrfjr ia[k eas] gfì;k¡ [kks[kyh ik;h
tkrh gSaA

25- Lruèkkjh&LruxzfUFk;k¡ mifLFkr] Ropk ij cky] d.kZ fiUuk
ik;k tkrk gSA

26- jk"Vªh; tUrq&isUFksjk Vkbfxzl ¼ck?k½] jk"Vªh; i{kh isoks
fØLVsVl ¼eksj½

27- jktLFkku dk jkT; tUrq&xtsyk xtsyk ¼fpadkjk½

28- jktLFkku dk jkT; i{kh&dksjhvksfVl ukbxzhlsi ¼xksMkou½

29- txr çkssfVLVk] la?k çkssVkstksvk dh çeq[k tkfr vehck
çkssfV;l (Amoeba proteus) gSA

30- ;g ,d lqdsUædh;] vdksf’kdh; tho gSA

31- bldk cká vkoj.k thoæO;dyk gSA

32- bldk thoæO; ,DVksIykTe rFkk ,.MksIykTe esa foHksfnr
gSA

33- ,.MksIYkkTe tSy rFkk lksy voLFkk esa cnyrk jgrk gSA

34- bldh dksf’kdk esa dsUæd] [kk| fjfDrdk,a] ty fjfDrdk,aa
ladqpu’khy fjfDrdk,a] ekbVksdkWfUMª;k] xkWYthdk; bR;kfn
dksf’kdkax ik, tkrs gSaA

35- vehck es dwVikn dh lgk;rk ls xeu gksrk gSA

36- vehck esa ikpu] 'olu] mRltZu vkfn lHkh tSfod
fØ;k,a ik;h tkrh gSA

37- ;g çdk’k] rki] fo|qr] Li’kZ vkfn ds çfr mÙkstu’khyrk
çnf’kZr djrk gSA

38- vehck esa tuu dh vusd fofèk;k¡ gks ldrh gS
tSls&f}foHkktu] cgqfoHkktu] fctk.kqtuu] la;qXeu vkfnA

39- vehck eas vejRo ik;k tkrk gSA

40- ,sLdSfjl dk 'kjhj csyukdkj gksus ds dkj.k bUgas xksy
Ñfe Hkh dgk tkrk gSA

41- ;g vUr%ijthoh ds :i eas ik;k tkrk gSA vr% blesa
ijthfork gsrq vusd vuqdwyu ik, tkrs gSaA

42- ;g ,dfyaxh gksrs gSa] uj o eknk esa Li"V :i ls vUrj
fd;k tk ldrk gSA
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Ø - la?k laxBu dk lefefr xqgk [k aMhHkou ifjlapj.k ikpu 'olu ra= fof'k"V y{k.k
la - Lrj ra= ra=

1- iksfjQsjk dksf'kdk fofHkUu vuqifLFkr vuqifLFkr vuqifLFkr vuqifLFkr vuqifLFkr 'kjhj esa vusd
çdkj dh fNæ rFkk

uky ra=

2- flysUVªsVk Ård vjh; vuqifLFkr vuqifLFkr vuqifLFkr viw.kZ vuqifLFkr na'k dksf'kdk
;k ,oa lhysUVªkWu

fuMsfj;k

3- VhuksQksjk Ård vjh; vuqifLFkr vuqifLFkr vuqifLFkr viw.kZ vuqifLFkr dady pyu
ds fy, iêhdk,a

,oa
LQqjnhfIr'khy

4- IysVhgs vax rFkk f}ik'oZ vuqifLFkr vuqifLFkr vuqifLFkr viw.kZ vuqifLFkr piVk 'kjhj
fYeaFkht vaxra= o pw"kd

5- ,sLdsgs vaxra= f}ik'oZ dwV vuqifLFkr vuqifLFkr iw.kZ vuqifLFkr yEcs o
fYeaFkht çxqgh Ñfe:ih

6- ,susfyMk vaxra= f}ik'oZ çxqgh mifLFkr mifLFkr iw.kZ vuqifLFkr 'kjhj oy;ksa
dh rjg
[kafMr

7- vkFkzksiksMk vaxra= f}ik'oZ çxqgh mifLFkr mifLFkr iw.kZ mifLFkr laf/kikn o
cká dadky
dkbfVuh

8- eksyLdk vaxra= f}ik'oZ çxqgh mifLFkr mifLFkr iw.kZ mifLFkr çk;% cká
dadky
dop

mifLFkr

9- ,dkbuks vaxra= vjh; çxqgh mifLFkr mifLFkr iw.kZ mifLFkr vjh; lefer
MesZVk ,oa ty&

laogu ra=

10- gsehdkWMsZVk vaxra= f}ik'oZ çxqgh mifLFkr mifLFkr iw.kZ mifLFkr 'kjhj 'kaqM
dkWyj o
/kM+ esa

foHkkftr

11- dkWMsZVk vaxra= f}ik'oZ çxqgh mifLFkr mifLFkr iw.kZ mifLFkr i"̀B jTtq]
¼jTtqdh½ [kks[kyh

i`"B
raf=dk&
jTtq]

Dykse fNæ
mifLFkr
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43- ,sLdSfjl eas ,d o"̀k.k ,oa ihfu;y 'kwd ik, tkrs gSaA

44- eknk ,sLdSfjl eas ,d tksM+k v.Mk’k; ik;k tkrk gSA

45- fu"kspu ds QyLo:i ;qXeut dk fuekZ.k gksrk gSA

46- ;qXeut ds pkjksa vksj j{kkRed [kksy cu tkrk gS rc ;g
eSfeysVsM v.M dgykrk gSA

47- xzSLVªqyk] ,d uUgsa f’k’kq çFke voLFkk dk r:.k vFkok
jgSfCMfVQkWeZ ykjok eas ifjofrZr gks tkrk gSA

48- ,sLdSfjl nwf"kr Hkkstu ds lkFk euq"; ds 'kjhj esa ços’k
dj tkrs gSaA

49- prqFkZ fueksZpu ds ifj.kkeLo:i ;g iw.kZ o;Ld esa cny
tkrk gSaA

50- ,sLdSfjl }kjk euq"; eas mRiUu jksx ,sLdSfj,fll dgykrk
gSA

51- bl jksx ls ihfM+r jksxh dks&MhdSfjl] ,.Vhikj] gSYefyM]
,Ydksikj vkfn vkS"kfèk nh tkrh gSA

52- QsjsfVek iksLV;qek ¼dsapqvk½ ,susfyMk la?k dk çk.kh gSA

53- ;g iksjQkbfju o.kZd ds dkj.k gYds Hkwjs jax dk gksrk
gSA

54- blds 14oas 15osa ,oa 16oas [k.M eas DykbVsye ik;k tkrk
gSA

55- blesa (S) vkÑfr ds 'kwd ik, tkrs gSaA

56- xeu gsrq 'kwd] isf’k;k¡] eq[k xqfgdk ,oa nsgxqgh; æo
lgk;rk djrs gSaA

57- dsapq, esa 26osa [k.M esa lhdh ik;h tkrh gSA

58- vkgkjuky esa eq[k] eq[k xqgk] xzfldk] is"k.kh] vek’k;]
vka= vkSj xqnk gksrh gSA

59- O2 dk ifjogu jDr IykTek esa mifLFkr gheksXyksfcu
djrk gSA

60- blesa pkj tksM++h ân; ¼7] 9] 12 o 13 [k.M esa½ gksrs gSaA

61- ;g ;qfj;ksVsfyd tho gSA

62- ;g f}fyaxh çk.kh gSA ijUrq blesa ij fu"ksPku ik;k tkrk
gSA

63- ;g fdlku dk fe= dgykrk gSA

64- dkWdjskp la?k vkFkksZiksMk ,oa oxZ balsDVk dk lnL; gSA

65- ;g lokZgkjh ,oa jkf=pj çk.kh gSA

66- flj vèkksguq çdkj dk gksrk gS ,oa eq[kkax dkVus o pckus
okys gksrs gSaA

67- o{k rhu [k.Mkas & vxz] eè; o i’p foHkkftr gksrk gSA

68- ikpu ra= rhu Hkkxksa esa vxzak=] eè;ka= o i’pka= esa
foHksfnr gksrk gSA

69- vxzka= o eè;ka= ds lafèkLFky ij 6 ls 8 ;Ñrh; vaèkuky
ik;h tkrh gSA

70- eè;ka= o i’pka= ds eè; 100&150 eSyihxh ufydk,¡
ik;h tkrh gSA

71- 'olu] 'okljUèkzksa o 'okl ufy;ksa dh lgk;rk ls gksrk
gSA

72- dkWdjksp ;wfj;ksVsfyd çk.kh gSA

73- dkWdjksp essa ekstsd nf̀"V ik;h tkrh gSA

74- dWkdjksp esa v.Mdop ls 16 fuEQ ckgj fudyrs gSaA

75- viw.kZ dk;kUrj.k ik;k tkrk gSA 7 ls 10 ckj fueksZpu
gksrk gSA

vH;klkFkZ ç'u
1- fuEu esa ls fdl laÄ dk 'kkjhfjd laxBu dksf’kdh; Lrj

dk gksrk gS &

¼v½ VhuksQksjk ¼c½ iksjhQsjk

¼l½ eksyLdk ¼n½ vkFkksZiksMk

2- fdl laÄ esa na’k dksf’kdk ikbZ tkrh gS &

¼v½ fuMsfj;k ¼c½ iksjhQsjk

¼l½ dkWMsZVk ¼n½ ,usfyMk

3- IysVhgSfYeuFkht dk vU; uke gS &

¼v½ yEcs Ñfe ¼c½ eksVs Ñfe

¼l½ piVs Ñfe ¼n½ xksy Ñfe

4- Lkcls cMk tUrq laÄ gS &

¼v½ ,dkbuksMesZVk ¼c½ gsehdkWMsZVk

¼l½ ikWjhQsjk ¼n½ vkFkksZiksMk

5- fdl oxZ esa ân; viw.kZ pkj dks"Bh; gksrk gS &

¼v½ ,dkbuksMesZVk ¼c½ gsehdkWMsZVk

¼l½ ikWjhQsjk ¼n½ vkFkksZiksMk

6- vehck uke dh mRifÙk fdl Hkk"kk ls gqbZ gS &

¼v½ fgUnh ¼c½ vaxzsth

¼l½ xzhd ¼n½ ysfVu

7- vehck dSlk çk.kh gS &

¼v½ ekalkgkjh ¼c½ 'kkdkgkjh

¼l½ èrksithoh ¼n½ lokZgkjh

8- vehck dk ijheki gS &

¼v½ 2µ ls 5µµ ¼c½ 20µ ls 50µ
¼l½ 200µ ls 500µ ¼n½ 2000µ ls 5000µ
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9- vehck fdl laÄ dk çk.kh gS &

¼v½ çkssVkstksvk ¼c½ ikWjhQsjk

¼l½ lhysUVsªVk ¼n½ VhuksQksjk

10- ,sLdSfjl dks dgk tkrk gS &

¼v½ piVs Ñfe ¼c½ xksy Ñfe

¼l½ lw{e Ñfe ¼n½ dksbZ ugha

11- ,sLdSfjl }kjk mRiUu jksx dgykrk gS &

¼v½ eysfj;k ¼c½ Lokbu ¶yw

¼l½ gStk ¼n½ ,sLdSfj,fll

12- ,sLdSfjl fdl oxZ dk tho gS &

¼v½ QSfLefM;k ¼c½ fuesVksaMk

¼l½ lkdksZfMuk ¼n½ yksckslk

13- ,sLdSfjl ds laosnakx dgk¡ ik, tkrs gS &

¼v½ vk¡[kksa ij ¼c½ gksBkas ij

¼l½ xzluh ij ¼n½ dgha ugha

14- ,sLdSfjl ds 'kjhj ij fdruh /kkfj;k¡ ik;h tkrh gS &

¼v½ ,d ¼c½ nks

¼l½ rhu ¼n½ pkj

15- dsapq, esa fu"kspu gksrk gS &

¼v½ dksdwu esa ¼c½ 'kqØ xzfgdk esa

¼l½ o"̀k.k esa ¼n½ v.Mk’k; esa

16- dsapq, esa DykbVsye dkSu ls [k.Mksa esa ik;k tkrk gS &

¼v½ 10 ls 13osa ¼c½ 14 ls 16osa

¼l½ 12 ls 15osa ¼n½ 15 ls 18osa

17- dsapq, esa fdl vkd̀fr ds 'kwd Ikk, tkrs gS &

¼v½ Y ¼c½ Z
¼l½ S ¼n½ M

18- dsapq, esa fdrus tksM+h ân; ik, tkrs gS &

¼v½ pkj ¼c½ nks

¼l½ ,d ¼n½ ugha ik, tkrs

19- dkWdjksp gS &

¼v½ veksuksVsfyd ¼c½ ;wfj;ksVsfyd

¼l½ ;wfjdksVsfyd ¼n½ dksbZ ugha

20- dkWdjksp ds v.Mdop esa fdrus fuEQ ik, tkrs gSa &

¼v½ 8 ¼c½ 4

¼l½ 16 ¼n½ 2

21- Hkkstu laxzfgr djrh gS &

¼v½ xzluh ¼c½ vUuiqV

¼l½ is"k.kh ¼n½ dksbZ ugha

22- dkWdjksp esa fueksZpu gksrk gS&

¼v½ 2 ls 5 ckj ¼c½ 4 ls 8 ckj

¼l½ 5 ls 10 ckj ¼n½ 7 ls 10 ckj

vfry?kqÙkjkRed ç'u
1- o{k xqgk vkSj mnj xqgk ds e/; ikbZ tkus okyh eksVh is’kh

D;k dgykrh gS\

2- if{k;ksa dh iw¡N ij ik;h tkus okyh rsy xzfUFk D;k
dgykrh gS\

3- Ropk ds jax cnyus dh {kerk D;k dgykrh gSS\

4- laÄ ;wjksdkWMsZVk dks V~;wfudsVk D;ksa dgk tkrk gS\

5- laÄ gsehdkWMsZVk dks iwoZ esa dkWMsZVk esa D;ksa j[kk x;k\

6- vehck ds Ik’p fljs dks D;k dgrs gS\

7- vehck dk thoæO; fdu nks Hkkxks esa caVk gS\

8- vehck esa 'olu fdl fof/k ls gksrk gS\

9- vehck }kjk mRlftZr inkFkksZ ds uke fyf[k,A

10- vehck çfrdwy ikfjfLFkfr;ksa esa viuk cpko dSls djrk
gS\

11- ,sLdSfjl ds çFke voLFkk ykjok dk uke crkb,A

12- eSfeysVsM v.M fdls dgrs gSa\

13- lkekU; cksypky esa ,sLdSfjl dks D;k dgrs gSa\

14- fu"kspu fdls dgrs gaS\

15- dsapq, dks ,usfyMk laÄ esa D;ksa j[kk x;k gS\

16- oeZ dkfLVax fdls dgrs gSa\

17- dsapq, dh nsg fHkfÙk esa ik, tkus okys o.kZd dk uke
crkb,A

18- dsapq, dh nsg ^ufydk esa ufydk* D;ksa dgk tkrk gS\

19- dsapq, esa ik, tkus okys oD̀ddkas ds uke crkb,A

20- dkWdjksp dk oSKkfud uke fyf[k,A

21- eSyihxh ufydk,¡ dgk¡ ik;h tkrh gS\

22- ikpu ra= dks fdu rhu Hkkxkas esa foHksfnr fd;k x;k gS\

23- dkWdjksp esa dSlh nf̀"V ik;h tkrh gS\

24- dkWdjksp esa v.Mdop ls D;k ckgj vkrs gSa\

y?kqÙkjkRed ç'u
1- f}uke i)fr fdls dgrs gS\ bl i)fr ds fu;e fyf[k,A
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2- Ogsy dh vkÑfr eNyh ds leku gksrs gq, Hkh bls Lruèkkjh
oxZ esa D;ksa j[kk x;k\ dkj.k crkb,A

3- vjTtqdh ,oa jTtqdh ds fof'k"V y{k.kksa dh rqyuk dhft,A

4- Lru/kkfj;ksa ds eq[; y{k.kksa ,oa oxhZdj.k dk mYys[k
dhft,A

5- vkFkksZiksMk ds eq[; y{k.k ,oa mnkgj.k fyf[k,A

6- dwVikn dks ;g uke D;ksa fn;k x;k\

7- vehck esa xeu fdl çdkj gksrk gS\

8- vehck esa Mk;LVksy ,ao flLVksy 'kCnkas dk D;k vFkZ gS\

9- vehck vej D;ksa gS\

10- vehck dh mÙkstu’khyrk le>kb,A

11- ,sLdSfjl dk oxhZdj.k fyf[k,A

12- ,sLdSfjl esa ijthfork ds vuqdwyu crkb,A

13- ,sLdSfjl ds vkokl ds ckjs esa vki D;k tkurs gS\

14- ,sLdSfjl ds uj tuu ra= dk fp= cukb,A

15- ,sLdSfjl esa Hkzw.kh; ifjo)Zu fdl çdkj dk gksrk gS\

16- dsapq, dh nsg fHkfÙk ds dk;Z crkb,A

17- dsapq, dks fdlku dk fe= D;ksa dgk tkrk gS\

18- dsapq, dk oxhZdj.k fyf[k,A

19- dsapq, esa nsg xqfg; æo ds dk;Z fyf[k,A

20- dsapq, esa ik, tkus okys fofHkUu cká fNæksa ds ckjs esa
crkb,A

21- va/k uky dk dk;Z crkb,\

22- dkWdjksp dk oxhZdj.k fyf[k,A

23- dkWdjksp dks laÄ balsDVk esa D;ksa j[kk x;k gS\

24- dkWdjksp esa eSFkqu fØ;k fdl çdkj gksrh gS\

fuca/kkRed ç'u
1- oxhZdj.k ds fofHkUu vk/kkjksa dks foLRkkj ls le>kb,

2- laÄ dkWMsZVk dk oxhZdj.k ,ao y{k.k fyf[k,A

3- tho txr ds oxhZdj.k dks pkVZ }kjk çnf’kZr dhft,A

4- vehck dh vkarfjd lajpuk dk lfp= o.kZu dhft,A

5- vehck dk oxhZdj.k] vkokl ,ao cká vkÑfr crkb,A

6- ,sLdSfjl esa uj o eknk esa vUrj dks fp= lfgr le>kb,A

7- ,sLdSfjl dk thou&pØ js[kkfp= }kjk lfoLrkj
le>kb,A

8- ,sLdSfjl }kjk mRiUu jksx] cpko ,ao mipkj ds ckjs esa
fyf[k,A

9- dsapq, dh cká lajpuk dk lfp= o.kZu dhft,A

10- dsapq, esa ikpu ra= dk lfoLrkj fp= lfgr o.kZu dhft,A

11- dsapq, dk çtuu ra= dk fp= cukdj mlesa eSFkqu fØ;k
,oa ifjo/kZu le>kb,A

12- dkWdjksp ds ikpu rU= dk lfoLrkj o.kZu djds fp=
cukb,A

13- dkWdjksp ds uj ,oa eknk tuu ra= dk o.kZu dhft,A

14- dkWdjksp dk thou pØ n’kkZrs gq, Hkwz.kh; ifjo/kZu ,ao
dk;kUrj.k le>kb,A

mÙkjekyk % 1 ¼c½ 2 ¼v½ 3 ¼l½ 4 ¼n½ ¼5½ v
¼6½ v ¼7½ n ¼8½ l ¼9½ v ¼10½ c

¼11½ n ¼12½ v ¼13½ n ¼14½ v ¼15½ c
¼16½ l ¼17½ v ¼18½ c ¼19½ l

¼20½ c ¼21½ n ¼22½ c
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v/;k; & 24

 ikpu ra=
(Digestive System)

ifjp;
leLr çkf.k;ksa eas fodkl] o`f)] {kfriwfrZ fofHkUu mikip;h

fØ;kvksa ,oa ÅtkZ ds fy, Hkkstu dh vko’;drk gksrh gSA
gekjs Hkkstu ds eq[; vo;o dkcksZgkbMsªV çksVhu] olk foVkfeu
,oa [kfut yo.k gS] ;s lHkh iks"kd inkFkZ dgykrs gSaA ty
mikip;h çfØ;kvksa eas egRoiw.kZ Hkwfedk fuHkkrk gSA

;kaf=d ,oa jklk;fud fofèk;ksa }kjk tfVy iks"kd inkFkksZa
dks vo’kks"k.k ;ksX;] ljy :i eas ifjofrZr djus dh fØ;k dks
ikpu dgrs gSaA ikpu dh ;g fØ;k ikpu ra= eas lEiUu gksrh gSA

iks"k.k fofèk ds vkèkkj ij thoks a dk oxhZdj.k
1- Loiks"kh % ;s çdk’k la’ys"k.k }kjk viuk Hkkstu Lo;a

cukrs gSaA tSls& ikni

2- fo"keiks"kh % ;s fofHkUu jhfr;ks a }kjk Hkkstu çkIr djrs gSa &

(i) 'kkdkgkjh % ;s ikSèkksa ls Hkkstu çkIr djrs gSaA
tSls& cdjh] xk;

(ii) ekalkgkjh % ;s vU; çkf.k;ksa dk ek¡l [kkrs gSaA
tSls& ’ksj] phrk

(iii) lokZgkjh % ;s 'kkd rFkk ek¡l nksuksa [kkrs gSaA tSls&
ekuo] Hkkyw

(iv) dhVkgkjh % ;s dhV [kkrs gSaA tSls&fNidyh] esa<d

(v) :fèkj iks"kh % ;s :fèkj pwlrs gSaA tSls&tw¡] ePNj

(vi) dsfucYl % ;s viuh gh tkfr dk Hk{k.k djrs gSaA
tSls& liZ] dkWdjksp

3- er̀iks"kh % ;s lM+s&xys dkcZfud inkFkksZa ls viuk Hkkstu
çkIr djrs gSaA tSls& fxn~n

4- eyHkksth % ;s ey ls iks"k.k çkIr djrs gSaA tSls [kjxks’k

bdkbZ & XVI

5 - ijthoh % ;s nwljs thoksa ij Hkkstu ds fy, fuHkZj jgrs
gSaA ;s vkUrfjd o cká nks çdkj ds gksrs gSaA tSls&tksad]
,LdSfjl

larqfyr vkgkj
og vkgkj ftleas 'kjhj dks LoLFk cuk, j[kus gsrq lHkh

vko’;d iks"kd inkFkZ ¼dkcksZgkbMªsV] çkssVhu] olk] foVkfeUl]
[kfut] yo.k½ leqfpr ek=k eas miyCèk gksrs gSa] og larqfyr
vkgkj dgykrk gSA

ikpu ra=
ekuo eas ikpu ra= nks Hkkxksa eas foHksfnr fd;k x;k gS&

1- vkgkj uky 2- lgk;d ikpu xzafFk;k

1- vkgkj uky % vkgkj uky eq[k xqgk ls vkjEHk gksdj
xzluh] xzkluky] vkek’k;] NksVh vk¡r] cM++h vk¡r ls gksrs
gq, ey}kj ij lekIr gksrh gSA

(i) eq[k ,oa eq[k xqgk % eq[k ,d vuqçLFk njkj ds :i eas
gksrk gS tks ek¡ly gksBksa }kjk f?kjk gksrk gSA eq[k] eq[k xqgk
esa [kqyrk gSA eq[k xqgk eas nk¡r vkSj ek¡ly ftg~ok ikbZ
tkrh gSA thHk ij Lokn dfydk,¡ gksrh gSaA thHk dk dk;Z
Hkkstu pckus esa lg;ksx djuk] pck, Hkkstu dks xzkluyh
eas èkdsyuk ,oa Lokn dk Kku djkuk gksrk gSA euq"; eas

nkar& f}ckjnarh ,oa xrZnarh gksrs gSa budk narlw= 
2123
2123

gksrk gSA eq[k xqgk eas ykj xzafFk;k¡a }kjk ykj lzkfor gksrh
gSA ftleas ,ekbyst ,Utkbe ik;k tkrk gSA ,ekbyst
ek.M (Starch) dks ekYVkst eas ifjofrZr djrk gSA

(ii) xzl uh % xzluh ok;q ,oa Hkkstu nksuksa dk gh iFk gSA
Hkkstu dks fuxyrs le; ?kkaVh <Ddu] ?kkaVh }kj dks <d
ysrk gS ftlls Hkkstu 'okl uyh eas ugha tkrkA
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(iii) xzkluyh % xzluh] xzkluyh esa [kqyrh gSA xzkluyh ,d
iryh] yEch uyh gS tks i’p Hkkx eas vkek’k; ls tqM+h
gksrh gSA

(iv) vek’k; % vek’k; is’kh; ,oa FkSyhuqek lajpuk gksrh gSA
bls rhu Hkkxksa eas ckaVk tk ldrk gS& tBjkxe Hkkx
(Cardiac Part) ftleas xzfldk [kqyrh gS] QafMd Hkkx
,oa tBj fuxZeh Hkkx (Pyloric Part) ftldk NksVh vk¡r
eas fudkl gksrk gSA blds vkxe ,oa fuxZe Nksj ij
,d&,d dikV ik, tkrs gSa ftUgsa Øe’k% dkfMZ;d
ladkspd ,oa ikbyksfjd ladkspd dgk tkrk gSA

(v) vk¡r

vk¡r % vk¡r dks nks Hkkxksa eas ckaVk x;k gSA blds vxz Hkkx
dks NksVh vk¡r tcfd i’p Hkkx dks cM++h vk¡r dgk tkrk gSA

(A) y?kq@NksVh vk¡r % NksVh vk¡r] cM++h vk¡r ls vR;fèkd
yEch gksus ds ckotwn] de O;kl ds dkj.k NksVh vk¡r
dgykrh gS ¼fp= 24-1½A

(i) xzg.kh % ;g ‘C’ vkdkj dh ufydk gksrh gSA bleas
lg&fiÙk ufydk o vXU;k’k; ufydk nksuksa la;qDr
:i ls [kqyrh gSA

(ii) tstque % ;g xzg.kh dks {kqækU= ls tksM+rh gSA

(iii) {kqnzkU= % ;g NksVh vk¡r dk lcls yEck o dq.Mfyr
Hkkx gksrk gSA bldk vfUre Qwyk gqvk Hkkx lSdqyl
jksV.Ml dgykrk gSA ;g bfy;ks&lhdy dikV
}kjk lhde eas [kqyrk gSA

vojksg og̀nka=

eyk'k;

vxz {kqnzkar

vXU;k'k;

vek'k;

xzfldk

xzluh

d.kZiwoZ xzfUFk
eq[k xqgk

eq[k

v/kkstaHk vkSj
 v/kksftg~ok
xzfUFk;k¡

;dr̀

fiRrk'k;

xzg.kh

vuqizLFk og̀nka=

vkjksgh ògnka=
{kqnzkar

va/kuky

df̀e:i ifj'ksf"kdk
xqnk

fp= 24-1 % ikpu ra=

vk¡r

(A) y?kq vk¡r (B) cM+h vk¡r

(i) xzg.kh (duodenum) (i) lhde ¼va/kuky½
(ii) tstque ¼e/;ka=½ (ii) dksykWu ¼ògnkU=½
(iii) {kqnkU= ¼bfy;e½ (iii) eyk'k; ¼jsDVe½
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(B) cM++h vk¡r % ;g {kqækU= ls tqM+h gksrh gSA ;g rhu Hkkx&
lhde] og̀nkU= ,oa eyk’k; eas foHkkftr gksrk gSA

(i) lhde % blds i’p Hkkx ls Ñfe:i ifj’ksf"kdk
;k oehZQkeZ ,sisfUMDl yxh gksrh gSA ekuo eas ;g
vo’ks"kh vax ds :i eas ik;h tkrh gSA bleas lgthoh
thok.kq ik, tkrs gSaA 'kkdkgkjh çkf.k;ksa eas ;g
lsyqykst ds ikpu esa lgk;rk djrs gSaA

(ii) dksykWu % bleas txg&txg ij mHkkj ik;s tkrs
gSaA blds rhu Hkkx gksrs gSa& vkjksgh] vuqçLFk ,oa
vojksgh dksykWu

(iii) eyk’k; % ;g vkgkj uky dk vfUre Hkkx gSA
bleas vifpr Hkkstu dk vLFkk;h laxzg gksrk gSA
eyk’k; ls tqM+h xqnkuky] 'kjhj ds ckgj xqnk fNæ
}kjk [kqyrh gSA

lgk;d ikpd xzfUFk;k¡
1- ykj xzafFk;k¡ % euq"; dh eq[kxzluh xqgk eas rhu tksM+h

ykj xzafFk;k¡a ik;h tkrh gS& vèkksftg~ok] vèkksguq ,oa
iSjksfVM xzafFk;k¡A ;s xzafFk;k¡ eq[k xqgk eas ykj lzkfor djrh
gSA

2- ;Ñr % ;g ekuo 'kjhj dh lcls cM++h xzafFk gSA ;g mnj
Hkkx eas eè;iV ds uhps fLFkr gksrk gSA bleas eq[; :i ls
nks ikfy;k¡ gksrh gS& cM++h nkfguh ikyh rFkk NksVh ck;ha
ikyhA nk;sa fiaM ds uhps fiÙkk’k; ik;k tkrk gSA ;Ñr
dksf’kdkvksa }kjk lzkfor fiÙk] fiÙkk’k; eas lafpr jgrk gSA
fiÙk +{kkjh; çÑfr dk] ihys gjs jax dk gksrk gSA bleas
fiÙk yo.k rFkk fiÙk o.kZd ik;s tkrs gSaA nksuska ;Ñr
ikfy;ksa ls ;Ñr okfgfu;k¡ fudydj lkekU; ;Ñr
okfguh cukrh gSA lkekU; ;Ñr okfguh ,oa fiÙkk’k; dh

fiÙkokfguh feydj lkekU; fiÙk okfguh cukrh gSA ;g
fiÙk jl dks xzg.kh eas igq¡pkrh gSA lkekU; ¼ewy½ fiÙk
okfguh ,oa vXU;k’k;h ufydk] nksuksa feydj ;Ñr
vXU;k’k;h okfguh }kjk xzg.kh eas [kqyrh gS ¼fp= 24-2½A

vXU;k’k;
vXU;k’k;] xzg.kh ds eè; fLFkr gksrh gSA ;g ,d fefJr

xzzafFk gS tks cfg%L=koh vkSj vUr%L=koh nksuksa gh xzafFk;ksa dk
dk;Z djrh gSA blds cfg%L=koh Hkkx ls vXU;k’k;h jl
fudyrk gSA bleas ,UtkbEl ik, tkrs gSaA vXuk’k; eas
dksf’kdkvksa dk lewg ik;k tkrk gS ftUgsa ySaxjgSal dh }hfidk,¡a
dgrs gSaA ;s bldk vUr% L=koh Hkkx gSA blls balqfyu vkSj
Xyqdsxksu gkeksZu dk L=ko gksrk gSA

Hkkstu dk ikpu
Hkkstu ds ikpu dh çfØ;k ikpu ra= eas ;kaf=d ,oa

jlk;fud fofèk;ksa }kjk fuEufyf[kr pj.kksa eas gksrh gSA

1- Hkkstu dk vUrxzZg.k

2- ikpu

3- vo’kks"k.k

4- Lokaxhdj.k

5- cfg% {ksi.k

1- Hkkstu dk vUrxzZg.k % Hkkstu dks eq[k }kj ls vUnj
ysus dh fØ;k vUrxzZg.k dgykrh gSA nkar vkSj ftg~ok
Hkkstu dks pckus ,oa iyVus dk dk;Z djrs gSaA ykj dh
'ys"ek Hkkstu d.kksa dks fpidkus ,oa cksYl cukus ds dke
vkrk gSA

2- ikpu % Hkkstu eas dkcksZgkbMªsV] çkssVhu] olk] [kfut]
yo.k] foVkfeUl ,oa ty ik;s tkrs gSaA bueas ls [kfut
yo.k] foVkfeUl ,oa ty dks ikpu dh vko’;drk ugha
gksrh] ;s lhèks vo’kksf"kr gks tkrs gSaA dkcksZgkbMsªV] çkssVhu
rFkk olk dk ,Utkbeksa dh mifLFkfr eas ikpu }kjk
ljyre v.kqvksa eas cnyuk gh ikpu dgykrk gSA

¼v½ eq[k&xqgk eas ikpu % eq[k xqgk eas mifLFkr ykj
eas dqN fo|qr vi?kV~; (Na+, K+, Cl–, HCO3

–)
vkSj dqN ,atkbe ¼Vkbfyu o ykblkstkbe½ ik,
tkrs gSaA ykblkstkbe thok.kqvksa ds laØe.k dks
jksdrk gSA

LVkpZ pH 6.8Vkbfyu ekYVkst

¼c½ vkek’k; eas ikpu % vkek’k; eas xSLVªhu gkeksZu
lzkfor gksrk gSA ;g tBj jl ds lzko.k dks çssfjr

-

; d r̀  , oa v XU; k' k;
vXU;k'k;

xzg.kh

fiRr
fiRrk'k;

;dr̀

vek'k;

fiRr

fp= 24-2 % lgk;d ikpd xzfUFk;k
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djrk gSA tBj jl eas 99 çfr’kr ty o 'ks"k HCl,
isfIlukstu] çkssjsfuu o tBj ykbist uked ,Utkbe
ik;s tkrs gSaA

HCl ds dk;Z
1- ;g fuf"Ø; ,Utkbeksa dks lfØ; djrk gSA

HClifs Ilukts u ifs Ilu

HClçkjss fs uu jfs uu

2- ;g gkfudkjd thok.kqvksa dks u"V djrk gSA

3- Hkkstu ds ekè;e dks vEyh; (pH 1.8) cukrk gSA

vkek’k; esa izksVhu dk ikpu

1- HClifs IluçkVss hu çkssfVvkts  $ iIs VkUs l

2- dslhu ¼nqX/k çkssVhu½ jfs uu  iSjkdslhu ¼v?kqyu’khy½

isjkdslhu +Ca++ dSfY’k;e iSjkdslhusV

dSfY’k;e iSjkdslhusV ifs Ilu  çkssfVvkstst $ isIVksUl

3- nqX/k olk $ tBj ykbist olh; vEy $ fXyljkWy

¼l½ NksVh vk¡r eas ikpu % ;Ñr vXU;k’k;h ufydk }kjk
fiÙk ,oa vXU;k’k;h jl vk¡r eas NksM+s tkrs gSaA vka= ds
}kjk vkU=h; jl lzkfor fd;k tkrk gSA vXU;k’k;h jl
eas fVªfIlukstu] dkbeksfVªfIlukstu] çkssdkcksZDlhisfIVMsl]
,ekbyst vkSj U;qfDy,t ,atkbe fuf"Ø; :i esa gksrs gSaA
vka= E;wdkslk ds }kjk lzkfor ,saVsjksdkbust fuf"Ø;
fVªfIlukstu dks lfØ; fVªfIlu eas cny nsrk gSA ;g
vXU;k’k;h jl ds vU; ,Utkbeksa dks lfØ; djrk gSA
fiÙk olk dk beYlhdj.k djrk gS vkSj ykbist ,atkbe
dks Hkh lfØ; djrk gSA

vka= jl eas vusd ,atkbe gksrs gSaA tSls& XykbdksflMst]
Mk;isfIVMst] ,LVjst] U;wfDy;ksflMst vkfnA vXU;k’k;
ds ckbdkcksZusV ds lkFk feydj E;wdl] {kkjh; ekè;e
(pH 7.8) rS;kj djrk gSA

vXuk’k;h jl
1- vXuk’k; jl ds çkssVhu vi?kVuh; ,atkbe fuEu çdkj

ls fØ;k djrs gSa &

çkssVhu@isIVksu@çkssfV;kst fVfª Ilu@dkbekfs Vfª Ilu
dkcksZDlhisfIVMst

Mk;isIVkbM

2- vXuk’k;h jl ds ,ekbyst }kjk LVkpZ dks Mk;lSdsjkbM
esa ifjofrZr dj fn;k tkrk gS&

ikWfylSdsjkbM ¼LVkpZ½ ,ekbyst  Mk;lSdsjkbM

3- olk dk ykbist }kjk vi?kVu] fiÙk dh lgk;rk ls

olk ykbist MkbfXylsjkbMeksuksfXyljkbM

4- U;wfDyd vEyksa dk] U;wfDy,l }kjk ikpu&

U;wfDyd vEyU; fw Dy,l U;wfDy;ksVkbM U;wfDy;kslkbM

vka= jl }kjk ikpu

(i) Mk;isIVkbM Mk;ifs IVMts st ,ehuks vEy

(ii) ekYVksl ekYVsl  Xywdksl $ Xywdksl

ySDVksl   Xywdksl $ xSysDVksl

lqØksl   Xywdksl $ ÝDVksl

(iii) Mkb o eksuksfXyljkbM ykbist  olh; vEy $

fXyljksy

(iv) U;wfDy;ksVkbM U; wfDy;ksVkbMsl U;wfDy;kslkbM %

'kdZjk $ {kkjd

bl çdkj ekuo vkU= eas yxHkx iw.kZ ikpu gks tkrk gSA
lsyqykst dk ikpu uk gksus ds dkj.k ;g jQst dk dk;Z
dj] ikpu eas lgk;rk djrk gSA

¼l½ vo’kks"k.k % ifpr Hkkstu dk lfØ; ,oa fuf"Ø; nksuksa
fofèk;ksa ls] vka= dh fHkfr }kjk jDr dksf’kdkvksa ;k
yfldk eas igq¡puk vo’kks"k.k dgykrk gSA

¼n½ Lokaxhdj.k % vo’kksf"kr Hkkstu dk jDr ds ekè;e ls
'kjhj dh fofHkUu dksf’kdkvksa eas igq¡pdj ÅtkZ mRiUu
djuk ;k dksf’kdk æO; dk Hkkx cu tkuk Lokaxhdj.k
dgykrk gSA

¼;½ cfg%{ksi.k % vifpr Hkkstu dks 'kjhj ls ckgj fu"dkflr
djus dh fØ;k cfg%{ksi.k dgykrh gSA cM++h vk¡r dk dk;Z
gS& 1- ty] [kfut o vkS"kèk dk vo’kks"k.k djuk 2- 'ys"e
dk lzkoA vifpr Hkkstu dks ey dgrs gSaA ;g ey xqnk
fNæ }kjk ckgj R;kx fn;k tkrk gSA

 ikpu ra= dh vfu;ferrk,¡
ikpu ra= eas jksxk.kq laØe.k vFkok ,atkbe lzko.k dh

vfu;ferrkvksa ds dkj.k vusd fodkj mRiUu gks tkrs gSaA
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1- ihfy;k (Jaundice) : bl jksx eas Ropk vkSj vk¡[k eas
fiÙk o.kZdksa ds ,d= gksus ds dkj.k ihyk jax fn[kkbZ nsrk
gSA blesa ;Ñr çHkkfor gksrk gSA

2- çokfgdk (Diarrhoea) : vka= dh vlkekU; xfr ds
dkj.k] ey vR;fèkd iryk gks tkrk gSA bleas vo’kks"k.k
dh fØ;k ?kV tkrh gSA

3- oeu (Vomiting) : vkek’k; eas laxzfgr Hkkstu] eq[k ds }kjk
ckgj fudy tkrk gSA oeu ls cspSuh eglwl gksrh gSA

4- dCt (Constipation) : eyk’k; eas ey dk :d tkuk
dCt dgykrk gS] bleas vka= dh xfr’khyrk vfu;fer
gks tkrh gSA

5- vip (Indigestion) : isV Hkjk&Hkjk lk eglwl gksuk]
Hkkstu dk iw.kZ :i ls u ipuk vip dgykrk gSA

egRoiw.kZ fcUnq
1- ikpu ra= eas tfVy iks"kd inkFkksZa dk ljyre :i eas

ifjorZu dh fØ;k dks ikpu dgrs gSaA

2- larqfyr vkgkj eas lHkh iks"kd inkFkZ leqfpr ek=k eas ik;s
tkrs gSaA

3- vkgkj uky eq[k] eq[k&xqnk] xzluh] xzkluky] vkek’k;]
NksVh vk¡r] cM++h vk¡r] eyk’k;] xqnk ls cuh gksrh gSA

4- ykj xzafFk;k¡a] ;Ñr ,oa vXU;k’k; ikpd xazfFk;k¡ gSaA

5- eq[k eas ik;s tkus okyh ykj eas] ykj ,ekbyst gksrk gS tks
ekaM dks ekYVksl eas ifjofrZr dj nsrk gSA

6- Hkkstu xzluh ls xzkluyh eas gksrk gqvk vek’k; eas ços’k
dj tkrk gSA

7- vek’k; eas eq[;r% çkssVhu dk ikpu gksrk gSA

8- vXU;k’k;h jl] fiÙk jl vkSj vka= jl ds ,atkbeksa }kjk
dkcksZgkbMªsV] çksVhu vkSj olk dk] NksVh vka= esa iw.kZ
ikpu gks tkrk gSA

9- ikpu ds i’pkr~ dkcksZgkbMªsV dk eksuklSdsjkbM ¼Xywdksl½
eas] çkssVhu dk ,ehuks vEyksa eas rFkk olk dk olh; vEyksa
vkSj fXyljksy eas ifjorZu gks tkrk gSA

10- ifpr Hkkstu dk vo’kks"k.k dj Lokaxhdj.k dj fy;k
tkrk gSA

11- vifpr Hkkstu] ey ds :i eas xqnk }kjk cfg% {ksfiÙk dj
fn;k tkrk gSA

vH;klkFkZ ç'u
oLrqfu"B ç'u
1- dsfucy tho gS &

¼v½ xk; ¼c½ 'ksj

¼l½ tw¡ ¼n½ liZ

2- eq[k esa ik;k tkus okyk ,Utkbe gS &

¼v½ ,ekbyst ¼c½ ekYVsl

¼l½ isfIlu ¼n½ jsfuu

3- ySxjgSal dh }hfidk,¡ ikbZ tkrh gS &

¼v½ ;Ñr esa ¼c½ vXU;k’k; esa

¼l½ vek’k; esa ¼n½ vka= esa

4- ihfy;k jksx çHkkfor djrk gS &

¼v½ vk¡[k dks ¼c½ vka= dks

¼l½ ;Ñr dks ¼n½ vek’k; dks

5- vifpr Hkkstu dks 'kjhj ls ckgj fudkyuk dgykrk gS &

¼v½ vo’kks"k.k ¼c½ Lokaxhdj.k

¼l½ cfg%{ksi.k ¼n½ dksbZ ugha

vfry?kqÙkjkRed ç'u
1- vkek’k; ds vkxe vkSj fuxZe Nksj ij ik, tkus okys

dikVksa ds uke crkb,A

2- ekuo dk nUrlw= fyf[k,A

3- Lokaxhdj.k fdls dgrs gS\

4- olk dk ykbist }kjk viÄVu fdl dh enn ls gksrk gS\

5- vkek’k; esa eq[;r% fdldk ikpu gksrk gSA

y?kqÙkjkRed ç'u
1- larqfyr vkgkj fdls dgrs gS\

2- vXU;k’k; ds cfg%lzkoh ,ao vUr%lzkoh dk;Z fyf[k,\

3- ;Ñr dh lajpuk le>kb,A

4- Ikks"k.k fof/k ds vk/kkj ij thoksa dk oxhZdj.k fyf[k,\

5- Ikkpu ra= ls lacaf/kr fdUgh rhu jksxksa ds ckjs esa crkb,A

fucU/kkRed ç'u
1- Ekkuo ds ikpu ra= dk lfp= o.kZu dhft,A

2- Ekkuo ds vkek’k; esa Hkkstu dk ikpu le>kb,A

3- vXU;k’k;h jl dh Hkkstu ij fØ;kfof/k fyf[k,A

mÙkjekyk % 1 ¼n½ 2 ¼v½ 3 ¼c½ 4 ¼l½ 5 ¼l½
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v/;k; & 25

 'olu ra=
(Respiratory System)

ifjp;
lHkh çkf.k;ksa eas vusd tSo&jlk;fud fØ;k,¡a fujUrj

pyrh jgrh gSA bu fØ;kvksa ds lapkyu ds fy, ÅtkZ dh
vko’;drk gskrh gSA ;g ÅtkZ [kk| inkFkksZa ds vkWDlhdj.k ls
çkIr gksrh gSA

'olu ,d vip;h fØ;k gS ftlds vUrxZr dksf’kdkvksa
eas lafpr Hkkstu ¼Xywdksl½ dk vkWDlhdj.k gksrk gS] ftlds
QyLo:i ÅtkZ fudyrh gS tks ATP ds :i eas lafpr jgrh
gSA bl çfØ;k esa CO2 ,oa ty mimRikn ds :i eas curs gSaA

6 12 6 2 2 2C H O 6O 6CO 6H O 38 ATP   

Xywdkst  vkWDlhtu  dkcZuMkbZvkWDlkbM  ty  ÅtkZ

'olu ds çdkj
'olu nks çdkj dk gksrk gS &

 ok;oh; ;k vkWDlh’olu % bl çdkj ds 'olu esa
[kk| inkFkZ ¼Xywdkst½ dk vkWDlhdj.k ok;q dh mifLFkfr
eas gksrk gSA bleas Xywdkst ds iw.kZ vkWDlhdj.k ds QyLo:i
CO2, ty o ÅtkZ mRiUu gksrh gSA

 vok;oh; ;k vukWDlh 'olu % ;g 'olu vkWDlhtu
dh vuqifLFkfr eas gksrk gSA bl çfØ;k eas Xywdksl dk
viw.kZ fo?kVu gksrk gS] ftlds ifj.kkeLo:i CO2, ,sfFky
,sYdksgkWy ;k ySfDVd vEy rFkk vYi ek=k esa ÅtkZ eqDr
gksrh gSA

'olu vax
fofHkUu thoèkkfj;ksa eas 'olu gsrq fofHkUu çdkj ds 'olu

vax gksrs gSaA ;s fuEu çdkj ds gksrs gSa &

 'kjhj dh lkekU; lrg }kjk 'olu % çkssVkstksvk]
ikWjhQsjk] lhysUVªsVk la?k ds çk.kh rFkk ty o ueh;qDr
çkf.k;ksa eas 'kjhj dh lkekU; lrg }kjk 'olu gksrk gSA

 Dykse }kjk 'olu % dqN vkFkzksiksMk] eksyLdk o lHkh
eNfy;ksa eas Dykse ds }kjk 'olu gksrk gSA Dykse esa vusd
fxy rUrq ik, tkrs gSaA

 Vsªfd;k ;k 'okl uyh }kjk 'olu % ;g dhVksa eas
ik;k tkrk gSA dkWdjksp] edMh] fVìk vkfn esa 'kjhj ds
fofHkUu Hkkxksa rd igqapkus gsrq 'okl ufy;ksa dk tky
QSyk jgrk gSA

 QsQM+s+ % mHk;pjksa] ljhlìksa] i{kh rFkk Lruèkkfj;ksa esa
'olu QsQM+ksa }kjk gksrk gSA

euq"; dk 'olu ra=
euq"; dk 'olu ra=&ukfldk] uklkekxZ] xzluh] Loj;a=]

'okluky rFkk QsQM+ksa dk cuk gksrk gSA
 ukfldk ,oa uklkekxZ % euq"; eas nks cká uklkjUèkz

ik, tkrs gSa] tks nks iF̀kd uklk os’eksa eas [kqyrs gSaA ;s
uklk&os’e] nk;sa ,oa ck;sa uklkekxksZ a eas [kqyrs gSaA uklkekxZ]
uklk xzluh eas [kqyrs gSaA

 xzluh (Pharynx) : eq[k&xqgk dk i’p Hkkx xzluh
dgykrk gSA xzluh ds i’p Hkkx esa nks fNæ ik;s tkrs gSa
ftUgsa Øe’k% xyV ¼fuxy}kj½ ,oa XyksfVl ¼?kkWaVh}kj½
dgrs gSaA XYkksfVl ij ,d <Ddu ,ihXyksfVl ;k daBPNn
ik;k tkrk gSA Hkkstu fuxyrs le; daBPNn] XyksfVl
dks can dj nsrk gS] ftlls Hkkstu lhèkk xyV }kjk
xzkluky eas pyk tkrk gSA

 Loj;a= (Larynx) : Loj;a= eas okdjTtw ik, tkrs gSaA
bUgha okdjTtqvksa esa dEiu ds ifj.kkeLo:i èofu mRiUu
gksrh gSA
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 'okl uyh % Vsªfd;k esa ‘C’ vkdkj ds mikfLFk ds NYys
ik;s tkrs gSaA ;s NYys Vsªfd;k dks fipdus ls cpkrs gSa
bleas mifLFkr jkse o 'ys"ek] jksxk.kqvksa vkSj èkwy feêh ds
d.kksa dks QsQM+ksa rd ugha tkus nsrsA ;g Vsªfd;k] nkbZa
vksj ckbZa nks 'olfu;ksa eas foHkkftr gks tkrs gSaA ;s
'olfu;ka viuh&viuh vksj ds QsQM+ksa eas ços’k dj
tkrh gSA ;s 'olfu;ka dbZ ckj foHkkftr gksrs gq,
f}rh;d ,oa rr̀h;d Lrj dh 'oluh] 'olfudk vkSj
iryh varLFk 'olfudkvksa esa lekIr gksrh gSA ;s varLFk
'oklfudk,a ok;q dks"Bksa eas [kqyrh gSA

QsQM+s+
euq"; eas ,d tksM+h QsQM+s ik;s tkrs gSaA ;s gYds xqykch

jax ds] dksey vkSj Liath lajpuk okys gksrs gSaA QsQM+ksa ij ,d
f}Lrjh; Qq¶Qqlkoj.k ik;k tkrk gSA bl vkoj.k ds chp
Qq¶Qqlkoj.kh æo Hkjk gksrk gSA ;g æo ?k"kZZ.k dks de djrk
gSA ;s o{k xqgk esa Mk;Ýke ds Åij Iywjy xqgk esa mifLFkr
gksrs gSaA QsQM+ksa dh lcls NksVh lajpukRed ,ao fØ;kRed
bdkbZ dwfidk, a gksrh gSA bu dwfidkvksa ds pkjksa vksj jDr
dsf’kdkvksa dk l?ku tky ik;k tkrk gS ¼fp= 25-1½A
'olu dks fuEu pj.kksa eas le>k tk ldrk gS&
1- QqQqlh; laokru % ok;qe.Myh; ok;q vanj [khaph

tkrh gS vkSj CO2 ls Hkjiwj ok;q ckgj eqDr dh tkrh gSA
2- dwfidkvksa esa xSlksa ¼O2 vkSj CO2½ dk fofue;A
3- :fèkj }kjk O2ifjoguA
4- :fèkj vkSj Årdksa ds chp O2 vkSj CO2 dk folj.kA
5- vip;h fØ;kvksa gsrq dksf’kdkvksa }kjk O2dk mi;ksx

vkSj mlds QyLo:i CO2 mRiUu gksukA

6- :fèkj }kjk CO2 dk ifjoguA

o{kh; ckWDl@dst
;g o{k Hkkx eas ik;k tkrk gSA blds vèkj Hkkx mjksfLFk

;k LVjue ,oa i’p Hkkx d’ks:d n.M dk cuk gksrk gSA
bldh nksuksa ik’oZ lrg ilfy;ksa dh cuh gksrh gSA blds i’p
Hkkx esa Mk;Ýke gksrk gSA euq"; eas 12 tksM+h ilfy;k¡ gksrh gSaA
nks Øekxr ilfy;ksa ds chp ,d tksM+h vUrjki’kqZd isf’k;k¡
¼cká ,oa vUr%½ ik;h tkrh gS ¼fp= 25-2½A

QqQqlh; laokru
cká 'olu dks] lkal ysuk (breathing) vFkok laokru

(ventillation) Hkh dgrs gSaA ;g ,d HkkSfrd fØ;k gSA blds nks
Hkkx gksrs gSa&
1- vUr%’olu (Inhalation) : ok;q dk 'kjhj eas ços’k

djukA
2- fu%’olu (Exhalation) : CO2 ls Hkjiwj ok;q dk 'kjhj

ls ckgj fudyukA

vUr%’olu (Inspiration)
vkWDlhtu ;qDr ok;q dk QsQM+ksa eas ços’k vUr%'olu

dgykrk gSA ;g fØ;k rHkh lEHko gksrh gS tc QsQM+ksa dh ok;q
dk nkc ok;qe.Myh; nkc ls de gksA vr% bl gsrq fuEu
fØ;k,¡ gksrh gS &
 loZizFke Mk;Ýke dh vjh; isf’k;ksa eas ladqpu gksrk gSA

ftlds QyLo:i Mk;Ýke piVk gks tkrk gSA

 blds i’pkr ckg~; varjki’kqZd isf’k;ksa eas ladqpu gksrk
gS] ftlds ifj.kkeLo:i mjksfLFk Åij dh vksj ,oa
ilfy;k¡ ckgj dh vksj mB tkrh gaSA

ruqiV~V

ck;ka QsQM+k

cka;h 'oluh

'okluyh

xzluh

uklk d{k
eq[k xqgk

uklk fNnz

Loj;a=

nk;ha 'oluh

nk;ka QsQM+k

fp= 25-1 % 'olu ra=
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 o{k xqgk dk vk;ru c< tkrk gS rFkk QsQM+s Qwy tkrs
gSaA QsQM+ksa ds vUnj ok;q nkc de gks tkrk gS] ftlls
ok;q ckgj ls QsQM+ksa eas ços’k dj tkrh gSA

 ;g ,d lfØ; fØ;k gS] bleas ÅtkZ dk O;; gksrk gSA

ok;q ekxZ& cká uklk fNæ  uklk ekxZ  vUr%uklk
fNæxzluh?kkaVh}kj'okl uyh'olfu;k¡ 
'olfudk,¡a  ok;q dwfidkokfguh ok;q dwfidk,¡

fu%'olu (Expiration)
CO2 ;qDr ok;q dk 'kjhj ls ckgj fudkyuk fu%’olu

dgykrk gSA bl fØ;k ds fy, QsQM+ksa dk nkc ok;qe.Myh;
nkc ls vfèkd gksuk pkfg,A

 cká varjki’kqZd isf’k;ksa dk f’kfFkyu gksrk gS] ftlls
ilfy;k¡ o mjksfLFk iqu% viuh iwoZ fLFkfr esa vk tkrs gSaA

 Mk;Ýke dh vjh; isf’k;ksa eas f’kfFkyu gksus ds dkj.k ;g
xqEcn ds vkdkj dk gks tkrk gSA

 o{k xqgk dk vk;ru de gks tkrk gS vkSj QsQM+ksa ij nkc
c<+ tkrk gSA QsQM+ksa ls ok;q ckgj fudy tkrh gSA

 ;g ,d fuf"Ø; fØ;k gS] ftlls ÅtkZ O;; ugha gksrhA

,d LoLFk euq"; vkSlru çfr feuV 12&16 ckj 'olu
djrk gSA 'olu esa ok;q ds vk;ru dk vkdyu
LikbjksehVj dh lgk;rk ls fd;k tk ldrk gSA 'olu
y; efLr"d ds esM;wyk {ks= fLFkr 'olu dsUæ ds }kjk
cukbZ tkrh gSA

xSlksa dk ifjogu
¼v½ vkWDlhtu dk ifjogu

1- :fèkj IykTek }kjk % O2 dk 3% Hkkx :fèkj IykTek
eas ?kqydj Ård dksf’kdkvksa rd igqapkrk gSA

2- yky :fèkj df.kdkvksa }kjk % O2 dk 97% Hkkx
yky jDr df.kdkvksa (RBC) eas mifLFkr gheksXyksfcu ds
l k F k  l a; k sx djd s ,d vLFk k;h ;k S fxd
vkWDlh&gheksXyksfcu dk xBu dj ifjogu djrh gSA

 2 2 4Hb O Hb O 

gheksXyksfcu  vkWDlhtu  vkWDlhgheksXyksfcu

¼c½ dkcZu MkbvkWDlkbM dk ifjogu

Hkkstu ¼Xywdkst½ ds vkWDlhdj.k ds QyLo:i mRiUu
CO2 

dk ifjogu fuEu ¼3½ çdkj ls gksrk gS&

1- dkcZfud vEy ds :i e sa % CO2 dh yxHkx 7% ek=k
dk ifjogu] :fèkj IykTek ds ty ls fØ;k dj dkcksZfud
vEy ds :i esa gksrk gSA

2 2 2 3CO H O H CO 

      dkcksZfud vEy

 ckbdkcksZusV ds :i es a % CO2 dk yxHkx 70% ek=k
ckbdkcksZusV ds :i eas :fèkj IykTek ds lksfM;e vk;u
(Na+)

 
rFkk yky jDr df.kdkvksa ds iksVSf’k;e vk;u

(K+) ls tqM+dj lksfM;e rFkk iksVSf’k;e ds ckbdkcksZusV
cukrs gSa&

o{k vk;ru esa deh

Mk;kÝke@ruqiV~V f'kfFkyu

fu%' ol uv ar % ' ol u

ladqfpr gksrk
gqvk Mk;kÝke

ruqiV~V

QsQMs+
ilyh

mjksfLFk

o{k vk;ru esa of̀)

fp= 25-2 % o{kh; ckWDl
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–
3 3HCO Na NaHCO 

    lksfM;e ckbdkcksZusV

–
3 3HCO K KHCO 

  iksVSf’k;e ckbdkcksZusV

 dkcsZehuks&gheksXyksfcu ds :i ea s % yxHkx 23%
CO2 gheksXyksfcu }kjk dkcsZehuks&gheksXyksfcu ds :i esa
ifjogu djrh gSA dwfidkvksa esa] dkcsZehuks&gheksXyksfcu
ls CO2 dk foekspu gksus yxrk gSA

2 2Hb.NH CO Hb.NH.COOH 

¼QsQM++ksa eas½ 2 2Hb.NH.COOH Hb.NH CO 

'olu ds fodkj
 nek % ;g ,d ,ythZ jksx gSA ;g fo’ks"k :i ls èkqvka]

èkwy] èkweziku vkfn ds dkj.k gksrk gSA nek dk nkSjk iM+us
ij jksxh dks fujUrj [kkalh vkrh gS ,oa 'okl ysus esa
dfBukbZ gksrh gSA

 'oluh 'kksFk ;k czksadkbfVl % ;g 'oluh dk 'kksFk
gSA blesa jksxh dks yxkrkj [kkalh vkrh gS ,oa 'oluh eas
lwtu rFkk tyu jgrh gSA

 U;weksfu;k % ;g jksx] LVsªIVksdksdl U;weksuh uked thok.kq
ds }kjk gksrk gSA blds laØe.k ls QsQM+ksa dh dwfidk,a
èr dksf’kdkvksa vkSj rjy inkFkZ ls Hkj tkrs gSaA bueas
lwtu vk tkrh gSA

egRoiw.kZ fcUnq
1- 'olu og vip;h fØ;k gS ftlesa Xywdksl ds vkWDlhdj.k

ds QyLo:i ÅtkZ fudyrh gSA

2- 'olu&vkWDlh; ,oa vukWDlh; nks çdkj dk gksrk gSA

3- fofHkUu oxZ ds thoèkkfj;ksa eas fHkUu&fHkUu çdkj ds 'olu
vax ik, tkrs gSaA tSls& Dykse] Vsªfd;k] 'kjhj dh lkekU;
lrg] QsQM+s vkfnA

4- euq"; dk 'olu ra=&ukfldk] uklkekxZ] xzluh] Loj;a=]
'okluky] 'olfu;ksa] QsQM+ksa dk cuk gksrk gSA QqQqlh;
laokru ds nks Hkkx gksrs gS& vUr%'olu ,oa fu%’oluA

5- QqQqlh; laokru eas lfEefyr ok;q ds fofHkUu vk;ru dks
LikbjksehVj dh lgk;rk ls ukik tk ldrk gSA

6- O2 dk ifjogu :fèkj IykTek }kjk ,oa yky :fèkj
df.kdkvksa }kjk fd;k tkrk gSA

7- CO2 dk ifjogu eq[;r% dkcZfud vEy ds :i eas]
lksfM;e o iksVSf’k;e ckbdkcksZusVksa ds :i esa ,oa
dkckZehuks&gheksXyksfcu ds :i eas gksrk gSA

8- 'olu lEcUèkh dbZ jksx euq";ksa esa ik, tkrs gSaA tSls&
nek] czksadkbfVl] U;weksfu;k vkfnA

vH;klkFkZ ç'u
oLrqfu"B ç'u
1- /kweziku ls gksus okys jksx dk uke gS &

¼v½ Iysx ¼c½ Lokbu ¶yw
¼l½ nek ¼n½ U;weksfu;k

2- 'olu fdl çdkj dh fØ;k gS &
¼v½ vip;h ¼c½ mip;h
¼l½ mikip;h ¼n½ dksbZ ugha

3- LVsªIVksdksdl U;weksuh gS &
¼v½ fo"kk.kq ¼c½ thok.kq
¼l½ Ñfe ¼n½ okbjl

4- Ekuq"; esa fdrus tksM+h ilfy;k¡ ik;h tkrh gSa &
¼v½ 10 ¼c½ 12
¼l½ 14 ¼n½ 16

vfry?kqÙkjkRed ç'u
1- dhVkas esa dkSulk 'olu vax ik;k tkrk gS\
2- ekuo esa efLr"d esa 'olu dsUæ dgk¡ fLFkr gS\
3- 'olu vfHkfØ;k fyf[k,A
4- daB ls /ofu fdl çdkj mRiUu gksrh gS\
5- vkWDlhtu dk vf/kdre laogu fdlds }kjk gksrk gS\

yÄqÙkjkRed iz’u
1- LikbjksehVj D;k gS\
2- 'olu fdrus çdkj dk gksrk gS\ le>kb,A
3- Ok{kh; ckDl ¼dst½ dh lajpuk crkb,A
4- 'olu ds dksbZ 3 fodkj le>kb,A
5- 'olu ds fy, fofHkUu tho/kkfj;ksa esa dkSuls 'olu vax

ik;s tkrs gS\

fucU/kkRed iz’u
1- Ekkuo ds 'olu rU= dk lfp= o.kZu dhft,A
2- Qq¶Qqlh; laokru dh fØ;kfof/k fp= lfgr le>kb,A
3- vkWDlhtu ,ao dkcZu MkbvkWDlkbM dk ifjogu fdl

çdkj gksrk gS\

mÙkjekyk % 1 ¼l½ 2 ¼v½ 3 ¼c½ 4 ¼c½
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v/;k; & 26

ifjlapj.k ra=
(Circulatory System)

thfor dksf’kdkvks a dks lqpk: :i ls dk;Z djus ds fy,
fujarj iks"kd inkFkksZ a] vkWDlhtu] ty vkfn dh vko’;drk gksrh
gSA bu dksf’kdkvksa ls vif’k"V inkFkksZ a dk yxkrkj fu"dklu Hkh
vko’;d gksrk gSA vr% vko’;d inkFkks Z a dks dksf’kdkvksa rd ys
tkus ,oa vif’k"V inkFkks Z a dks fudkyus gsrq ,d fof’k"V ifjlapj.k
ra= dh vko’;drk gksrh gSA

ekuo esa ifjogu dk dk;Z jDr ,oa yfldk ds }kjk fd;k
tkrk gSA lkekU;r% thoks a eas nks çdkj dk ifjlapj.k ra= ik;k tkrk
gSA
 [kqyk ifjlapj.k ra= % ;g vkFkksZiksMk o eksyLdk la?k ds

thoksa eas ik;k tkrk gSA bleas jDr] okfgdkvks a ls ckgj vk dj
cM+s&cM+s dksVj eas vk tkrk gSa] ftUgsa lkewfgd :i ls :fèkj
xqgk ;k ghekslhy dgrs gSaA mnkgj.k& dkWdjksp o ?kksa?kk

 cUn ifjlapj.k ra= % ;g ,susfyMk o d’ks:dkas esa ik;k
tkrk gSA blesa :fèkj iw.kZr;k :fèkj okfgfu;ks a esa cUn jgrk
gSA mnkgj.k& ekuo

jDr
jDr ,d rjy la;ksth Ård gSA bleas æO; vèkk=h IykTek

,oa dksf’kdk,a ¼RBC, WBC  ,oa IysVysV~l½ ik;h tkrh gSA :fèkj
ds vè;;u dks ghesVksykWth ,oa :fèkj ifjlapj.k ds vè;;u dks
,fUtvksykWth dgrs gS aA bldk pH 7.3 to 7.5 ¼{kkjh;½ gksrk gSA
IykTek

;g jDr dh vèkk=h gSA ;g gYds ihys jax dk xk<+k æo gksrk
gSA blesa 90-92% ty ,oa 6-8% çkssVhu inkFkZ gksrs gS aA blesas
Qkbfczukstu] ,Ycwfeu ,oa Xykscqfyu eq[; çks sVhu gksrs gS aA IykTek ea s
vusd [kfut vk;u tSls& Na+, Ca++, Mg++, HCO3

–, Cl– vkfn Hkh
mifLFkr gksrs gSaA :fèkj dk FkDdk cukus vFkok Ldanu ds vusd
dkjd çæO; ds lkFk fuf"Ø; voLFkk ea s jgrs gSaA FkDdk@Ldanu
dkjdksa ds fcuk IykTek dks lhje dgrs gSaA

laxfBr inkFkZ
yky :fèkj df.kdk,a (RBC bfjFkzkslkbV)] 'osr :fèkj df.kdk,a

¼WBCY;wdkslkbV½] rFkk ifV~Vdk.kq ¼IysVysV~l½ dks lfEefyr
:i ls laxfBr inkFkZ dgrs gSaA
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 yky :fèkj df.kdk,a % LoLFk euq"; eas ;s 50 ls 55
yk[k çfr ?ku feeh gksrh gSA o;Ld voLFkk eas RBC
yky vfLFk eTtk esa curh gSA ;s mHk;kory (Bicocave)
vkSj dsUæd foghu gksrh gSA budk yky jax ykSg ;qDr
çksVhu] gheksXykschu ds dkj.k gksrk gSA ;g 'olu xSlksa
dk ifjogu djrh gSA budh vk;q 120 fnu gksrh gSA
budk fouk’k Iyhgk (Spleen - RBC dk dfczLrku½ eas
gksrk gSA

 'o sr :f è k j df.kdk, a  (WBC) : ;s j axghu]
vfu;ferkdkj] dsUæd ;qDr gksrh gSA budk thou dky
4-7 fnu gksrk gSA ;s 6000-8000 çfr ?ku feeh gksrh gSA

 ifV~Vdk.kq ¼IysVysV~l] FkzksEckslkbV~l½ % budh la[;k
1-5 ls 3-5 yk[k çfr ?ku feeh gksrh gSA ;g dbZ çdkj
ds inkFkZ lzkfor djrh gS tks :fèkj dk FkDdk tekus esa
lgk;d gSA

:fèkj oxZ
ABO lewg] yky jDr df.kdkvksa dh lrg ij nks

çfrtu@,aVhtu (A, B) dh mifLFkfr ;k vuqifLFkfr ij
fuHkZj djrk gSA :fèkj ds IykTek esa çfrj{kh@,aVhckWMh ¼,aVh&
a rFkk ,UVh b½ ik, tkrs gSaA çfrj{kh os çkssVhu gS tks çfrtu
ds fo:) iSnk gksrs gSaA ¼lkj.kh½

Rh lewg
yxHkx 80% euq";ksa eas ,d vU; çfrtu@,.Vhtu Rh

ik;k tkrk gSA ;g Rh çfrtu jhll (Rhesus) cUnj eas ik;s
tkus okys ,UVhtu ds leku gksrk gSaA ftu O;fDr;ksa esa ;g Rh
çfrtu ik;k tkrk gS mUgsa Rh lfgr (Rh+ve) ,oa ftueas ;g
ugha gksrk mUgsa Rh ghu (Rh-ve) dgrs gSaA

:fèkj Ldanu
okfgfu;ksa ls ckgj] ok;q ds lEidZ esa vkrs gh :fèkj ,d

tSyh leku inkFkZ esa ifjofrZr gks tkrk gSA :fèkj dk ;g xq.k
Ldanu ;k FkDdk cuuk dgykrk gSA

dqN yksxksa esa :fèkj dk FkDdk u teus ls :fèkj cguk
cUn ugha gksrk vkSj vfèkd :fèkj cg tkus ls vUrr% mudh

èR;q gks tkrh gSA ;g jksx gheksQhfy;k dgykrk gSA ;g ,d
vkuqoaf’kd jksx gSA

ylhdk
ylhdk jaxghu æo gS ftlesa fyaQkslkbV ik, tkrs gSaA

fyaQkslkbV 'kjhj dh çfrj{kk vuqfØ;k gsrq ftEesnkj gksrk gSA
ylhdk iks"kd inkFkksZa vkSj gkeksZu ds ifjogu esa egRoiw.kZ
Hkwfedk fuHkkrs gSaA ;g olk ¼fXyljkWy ,oa olk vEy½ ds
ifjogu esa lgk;d gSA Iyhgk ,d cM+h ylhdk xzafFk gSA
VkWfUlYl Hkh ylhdk xkaBs gSaA

ekuo ân; dh cká lajpuk
;g cUn eqëh ds cjkcj f=dks.kkdkj lajpuk gSA ;g nksuksa

QsQM+ksa ds eè;] o{k xqgk esa] FkksM+k lk ckbaZ vksj >qdk gqvk gksrk
gSA blds Åij nksgjk ân;koj.k ik;k tkrk gS ftlesa ân;koj.kh
æo ik;k tkrk gSA ;g æo ân; dks ue cuk, j[krk gS ,oa
ckgjh vk?kkrksa ls bldh j{kk djrk gSA ân; dh fnokjsa
vuSfPNd ân;h isf’k;ksa dh cuh gksrh gS ¼fp= 26-1½A

ân; dh vkUrfjd lajpuk
ekuo ân; eas pkj d{k gksrs gSaA nks Åijh d{k tks iryh

fHkfr ds ,oa NksVs gksrs gSa vkfyUn Auricles dgykrs gSaA nks
lkj.kh & jDr lewg rFkk jDrnkrk lq;ksX;rk

jDr lewg        RBC esa çfrtu          IykTek eas çfrj{kh         jDrnkrk lewg

     A      A              b                          A, O
     B     B              a                          B, O
    AB     AB            vuqifLFkr                       AB, A, B, O

     O     vuqifLFkr                  a rFkk b                     O

fp= 26-1 % ân; dh cká lajpuk
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fupys d{k tks vis{kkÑr eksVh fHkfr ds ,oa cM+s gksrs gSaA fuy;
Ventricles dgykrs gSaA nk;ka o ck;ka vkfyUn ,d nwljs ls
varj vkfyan iV }kjk foHkkftr gksrs gSaA ,d eksVh fHkfr ftls
vUrj&fuy;h iV dgrs gSa] nk;sa ,oa ck;saa fuy; dks vyx
djrh gSA viuh&viuh vksj ds vkfyan ,oa fuy; ,d nwljs ls
vkfyan&fuy; iV }kjk iF̀kd jgrs gSaA ck;sa vkfyan ,oa ck;as
fuy; ds eè; f}oyuh ;k feVªy dikV ik;k tkrk gSA nk;sa
vkfyUn ,oa nk;sa fuy; ds eè; f=oyu dikV ik;k tkrk gSA
nk,a fuy; ls Qq¶Qqlh; èkeuh dk ,oa ck;sa fuy; ls egkèkeuh
dk fudkl gksrk gSA Qq¶Qqlh; èkeuh rFkk egkèkeuh dk.Mksa ds
vUnj rhu&rhu vèkZpUækdkj dikV ik;s tkrs gSaA ;s dikV
:fèkj dks okil ân; eas tkus ls jksdrs gSaA QsQM+ksa ls Qq¶Qql
f’kjk }kjk vkWDlhtfur :fèkj ck;sa vkfyUn esa yk;k tkrk gSA
'kjhj ds lHkh Hkkxksa ls vukWDlhÑr :fèkj egkf’kjkvksa }kjk nk;sa
vkfyUn eas yk;k tkrk gSA ân; eas ,d fo’ks"k çdkj dk
is’khU;kl ik;k tkrk gSA ftls uksMy Ård dgrs gSaA nkfgus
vkfyan ds Åijh dksus ij f’kjk vkfyan ioZ  (SAN) mifLFkr
gksrk gSA nkfgus vkfyan ds fupys dksus ij] vkfyan fuy;h iV
ds ikl vkfyan fuy; ioZ (AVN) fLFkr gksrk gSA uksMy
¼xzafFky½ js’kksa dk ,d caMy] ftls vkfyan fuy; caMy (AV
caMy½ Hkh dgrs gSa] varj fuy; iV ds Åijh Hkkx ls ¼vkfyan
fuy; ioZ ls½ çkjaHk gksrk gS ,oa 'kh?kz gh nks 'kk[kkvksa ¼nk;ha ,oa
ck;ha½ esa foHkkftr gksdj varj fuy; iV ds lkFk i’p Hkkx eas
c<+rk gSA bu nksuksa 'kk[kkvksa ls js’ksa fudyrs gSa ftUgsa iqjfdats
rarq dgrs gSaA ;s rarq nksuksa fuy;ksa ds is’khfoU;kl eas QSys jgrs
gSaA nk;ha o ck;ha 'kk[kkvksa lfgr ;s rarq fgt ds caMy dgykrs
gSaA f’kjk vkfyan ioZ ân; dk y;kRed ladqpu çkjaHk djrk
gS blfy, bls xfrçsjd ¼isl esdj½ dgk tkrk gS ¼fp= 26-2½A

ân; dh fØ;kfofèk
ân; ,d is’kh; iEi gSA ân; esa Øec) :i ls ladqpu

vkSj vuqf’kfFkyu gksrk jgrk gSA blh dks ân; dh èkM+du ;k
Lianu dgrs gSaA bldh ladqpu çkoLFkk dks çdqapu ;k flLVksy
rFkk vuqf’kfFkyu çkoLFkk dks çlkj.k ;k Mk;LVksy dgrs gSaA
ân; Lianu dh bl iqujkof̀r dks ân; pØ dgrs gSaA euq"; eas
;g 72 ckj çfr feuV gksrh gSA ân; pØ fuEu çkoLFkkvksa eas
iwjk gksrk gS &

 vkfyanksa dk vuqf’kfFkyu % bl çkoLFkk eas vkfyUn
foJkUr voLFkk eas gksrs gSaA bl le; QsQM+ksa ls vkWDlhÑr
:fèkj] Qq¶Qqlh; f’kjkvksa }kjk ck;sa vkfyUn eas rFkk 'kjhj
ds vU; Hkkxksa ls vukWDlhÑr :fèkj egkf’kjkvksa }kjk nk;sa
vkfyUn eas vk tkrk gSA çkjEHk eas f}oyu vkSj f=oyu
dikV cUn jgrs gSa ijUrq :fèkj dk nkc c<+us ls ;g
dikV [kqy tkrs gSa rFkk vfèkdka’k :fèkj yxHkx 75%
fuf"Ø; çokg }kjk fuy;ksa eas Hkj tkrk gSA

 vkfyanksa dk çdqapu % vkfyUnksa ds vuqf’kfFkyu ds
i’pkr~ nksuksa vkfyan ,d lkFk ladqfpr gksrs gSa vkSj
yxHkx 25% :fèkj tks vkfyUnksa eas cpk gqvk Fkk fuy;ksa
eas vkdj mUgsa iw.kZr% Hkj nsrk gSA vkfyanksa dk çdqapu f’kjk
vkfyan ioZ (SAN) ds }kjk mRiUu fØ;kfoHko }kjk çssfjr
gksrk gSA

 fuy;ksa dk çdqapu % fuy; eas fØ;kfoHko dk lapkyu
vkfyan fuy; ioZ (A.V. node) }kjk gksrk gSA ;gka ls
fgt ds caMy rFkk iqjfdat ds rUrq bls fuy; dh isf’k;ksa
rd igqapkrs gSaA vc fuy;h isf’k;ksa eas ladqpu gksrk gSA
f=oyu ,oa f}oyu dikV can gks tkrs gSa ftlls jDr

ân;  v kar fj d  l aj puk

egk/keuh okWYo

feVªy@f}oyuh dikV

ck;ka vkfyan

Qq¶Qqlh; f'kjk

Qq¶Qqlh; /keuh
egk/keuh

egkf'kjk

nk;ka vkfyan

Qq¶Qqlh; okWYo

f=oyu dikV
ck;ka fuy;

nk;ka fuy;

fp= 26-2 % ân; dh vkarfjd lajpuk
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foijhr fn’kk eas vFkkZr vkfyUnksa eas ugha tk ldrkA vèkZ
pUækdkj dikV tks Qq¶Qqlh; èkeuh ¼nkbZa vksj½ ,oa
egkèkeuh ¼ckbZa vksj½ ij fLFkr gksrs gSa] [kqy tkrs gSa vkSj
jDr èkefu;ksa eas vk tkrk gSA

 fuy;ksa dk vuqf’kfFkyu % fuy; vc f’kfFky gks tkrs
gSa fuy;ksa dk nkc de gks tkrk gSA vèkZpaækdkj dikV
rqjUr cUn gks tkrk gS ftlls :fèkj dk foijhr çokg uk
gks ldsA vkfyan eas jDr dk nkc c<+us yxrk gS vkSj
f}oyu ,oa f=oyu dikV [kqy tkrs gSaA iwoZ eas of.kZr
lkjh fØ;k fQj ls nksgjkrh gS] ftlls ;g çfØ;k fujUrj
pyrh jgrh gSA

ân; pØ ds nkSjku nks èkofu;k¡ LVsFksLdkWi }kjk lquh tk
ldrh gSA çFke&f=oyuh rFkk f}oyuh dikV can gksus
ij ¼yc½] nwljh vèkZpaædikV ds can gksus ij ¼Mc½ dh
èofuA

nksgjk jDr ifjlapj.k
Lruèkkfj;ksa ds ân; esa ifjlapj.k ds le; 'kq) ,oa v’kq)

jDr ,d nwljs ls iw.kZr% iF̀kd jgrs gSaA 'kq) jDr] egkèkeuh
}kjk 'kjhj ds fofHkUu vaxksa dks forfjr fd;k tkrk gSA bu vaxksa
ls v’kq) jDr egkf’kjkvksa }kjk ân; ds nk;sa vkfyan eas vk
tkrk gSA nk;sa vkfyan ls nk;sa fuy; esa gksrk gqvk Qq¶Qqlh;
èkeuh }kjk QsQM+ks esa 'kqf)dj.k gsrq pyk tkrk gSA xSlh;

fofue; ds i’pkr 'kq) jDr] Qq¶Qqlh; f’kjkvksa }kjk ck;sa
vkfyan ls ck;as fuy; ls gksrk gqvk egkèkeuh eas çokfgr gks
tkrk gS ¼fp= 26-3½A

bl çdkj iw.kZ ifjlapj.k iFk eas jDr ân; eas nks ckj
xqtjrk gSA vr% bls nksgjk ifjlapj.k dgk tkrk gSA

ifjlapj.k lEcUèkh jksx
 mPp jDr nkc % bl jksx esa jDrpki lkekU; ¼120@80½

ls vfèkd gks tkrk gSA ;g efLr"d rFkk xqnksZa dks çHkkfor
djrk gSA

 ân; 'kwy % bl jksx eas ân; is’kh eas i;kZIr  ugha igqaprh
gSA lhus eas ihM+k gksus yxrh gSA

 ân; vk?kkr % :fèkj okfgdk eas :dkoV bldk eq[;
dkjd gSA vR;fèkd eksVkik] èkweziku] de O;k;ke] mPp
jDr pki] vfèkd dksysLVªkWy blds eq[; dkj.k gSA

 jDrkyirk % RBC ;k gheksXykschu dh deh ,uhfe;k
dgykrh gSA ;g foVkfeu B12, Qksfyd vEy vk;ju dh
deh ls gks tkrk gSA

 gheksQhfy;k ;k 'kkgh jksx % ;g jksx dsoy iq#"kksa eas
gksrk gSA eknk bldh okgd gksrh gSA ;g ,d vkuqoaf’kd
jksx gSA bleas pksV yxus ij :fèkj dk FkDdk ugha cu
ikrk gSA ;g baXyS.M dh egkjkuh foDVksfj;k ds oa’ktksa
eas ns[kk x;kA

f} l ap j .k

egk/keuh

ân; dk ck;ka Hkkx

Qq¶Qql f'kjk
Qq¶Qql /keuh

ân; dk nka;k Hkkx

egkf'kjk

nSfgd ifjlapj.k

'kjhj ds mÙkd

QsQM+s

Qq¶Qqlh; ifjlapj.k

fp= 26-3 % nksgjk jDr ifjlapj.k
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egRoiw.kZ fcUnq
1- ifjlapj.k ra= nks çdkj dk gksrk gS& [kqyk ,oa cUn

ifjlapj.k ra=

2- jDr ,oa yfldk rjy la;ksth Ård gSA

3- :fèkj dk vè;;u ghesVksykWth ,oa :fèkj ifjlapj.k dk
vè;;u ,fUtvksykWth dgykrh gSA

4- jDr IykTek ,oa laxfBr inkFkksZa dk cuk gksrk gSA

5- ekuo dk jDr pkj lewg A, B, AB, O esa oxhZÑr fd;k
x;k gSA

6- ,.Vhtu Rh dh [kkst jhlsl uked cUnj eas dh xbZ FkhA

7- gheksfQfy;k ¼’kkgh jksx½ eas :fèkj dk FkDdk ugha terkA

8- ekuo ân;] vuSfPNd ân;h isf’k;ksa dk cuk gksrk gSA

9- f’kjk vkfyan ioZ dks xfr çsjd ;k isl esdj Hkh dgrs gSaA

10- ân; dh Øfed ?kVukvksa dks ,d pØ ds :i eas ckj&ckj
nksgjk;k tkrk gS ftls ân; pØ dgrs gSaA

11- LoLFk euq"; eas çfr feuV 72 pØ çnf’kZr gksrs gSaA

12- ekuo eas nksgjk ifjlapj.k ra= ik;k tkrk gSA

vH;klkFkZ ç'u
oLrqfu"B ç'u
1- LoLFk euq"; esa çfr feuV fdrus ân; pØ çnf’kZr gksrs

gS &

¼v½ 70 ¼c½ 72

¼l½ 60 ¼n½ 80

2- rjy la;ksth mÙkd gS &

¼v½ jDr ¼c½ ykfldk

¼l½ nksukas ¼n½ dksbZ ugha

3- ,.Vhtu (Rh) dh [kkst fdlesa dh xbZ FkhA

¼v½ cUnj ¼c½ pwgk

¼l½ [kjxks’k ¼n½ xk;

4- dkSulk jDr lewg lHkh dks jDr ns ldrk gS&

¼v½ A ¼c½ B
¼l½ B ¼n½ O

vfryÄqÙkjkRed iz’u
1- :f/kj dk v/;;u D;k dgykrk gS\

2- f}oyuh dikV dk nwljk uke fyf[k,\

3- xfr çssjd ân; esa dgk¡ fLFkr gksrk gS\

4- ifjlapj.k fdrus çdkj dk gksrk gS\ uke fyf[k,A

5- fdl jksx esa :f/kj dk FkDdk ugh curk\

yÄqÙkjkRed iz’u
1- ;fn ân; ds fofHkUu dikVkas dks u"V dj fn;k tk;s rks

bldk D;k çHkko iMs+xk\

2- jDr dh lajpuk ds ckjs esa fyf[k,A

3- ân; /ofu;ksa dh O;k[;k dhft,A

4- ylhdk ds ckjs esa vki D;k tkurs gS\

5- ân; dh cká lajpuk dk fp= cukb,A

fucU/kkRed iz’u
1- ekuo esa jDr lewg fdrus çdkj dk gksrk gS\ blds

oxhZdj.k ,ao jDrnkrk dk D;k vk/kkj gS\

2- ân; dh vkUrfjd lajpuk dk lfp= o.kZu dhft,A

3- ân; dh fØ;kfof/k le>kb,A

4- nksgjk jDr ifjlapj.k dks fp= lfgr le>kb,A

mÙkjekyk % 1 ¼c½ 2 ¼l½ 3 ¼v½ 4 ¼n½
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v/;k; & 27

mRltZu ra=
(Excretory System)

lHkh thoksa esa dksf’kdh; mikip; ds QyLo:i cgqr ls
vif’k"V inkFkZ fujUrj curs jgrs gSa tks 'kjhj ds fy, gkfudkjd
gksrs gSA dkcksZgkbMªsV ,oa olkvksa ds mikip; ds QyLo:i
CO2 ,oa H2O curss gS tcfd çksVhu ds mikip; ds QyLo:i
ukbVªkstuh vif'k"V inkFkZ tSls veksfu;k] ;wfj;k ,oa ;wfjd
vEy curs gSA vr% ,sls ukbVªkstuh vif’k"V inkFkkasZ dks 'kjhj
ls ckgj fudkyus dh tSo fØ;k dks mRltZu dgrs gSaA

çksVkstksvk] iksjhQsjk ,oa lhysUVªsVk la?k ds tUrqvksa esa
mRlthZ inkFkksZ a dks ckgj fudkyus ds fy, fo’ks"k vax ugha gksrs
gS tcfd vU; tUrqvksa esa blds fy, mRlthZ vaxksa dk ra= gksrk
gS ftls mRltZu ra= dgrs gSaA

ukbVªkstuh vif’k"V inkFkZ
(Nitrogenous Waste Product)
1- vehuks vEy (Amino Acid) : çksVhu ikpu ds QyLo:i

fufeZr vko’;drk ls vf/kd vehuks vEyksa dks dqN çk.kh
tSls ekWyLdk ,oa bdkbuksMesZVk vkfn esa ;wa gh mRltZu
dj fn;k tkrk gSA ,sls mRltZu dks vehuksVsfyd
(aminotelic) dgrs gaSA

2- veksfu;k (Ammonia) : ;g vehuks vEyksa ds Mh,sehus’ku
ds QyLo:i curh gSA ;g vR;Ur fo"kSSyh ,oa ty esa
?kqyu’khy gksrh gSA blhfy, vf/kdka’k tyh; tUrq tSls&
çkssVkstksvk] iksjhQsjk] lhysUVªsVk] ikWyhdhVk] tyh;
vkFkksZiksMk] vfLFky eNfy;ka vkfn ty ds lkFk bldk
mRltZu djrs gSA ,sls mRltZu dks veksuksVsfyd dgrs gSaA

3- ;wfj;k (Urea) : ;g veksfu;k ls de fo"kSyh ,oa ty esa
de ?kqyu’khy gksrh gSA blhfy, vf/kdka’k LFkyh; tSls&
o;Ld mHk;pj] Lruh ,oa ,sls tyh; tUrq ftuesa ty
dh cgqrk;r ugha gksrh gSA ;wfj;k ds :i esa mRlthZ
inkFkksa Z dks mRlftZr djrs gSA ,sls mRltZu dks ;wfj;ksVsfyd
dgrs gSA

bdkbZ & XVII

4- ;wfjd vEy (Uric Acid) : ;g ;wfj;k ls Hkh de fo"kSSyk
,oa ikuh esa v?kqyu’khy gksrk gSA vr% 'kq"d okrkoj.k esa
jgus okys LFkyh; tSls& i{kh] ljhl̀i] dhV vkfn mRlthZ
inkFkksZa dks ;wfjd vEy ds :i esa mRlftZr djrs gSA ,sls
mRltZu dks ;wfjdksVsfyd dgrs gaSA

buds vfrfjDr vU; ukbVªkstuh vif’k"V tSls&
VªkbfeFkkby ,ehu vkWDlkbM] ,sys.Vksbu] ,sys.Vksbd vEy]
Xokfuu] vkWfuZfFkd vEy] fØ,fVu ,oa fØ,fVfuu vkfn
Hkh tUrqvksa esa fufeZr gksrs gSA

mRltZu ra= dh lajpuk
(Structure of Excretory System)

euq"; esaa ,d tksM+h esVkusfÝd oD̀d mnjxqgk essa d’ks:d
n.M+ ds nksuksa vksj fLFkr gksrs gSA çR;sd oD̀d dh vkÑfr lse
ds cht ds leku gksrh gSA oD̀d ds Hkhrjh Hkkx dh vksj ,d
NksVk lk jU/kz ik;k tkrk gS ftls gkbye dgrs gSaA

çR;sd oD̀d ds gkbye okys Hkkx ls ,d ew=okfguh
fudydj mnjxqgk ds ihNs dh vksj c<+rh gSA nksuksa oD̀dksa dh
ew=okfgfu;ka mnjxqgk ds i’p Hkkx esa ew=k’k; esa [kqyrh gSA
ew=k’k; ihNs dh vksj ladjh ufydk ds leku ew=ekxZ (urethra)
esa cny tkrk gSA uj euq"; esa ew=ekxZ] f’k’u (penis) ds vxz
fljs ij fLFkr ew=tuu fNæ }kjk ckgj [kqyrk gSA tcfd eknk
esa njkj:ih fNæ esa [kqyrh gS ftls ;ksfu fNæ (vulva) dgrs
gSa ¼fp= 27-1½A

oD̀d ufydk ;k usÝksu
(Uriniferous tubule or Nephron)

çR;sd oD̀d vusd NksVh&NksVh dq.Mfyr jpukRed ,oa
fØ;kRed bdkb;ksa dk cuk gksrk gSA euq"; ds nksuksa oD̀dksa esas
yxHkx 20 yk[k oD̀d ufydk,a gksrh gSA oD̀d ds ckgjh
dkWVsZDl Hkkx esa òDd ufydk dk I;kysuqek cksesu lEiqV fLFkr
gksrk gSA blds Hkhrj vfHkokgh ,oa viokgh /kefudkvksa dh
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dsf’kdkvksa }kjk fufeZr tfVy xqPNk gksrk gS ftls dsf’kdkxqPN
;k Xykses:yl (Glomerulus) dgrs gSA cksesu lEiqV ds ihNs
dkWVsZDl Hkkx esa gh vR;f/kd dq.Mfyr lehiLFk dq.Mfyr
ufydk gksrh gSA blds ckn ufydk iryh gksdj gsUys ywi ds
:i esa oD̀d ds esM~;wyk Hkkx esa fLFkr gksrh gSA çR;sd oD̀d
ufydk ds gsUys ywi dh vkjksgh Hkqtk okil dkWVsZDl Hkkx esa
igqpus ij nwjLFk dq.Mfyr ufydk esa [kqy tkrh gSA ;g ,d
lh/kh vksj yEch laxzg ufydk esa [kqyrh gSA ftlesa lehi
faLFkr dbZ oD̀d ufydk,a [kqyrh gSaA laxzg ufydk,a dkWVsZDl
Hkkx ls çkjEHk gksdj oD̀d ds esM~;wyk Hkkx ls gksrh gqbZ isfYol
esa [kqyrh gS ¼fp= 27-2½A

mRltZu dh dkf;Zdh
(Physiology of Excretion)

Lrfu;ksa esa ;wfj;ksVsfyd mRltZu gksrk gSA mRltZu esa nks
çeq[k çfØ;k,a gksrh gS&

1- ;Ñr esa ;wfj;k&la’ys"k.k (Synthesis of urea)
2- oD̀dksa esa ew= fuekZ.k ,oa mRltZu (Urire formation

and excretion)
1- ;wfj;k la’ys"k.k % ;Ñr esa veksfu;k ds nks v.kq CO2

ls feydj ;wfj;k cukrs gSA

;wfj;k dk la’ys"k.k dbZ jklk;fud çfØ;kvksa dk ,d
tfVy pØ gksrk gS tks ;Ñr dksf’kdkvkssa ess a ,Utkbeksa dh
mifLFkr esa fujUrj pyrk jgrk gSA bl pØ esa vkWfuZFkhu]
flVqyhu ,oa vkftZuhu vehuksa vEyksa dk pØh; mi;ksx gksrk gSA
blhfy, bls vkWfuZFkhu pØ ;k ØsCl&gsUlyhV pØ dgrs gSA

2- ew= fuekZ.k ,oa mRltZu % oD̀d ufydkvksa esa ew=
fuekZ.k fuEufyf[kr rhu pj.kksa esa gksrk gS &

(i) ijkfuL;anu (Ultrafiltration)
(ii) p;ukRed vo’kks"k.k (Selective absorption)
(iii) lzko.k (Secretion)
(i) ijkfuL;anu (Ultrafiltration) : dsf’kdkxqPN esaa jDr dks

,d vfHkokgh /kefudk (afferent arteriole) ykrh gS
bldh dssf’kdk,a okil tqM+dj ,d viokgh /kefudk
(efferent arteriole) cukrh gS tks dsf’kdkxqPN dks
ifjufydk tky ls tksM+rh gSA blls dsf’kdkxqPN esa
:fèkj mPp nkc yxHkx 60 mm Hg ds lkFk cgrk gSA

fp= 27-1 % euq"; dk mRltZu ra=

fp= 27-2 % usÝksu dh lajpuk fp= 27-3 % vkWfuZFkhu pØ
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dsf’kdk xqPN dh jDr dsf’kdkvksa ,oa cksesu lEiqV dh
nhokj cgqr eghu ,oa fNfær gksrh gSA ;s nksuksa nhokjsa
vkil esa feydj ,d eghu dsf’kdkxqPN dyk
(Glomerular membrane) cukrh gSA bl dyk dh
ikjxE;rk lkekU; jDr dsf’kdkvkssa dh rqyuk esa 100 ls
1000 xquk vf/kd gksrh gSA vr% dsf’kdkxqPN dh dsf’kdkvksa
ls jDr ds IykTek dh yxHkx 12% ek=k Nudj cksesu
lEiqV esa pyh tkrh gSA bl rjy dks dsf’kdkxqPN
fuL;an (Glomerular filtrate) vksj bl çfØ;k dks
ijkfuL;anu dgrs gSA bl fuL;an esa :f/kjk.kqvksa ,oa
IykTek çksVhu ds vfrfjDr jDr ds lHkh ?kVd tSls&
ty] yo.k] Xywdkst] ;wfj;k] vehuks vEy vkfn gksrs gSA
ijkfuL;anu eq[;r% dsf’kdkxqPN dh jDr dsf’kdkvksa essa
mifLFkr jDr nkc yxHkx 60mm Hg ds dkj.k gksrk gSA
;g fuL;an T;ksa dk R;ksa ew= ds :i esa ckgj mRlftZr
ugha gksrk gSa cfYd blesa mifLFkr ykHknk;d inkFkksZa dks
oD̀d ufydk dh dksf’kdk, p;ukRed vo’kks"k.k }kjk
okil jDr esa igq¡pkrh gSA

(ii) p;ukRed vo’kks"k.k (Selective absorption) : oD̀d
ufydk dh lehiLFk dq.Mfyr ufydk dh dksf’kdk,a
fuL;an ds yxHkx 65-80% Hkkx dk vo’kks"k.k djds
ifjufydk dsf’kdktky dh dsf’kdkvksa ds :f/kj esa igq¡pk
nsrh gSA bl çfØ;k esa yxHkx lkjs Xywdkst] dkcZfud
inkFkksZa ,oa vdkcZfud vk;uksa dk vo’kks"k.k gks tkrk gSA
ty, Na + ,oa Cl - vk;uksa dk vo’kks"k.k eq[;r% gsuys ywi
,oa laxzg ufydk okys Hkkx esa gksrk gSA

(iii) lzko.k (Secretion) : lehiLFk ,oa nwjLFk dq.Mfyr
ufydkvksa dh dksf’kdk,a ifjufydk tky dh dsf’kdkvksa
ds jDr ls dqN inkFkksZa dks xzg.k djds fuL;an esa eqDr dj
nsrh gSA bl çfØ;k dks gh lzko.k dgrs gSaA bl çfØ;k
}kjk ;wfjd vEy tSls gkfudkjd inkFkksZa ,oa K+, H+

vkfn dk lzko.k gksrk gSA

laxzg ufydkvksa ls oD̀d ds isfYol Hkkx esa igq¡pus
rd fuL;an ew= cu tkrk gSA blesa 95% ty] 2.6%
;wfj;k rFkk yo.k] ;wfjd vEy] veksfu;k] fØ,fVu vkfn
inkFkZ gksrs gSA ew= dk ihyk jax ;wjksØkse o.kZd dh
mifLFkr ds dkj.k gksrk gSA

ew=.k (Micturition)
'kjhj ls ew= dks ckgj fudkyus dh çfØ;k dks ew=.k

dgrs gSaA oD̀d ds isfYol ls ew=] ew= ufydk }kjk ew=k’k; esa
igq¡prk gSA ew=k’k; ew= dks laxzg djus ,oa fuf’pr vUrjky

ds i’pkr~ ckgj fudkyus dk dk;Z djrk gSA ew=k’k; esa nks
çfrorhZ fØ;k,a laxzg çfrorZ ,oa fjfDru çfrorZ gksrh gSA
buesa ls laxzg çfrorZ ew=k’k; esa ew= dks laxzg djus ,oa
fjfDru çfrorZ tks ew=k’k; dks [kkyh djus ds fy, çsfjr
djrh gSA

ew= fuekZ.k ,oa gkeksZu fu;a=.k
(Urine formation and Hormone control)

ew= fuekZ.k dh fØ;k eq[;r% fuEu gkeksZuksa }kjk çHkkfor
gksrh gS &

(i) ,YMksLVhjksu (Aldosterone) % ;g ,Mªhuy xzfUFk }kjk
lzkfor gksrk gSA ;g fuL;an ls Na+ ds vo’kks"k.k dks
c<+krk gS rkfd 'kjhj esa Na+ dh mi;qDr ek=k cuh jgsA
bl gkeksZu dh deh ls jDr esa K+ dh ek=k c<+ tkrh gSA
blls ,Mhlu jksx gks tkrk gSA

(ii) ,UVhMkb;wjsfVd ;k oslksizflu gkeksZu (ADH) : ;g
ih;w"k xzfUFk ds i’p Hkkx }kjk lzkfor gksrk gSA ;g ew=
esa ty dh ek=k dks fu;af=r djrk gSA ADH dk lzko.k
de gks tkus ls ew= dh ek=k c<+ tkrh gSA bls ew=yrk
(Diuresis) dgrs gSa rFkk bl vlkekU;rk dks cgqew= jksx
(Diabetes insipidus) dgrs gaSA ADH ds vf/kd lzko.k
gksus ij ew= xk<+k gks tkrk gSA

lefLFkfr (Homeostasis)
oD̀d ew= fuekZ.k ,oa mlds ckgj fu"dklu ds vykok

ty larqyu] yo.k larqyu ,oa vEy&{kkj larqyu cuk;s j[kus
dk dk;Z Hkh djrs gSA blls 'kjhj dks fLFkj voLFkk (steady
state) esa cuk, j[kk tkrk gSSA bl çfØ;k dks okYVj dsuu
(Walter Canon) us lefLFkfr ;k gksfe;ksLVsfll uke fn;kA

egRoiw.kZ fcUnq
1- ukbVªkstuh vif’k"V inkFkZ& vehuks vEy] veksfu;k] ;wfj;k]

;wfjd vEy] VªkbfeFkkby vkWDlkbM+ vkfnA

2- euq"; ds mRltZu ra= es ,d tksM+h oD̀d] ew=okfgfu;ka]
ew=k’k; ,oa ew= ekxZ gksrs gSaaA

3- o`Dd vusd NksVh&NksVh dq.Mfyr lajpukRed ,oa
fØ;kRed bdkb;kssa dk cuk gksrk gS ftUgsa usÝksu dgrs
gSaA

4- ew= fuekZ.k dh çfØ;k esa (i) ijkfuL;anu (ii) p;ukRed
vo’kks"k.k (iii) lzko.k pj.k gksrs gSA

5- ew= fuekZ.k fØ;k dk fu;a=.k eq[;r% ,YMksLVhjksu ,oa
,UVh Mkb;wjsfVd gkeksZu }kjk gksrk gSA
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vH;klkFkZ ç'u
oLrqfu"B ç'u
1- vuko’;d vehuks vEyksa ls ;wfj;k dk la’ys"k.k dgk¡

gksrk gS &

¼va½ oD̀d ¼c½ ew=k’k;

¼l½ ;Ñr ¼l½ oD̀d ufydk,a

2- ijkfuL;anu gksrk gS &

¼v½ :f/kj dsf’kdkvksa esa

¼c½ Ård nzO; esa

¼l½ ckseu lEiqV esa

¼n½ ;Ñr esa

3- gsUys dk ywi gksrk gS &

¼va½ oD̀d ds dkWVsZDl Hkkx esa

¼c½ oD̀d ds esM~;wyk esa

¼l½ vf/koD̀d xzfUFk ds dkWVsZDl esa

¼n½ vf/koD̀d xzfUFk ds esM~;wyk esa

4- Lrfu;ksa dk izeq[k mRlthZ inkFkZ gS &

¼va½ ;wfj;k ¼c½ ;wfjd vEy

¼l½ veksfu;k ¼n½ vehuks vEy

5- i{kh gksrs gS &

¼va½ veksuksVsfyd ¼c½ ;wfjdksVsfyd

¼l½ vehuksVsfyd ¼n½ ;wfj;ksVsfyd

vfry?kqÙkjkRed ç'u
1- ukbVªkstuh vif’k"V inkFkksZa dks 'kjhj ls ckgj R;kxus dh

çfØ;k dks dgrs gaSA

2- euq"; ds ew= esa mifLFkr çeq[k ukbVªkstuh vif’k"V gSA

3- oD̀d dh lajpukRed ,oa fØ;kRed bdkbZ gksrh gSA

4- ew= fuekZ.k dh çfØ;k ds çeq[k pj.k dkSu ls gSA

5- cksesu lEiqV oD̀d ds fdl Hkkx esa fLFkr gksrs gSA

y?kqÙkjkRed ç'u
1- vehuksVsfyd] ;wfj;ksVsfyd ,oa ;wfjdksVsfyd tUrqvksa ls

vki D;k le>rs gS\

2- gksfe;ksLVsfll ij laf{kIr fVIi.kh fyf[k,A

3- vkWuhfFkZu pØ dk o.kZu dhft,A

4- ijkfuL;anu fdls dgrs gSa\

5- ew=.k fdls dgrs gSa\

6- p;ukRed vo’kks"k.k ij laf{kIr fVIi.kh fyf[k,A

7- mRltZu ra= dk ukekafdr fp= cukb;sA

8- ussÝksu dk ukekafdr fp= cukb;sA

9- cgqew= jksx fdls dgrs gSa\

10- ew= fuekZ.k dks gkeksZu dSls çHkkfor djrs gS\

fuca/kkRed ç'u
1- mRltZu D;k gS\ Lrfu;ksa esa vkWuhZFkhu pØ ds pj.kkssa dk

o.kZu dhft,A

2- Lrfu;ksas esa mRltZu ra= dh lajpuk dk lfp= o.kZu
dhft,A

3- ew= ds fuekZ.k dh izfØ;k dk foLrr̀ o.kZu dhft,A

4- mRltZu D;k gS\ usÝksu dh lajpuk dk lfp= o.kZu
dhft,A

5- fofHkUUk çdkj ds ukbVªkstuh vif’k"V inkFkksZa dk o.kZu
dhft,A

mÙkjekyk % 1 ¼l½ 2 ¼l½ 3 ¼c½ 4 ¼v½ 5 ¼c½
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v/;k; & 28

vUr%L=koh xzfUFk;ka
(Endocrine Glands)

çkf.k;kssa esa gksfe;ksLVsfll dks cuk;s j[kus ds fy, raf=dk
ra= ,oa vUr% lzkoh ra= la;qDr :i ls dk;Z djrs gSaA vUr%
lzkoh ra= gkWeksZu ds }kjk tSo fØ;kvksa dk fu;eu djrs gSA
lkekU;r% gkWeksZUl çksVhu ;k LVhjkW;M çÑfr ds gksrs gSA ;s
ty es ?kqyu’khy gksrs gS rFkk dk;Z lekIr gksrs gh Uk"V gks tkrs
gSA vUr% lzkoh ra= ,oa bldh dk;Z ç.kkyh ds v/;;u dks
vUr% lzkoh foKku (Endocrinology) dgrs gaSA FkkWel ,Mhlu
dks  vUr% lzkoh foKku dk tud dgk tkrk gSA

d’ks:d çkf.k;ksasa esa rhu çdkj dh xzfUFk;ka gksrh gSa &

1- cfg%lzkoh xzfUFk;ka (Exocrine glands) : ;s okfguh&;qDr
xzfUFk;ka gksrh gSA buds }kjk lzkfor inkFkZ okfgfu;ksa }kjk
fofHkUUk vaxks rd igqaprs gSA tSls& Losn xzfUFk] rsy xzfUFk]
'ys"ek xzfUFk] ykj xzfUFk] ;Ñr vkfnA

2- vUr %l z k o h  x z f U F k; k a  (Endocrine glands) : ; s
ufydkfoghu xzfUFk;ka gksrh gSA buds }kjk lzkfor inkFkZ
jDr }kjk y{; vaxksa o Årdksa rd igq¡prs gSA tSls&
ih;w"k xzfUFk] FkkbjkWbM] ,Mªhuy vkfn ¼fp= 28-1½A

3- fefJr xzfUFk;ka (Mixed glands) : ;s cfg% ,oa vUr%
lzkoh nksuksa izdkj dh xzfUFk;ksa ds :i essa dk;Z djrh gSA
;s okfguh;qDr gksrh gS ysfdu buessa cfg% ,oa vUr% lzkoh
nksuksa gh çdkj ds Hkkx gksrs gSA tSls& vXuk’k;

euq"; esa fuEu vUr% lzkoh xzfUFk;ka ik;h tkrh gS &

1- ih;w"k xzfUFk (Pitutary glands)
2- FkkbjkWbM xzfUFk (Thyroiod glands)
3- iSjkFkkbjkWbM xzfUFk (Parathyroid glands)
4- vf/koD̀d xzfUFk (Adrenal glands)
5- Fkkbel xzfUFk (Thymudts glands)
6- ihfu;y ckWMh (Pineal Body)
7- fefJr xzfUFk (Mixed glands) & vXuk’k;

8- tun (Gonad)

ih;w"k xzfUFk (Pitutary glands)
;g LQhukWbM vfLFk dh lSyk VkflZdk xqgk esa fLFkr gksrh

gSA ;g buQUMhcqye }kjk gkbiksFkSysel ls tqM+h jgrh gSA ;g

fp= 28-1 % euq"; esa vUr%L=koh xzfUFk;ksa dh fLFkfr fp= 28-2 % ih;w"k xzfUFk dh lajpuk
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yxHkx lHkh çfØ;kvksa ds lkFk gh egÙoiw.kZ vUr% lzkoh
xzfUFk;ksa ds lzko.k dk Hkh fu;a=.k djrh gSA blhfy, bls
ekLVj xzfUFk Hkh dgk tkrk gS ¼fp= 28-2½A

ih;w"k xzfUFk fØ;kRed :i ls ,fMuksgkbiks&Qkbfll
,oa U;wjks gkbiksQkbfll nks Hkkxksa esa caVh gksrh gSA

,fMuksgkbiksQkbfll % ;g ih;w"k xzfUFk dk yxHkx
75% Hkkx gksrk gSA ,fMuksgkbiksQkbfll }kjk lkr çkssVhu
gkWeksZUl lzkfor gksrs gSa buesa ls o`f) gkWeksZu] feysukslkbV çssjd
gkWeksZu o çkssysfDVu ds vfrfjDr lHkh vU; Vªksfid gkWeksZu gksrs
gSA tks vUr% lzkoh xzfUFk;ksa dks lzko.k ds fy, çssfjr djrs gSA

(i) lksesVk sVªk sfiu ;k o`f) gkeksZu (Somatotropin or
Growth Hormone- STH-GH) : ;g 'kkjhfjd of̀) dks
fu;af=r djrk gSA ;g DNA, RNA, çksVhu la’ys"k.k]
gfì;ksa esa of̀) dks c<+kok nsdj 'kkjhfjd of̀) dks çssfjr
djrk gSA

(ii) çkssysfDVu gkeksZUk % fL=;ksa esa xHkZdky ds nkSjku vf/kd
ek=k esa lzkfor gksdj Lruksa dh of̀) dks çssfjr djrk gSA
f’k’kqtUe ds ckn nqX/k ds lzko.k dks çssfjr djrk gSA

(iii) iqfVdk çssjd gkeksZu (Follicle Stimulating Hormone-
FSH) : ;g iq#"kksa esa 'kqØtuu ,oa fL=;ksa esa v.Mtuu
rFkk eknk gkWeksZu ,LVªkstu ds lzko.k dks çsfjr djrk gSA

(iv) Y;wVhukbftax gkWeksZu ,oa vUrjkyh dksf’kdk çssjd
gkWeksZu % iq#"kksa esa ;g o"̀k.k dh vUrjkyh dksf’kdkvksa dks
,.Mªkstu ¼uj gkWeksZu½ ,oa fL=;ksa esa ;g v.MksRlxZ] dkWiZl
Y;wfV;e ds fodkl rFkk çksstsLVhjksu ds lzko.k dks çssfjr
djrk gSA

(v) ,Mªhuks dkWfVZdksVªksfid gkeksZu& ;g ,Mªhuy xzfUFk ds
dkWVªsDl Hkkx dks gkWeksZu lzko.k ds fy, çssfjr djrk gSA

(vi) FkkbjksVªksfiu ;k FkkbjkWbM çssjd gkWeksZu % ;g  FkkbjkWbM
xzfUFk dh of̀) ,oa gkWeksZu lzko.k ds fy, çsfjr djrk gSA

(vii) feysukslkbV çsjd gkWeksZu % ;g feySuksQkslZ dks mÙksftr
djrk gSA

U;wjksgkbiksQkbfll % ;g vis{kkÑr NksVk ,oa Bksl
gksrk gSA blds }kjk oSlksçsflu ,oa vkWDlhVksflu gkWeksZu lzkfor
gksrs gSA oSlksçssflu dks ,UVhMkb;wjsfVd gkeksZu Hkh dgrs gSaA
bldh deh ls MkbfcVht bUlhfiMl jksx gks tkrk gSA

vkWDlhVksflu gkWeksZu Lru xzfUFk;ksa ls nqX/k ds fu"dklu
,oa f’k’kq tUe esa lgk;d gksrk gSA

FkkbjkWbM xzfUFk (Thyroid glands)
euq"; esa  FkkbjkWbM xzfUFk f}ikfyor lajpuk ds :i esa

daB ds uhps 'okluyh ds nksuksa vksj fLFkr gksrh gSA ;g lcls
cM+h vUr% lzkoh xzfUFk gSA euq"; esa FkkbjkWbM xzfUFk dk Hkkj
25-30 gm gksrk gSA fL=;ksa esa ;g dqN cM+h gksrh gSA ;g
xzfUFk FkSyhuqek iqfVdkvksa dh cuh gksrh gSA iqfVdk,a la;ksth
Ård ls cus LVªksek esa fuyfEcr jgrh gSSA iqfVdkvksa dh xqgk
esa FkkbjksXykscwfyu Hkjk jgrk gSA

FkkbjkWbM xzfUFk ds gkWeksZu ,oa dk;Z % FkkbjkWbM+
xzfUFk }kjk FkkbjkWfDlu ;k VsVªkvk;ksMksFkkbjksuhu (T4) ,oa
Vªkbvk;ksMksFkkbjksuhu (T3) lzkfor gksrs gSA

FkkbjkWbM gkWeksZu mikip; nj esa of̀) djds O2 
dh

[kir] ân; Lianu nj] çkssVhu] Xykbdkstu] olk ds la’ys"k.k
,oa 'kjhj rki dks c<+kok nsrs gSA ;g Ård ds foHksnu ,oa
VsMiksy ds dk;kZUrj.k ds fy, vko’;d gksrk gSA

FkkbjkWbM dh vfu;fer;k,¡ (Abonormality of Thyroid)
gkbiksFkkbjkW;fMTe (Hypothyroidism) : vk;ksMhu ;k

FkkbjkWbM gkWeksZu dh deh ls xyx.M ;k ?ksa?kk jksx gks tkrk
gSA blesa xnZu Qwwydj eksVh dkWyj ds leku gks tkrh gSA

cpiu esasa FkkbjkWbM+ ds vYilzko.k ls tM+ekuork
(Cretinism) jksx gks tkrk gSA ftlessa cPps ckSus ,oa eancqf)
gksrs gSA

o;Ldksa esa FkkbjkWbM ds vYilzko.k ls fefDlMhek jksx gks
tkrk gSA ftlesa tM+ekuork ds nks"kksa ds lkFk gh Ropk ty ds
,df=r gksus ls Qwy tkrh gS ¼fp= 28-3½A

gkbij FkkbjkW;fMTe (Hyperthyroidism) : FkkbjkWbM
gkeksZu ds vfrlzko.k ls us=ksRlsa/kh xyx.M (Exopthalmic
Goitre) gks tkrk gSA blesa us=xksydkssa ds uhps 'ys"ek ds
,df=r gks tkus ls us=xksyd ckgj dh vksj mHkj vkrs gSA

fp= 28-3 % FkkbjkWbM xzfUFk
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Fk kbjk s dSf YlVk sfuu gk Wek s Zu  (Thyrocalcitonin
hormone) : ;g FkkbjkWbM ds LVªksek dh iSjkiqfVdk ;k ‘C’
dksf’kdkvksa }kjk lzkfor gksrk gSA ;g gfì;ksa ds fo?kVu dks
de djds o ew= esa Ca++ dh ek=k dks c<+kdj ECF esa Ca++

dh ek=k dks de djrk gSA

iSjkFkkbjkWbM xzfUFk;ka (Parathyroid Glands)
euq"; esa FkkbjkWbM xzfUFk ij fLFkr pkj NksVh iSjkFkkbjkWbM

xzfUFk;ka gksrh gSA ;s xzfUFky dksf’kdkvksa ds l?ku fi.M ds #i
esa gksrh gSA

iSjkFkkbjk WbM ds gkWek sZu ,oa dk;Z % ;ss xzfUFk;ka
iSjkFkkWeksZu (Parathormone-PTH) uked gkWeksZu dk lzko.k
djrs gSa ftls dkWfyi dk gkeksZu Hkh dgrs gSaA

;g jDr esa foVkfeu ̂Mh^ ds lkFk feydj dSfY’k;e dh
vkn’kZ ek=k dks cuk;s j[krk gSA o;Ld euq"; esa yxHkx 1 kg
dSfY’k;e gksrk gSA bldk 99% vfLFkvksa esa gksrk gSA iSjkFkkWekZsu
vka= ,oa o`Dd ufydkvksa esa dSfY’k;e ds vo’kks"k.k ,oa QkWLQsV
ds mRltZu dks c<+krk gSA

iSjkFkkbjkWbM dh vfu;ferrk,¡ (Abonormalities
of Parathyroid) % iSjkFkkWeksZu ds vYilzko.k ls ECF esa
‘Ca++’dh ek=k de ,oa QkWLQsV dh ek=k vf/kd gks tkrh
gSA blls isf’k;ksa esa ,saBu vksj dEiu gksus yxrk gSA bls
fVVSuh jksx dgrs gaSA

iSjkFkkWeksZu ds vfrlzko.k ls vfaaLFk;ka detksj o Hkaxqj gks
tkrh gSA bls vksfLVvksiksjksfll (Osteoporosis) jksx dgrs gaSA

vf/koD̀d xzfUFk;ka (Adrenal Glands)
çR;sd oD̀d ds vxys fljs ij Vksih leku vf/koD̀d

xzfUFk gksrh gSA ;g nks Hkkxksa esa foHksfnr gksrh gSA ckgjh ,Mªhuy
dkWVsZDl ,oa Hkhrjh ,Mªhuy esM~;wyk ¼fp= 28-4½A

,Mªhuy dkWVsZDl ds gkWeksZu ,oa buds dk;Z % bl Hkkx
}kjk lzkfor gkWeksZu ¼yxHkx 50½ dks rhu Jsf.k;ksa esa ckaVk x;k gS &
1- feujsyks dkWjfVdksbM~l % buessa ,YMksLVhjksu çeq[k

gksrk gSA ;g oD̀d esa Na+ o Cl– ds vo’kks"k.k rFkk K+

vk;uksa ds mRltZu dks c<+kok nsdj jDr esa ijklj.k nkc
dk fu;eu djrk gSA

2- Xywdks dkWjfVdksbM~l % buesa dkWjfVlksy o dkWfVZdksLVhjksu
çeq[k gksrs gSA ;s ;Ñr es Xykbdks& tsusfll ¼Xywdkst ls
Xykbdkstu½] Xywdksfu;kstsusfll ¼olk o vehuksa vEyksa
ls Xywdkst½ rFkk ;wfj;k la’ys"k.k dks c<+krk gSA

3- fyax gkWeksZu % lHkh euq";ksa esa dqN ek=k esa ,UMªkstu ¼uj
gkWeksZu½ o ,LVªkstu ¼eknk gkWeksZu½ lzkfor gksrs gSA ;s gkWeksZu
isf’k;ksa rFkk tuukaxks ds fodkl dks çssfjr djrs gSA

,Mªhuy esM~;wyk ds gkWeksZu ,oa buds dk;Z % bl
Hkkx }kjk ,Mªhusyhu ;k ,ihusÝhu ,oa ukWj,Mªhusyhu ;k ukWj
,ihusÝhu gkWeksZu lzkfor gksrs gSA ;s gkeksZu euq"; dks ladVkoLFkk
esa ,d mxz çfrfØ;k ds fy, rS;kj djrs gSA

,Mªhuy gkWeksZu dh deh ls lksfM;e ,oa ty dk vf/kd
mRltZu gks tkus ls futZyhdj.k gks tkrk gSA bls ,Mhlu jksx
dgrs gSA blesa O;fDr dh èR;q rd gks tkrh gSA blhfy,
,Mªhuy xzfUFk;ksa ds gkWeksZu ̂ ^thou j{kd gkWekZsu** gksrs gSA

Fkkbel xzfUFk (Thymus Gland)
;g ân; ds vkxs fLFkr f}ikfyor xzfUFk gksrh gSA ;g

tUe ds le; fodflr gksrh gSA 8-10 o"kZ dh vk;q rd cM+h
gksrs jgus ds i’pkr] /khjs&/khjs NksVh gksdj o)̀koLFkk esa rUrq
ds leku lajpuk ds :i esa jg tkrh gSA

bl xzfUFk }kjk lzkfor Fkkbeksflu gkWeksZu xzfUFk }kjk
fufeZr fyEQkslkbV dksf’kdkvksa dks ckgjh çfrtu inkFkksZa dks
u"V djus ds fy, çssfjr djrk gSA

ihfu;y dk; (Pineal Body)
;g efLr"d ds çefLr"d xksyk/kksZ ds chp ,d [kks[kys

oÙr ij fLFkr gksrh gSA blds }kjk feysVksfuu gkWeksZu lzkfor
gksrk gSA ;g gkWeksZu fuEu d’ks:d esa ih;w"k xzfUFk }kjk lzkfor
feySukslkbV çssjd gkWeksZu ds foijhr dk;Z djrk gSA blds
çHkko ls feySuksQkslZ ds jax inkFkZ dsUæh; Hkkx esa ,df=r gks
tkrs gSA ftlls Ropk dk jax gYdk gks tkrk gSA Lrfu;ksa esa
;g gkWeksZu tuukaxks ds fodkl ,oa buds dk;Z dk vojks/ku
djrk gSA

vXuk’k; (Pancreas)
euq"; esa ;g mnjxqgk esa vkek’k; ds ihNs fLFkr fefJr

xzfUFk gksrh gSA bldk 98-99% Hkkx cfg% lzkoh gksrk gSA 'ks"k
vUr% lzkoh dksf’kdkvksa ds NksVs&NksVs v.Mkdkj Bksl lewg gksrs
gSA bUgsa ySaxjgSUl dh }hfidk,¡ (Islets of Langerhans) dgrs
gSA buesa eq[;r% dksf’kdk,a (Beta Cells) ,oa-dksf’kdk,a
(Alpha Cells) mifLFkr gksrh gSA

fp= 28-4 % vf/koD̀d xzfUFk dh lajpuk
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gkWeksZu ,oa buds dk;Z % chVk ,oa ,YQk dksf’kdk,aa
Øe’k% bUlwfyu o Xywdkxksu gkWeksZu dk lzko.k djrh gSA
bUlwfyu jDr esa Xywdkst dh ek=k de djus ,oa Xywdkxksu
jDr esa Xywdkst dh ek=k dks c<+kus dk dk;Z djrk gSA

bUlwfyu gkWeksZu dh deh ls jDr vkSj ew= esa Xywdkst dh
ek=k c<+ tkrh gSA blls e/kqesg jksx gks tkrk gSA

tun (Gonad)
tun ;k tuu xzfUFk;ka lkbVkstsfud (Cytogenic) vax

gS] budk eq[;% dk;Z tuu dksf’kdk,a fufeZr djuk gSA vUr%
lzo.k dk dk;Z xkS.k gSA uj tuu xzfUFk dks o"̀k.k ,oa eknk
tuu xzfUFk dks v.Mk’k; dgrs gSaA

o"̀k.k (Testis) esa vusd dq.Mfyr ufydkdkj 'kqØtu
ufydk,a ik;h tkrh gS buds e/; la;ksth Ård esa NksVh&NksVh
dksf’kdkvksa ds lewg ik;s tkrs gSA ftUgsa vUrjkyh ;k ysfMax
dksf’kdk,a dgrs gSaA ;s uj gkWeksZu VsLVksLVhjksu dk lzko.k djrh
gSA ;g lgk;d tuukaxksa ,oa f}rh;d ySafxd y{k.kksa ds
fodkl dk fu;eu djrk gSA

v.Mk’k; (Ovary) dh xzkfQ;u iqfVdkvksa dh Fkhdk
bUVjuk }kjk ,LVªkstu (Estrogen) gkeksZu lzkfor gksrk gSA ;g
lgk;d tuukaxksa ,oa f}rh;d ySafxd y{k.kksa ds fodkl dk
fu;eu djrk gSA v.Mk’k; ds dkWiZl Y;wfV;e }kjk çksstsLVsjksu
,oa fjysfDlu gkWeksZu lzkfor gksrs gSA çksstsLVsjksu xHkkZ’k; dks
xHkkZoLFkk ds fy, rS;kj djrk gS rFkk Hkzw.k ds vkjksi.k ,oa
Lruksa esa nqqX/k mRiUu djus dk dk;Z djrk gSA fjysfDlu gkWeksZu
f’k’kq tUe ls igys Jksf.k es[kyk ds I;wfcd flEQkbfll tksM+
dks f’kfFky dj f’k’kq ds tUe dks lqxe cukrk gSA

egRoiw.kZ fcUnq
1- ih;w"k xzfUFk esa fØ;kRed :i ls ,fMuks gkbiksQkbfll

,oa U;wjksgkbiksQkbfll Hkkx gksrs gSA

2- FkkbjkWbM f}ikfyor xzfUFk gksrh gSA blds }kjk FkkbjkWfDlu
gkWeksZu lzkfor gksrk gSA

3- ,Mªhuy xzfUFk esa dkWVsZDl o esM;wyk nks Hkkx gksrs gSA

4- ,YMksLVhjksu gkWeksZu dh deh ls ,Mhlu jksx gks tkrk gSA

5- vXuk’k; fefJr xzfUFk gksrh gSA

6- vXuk’k; }kjk bUlwfyu gkWeksZu lzkfor gksrk gSA bldh
deh ls e/kqesg jksx gks tkrk gSA

vH;klkFkZ ç'u
oLrqfu"B ç'u
1- euq"; esa ekLVj xzfUFk dkSu lh gS\

¼v½ ,Mªhuy ¼c½ vXuk’k;

¼l½ FkkbjkWbM ¼n½ ih;w"k

2- ,YMksLVhjksu ds vYilzko.k ls gksrk gSA

¼v½ ,Mhlu jksx ¼c½ e/kqesg

¼l½ ckSukiu ¼n½ ?ksa?kk jksx

3- ySaxjgSal }hfidk,a dgka ik;h tkrh gS\

¼v½ FkkbjkWbM ¼c½ ihfu;y dk;

¼l½ vXuk’k; ¼n½ ,Mªhuy

4- dkSu lh xzfUFk cfg% ,oa vUr% lzkoh nksuksa gksrh gS\

¼v½ ih;w"k ¼c½ ,Mªhuy

¼l½ vXuk’k; ¼n½ iSjkFkkbjkWbM

5- FkkbjkWbM gkWeksZu dh deh ls gksus okyk jksx gSA

¼v½ e/kqesg ¼c½ ,Mhlu jksx

¼l½ ?ksa?kk jksx ¼n½ fVVSuh

vfry?kqÙkjkRed ç'u
1- lcls cM+h vUr% lzkoh xzfUFk dkSu lh gS\

2- oSlksçssflu dh deh ls gksus okyk jksx gSA

3- FkkbjkWbM xzfUFk dgka fLFkr gksrh gS\

4- e/kqesg jksx fdl gkWeksZu ds vYilzko.k ls gksrk gS\

5- of̀) gkeksZu fdl xzfUFk }kjk lzkfor gksrk gS\

y?kqÙkjkRed ç'u
1- vUr% ,oa cfg% lzkoh xzfUFk;ksa esa vUrj fyf[k,A

2- ih;w"k xzfUFk ds U;wjksgkbiksQkbfll Hkkx }kjk lzkfor gksus
okys gkWeksZu ,oa budk dk;Z fyf[k,A

3- vUr% lzkoh xzfUFk fdls dgrs gSa\ euq"; esa çeq[k dkSu lh
vUr% lzkoh xzfUFk;ka ik;h tkrh gS\

4- ih;w"k xzfUFk ds ,fMuksgkbiksQkbfll Hkkx }kjk lzkfor
gkWeksZUl ds uke fyf[k,A

5- gkWeksZu fdls dgrs gS\ 'kjhj esa budk egRo crkb;sA

6- ih;w"k xzfUFk dks ekLVj xzfUFk D;ksa dgk tkrk gS\

7- ihfu;y dk; ij fVIi.kh fyf[k,A

8- Fkkbel xzfUFk ij laf{kIr fVIi.kh fyf[k,A

9- ?ksa?kk jksx fdl gkWeksZu dh deh ls gksrk gS\ bl jksx ds
y{k.k fyf[k,A

10- oSlksçssflu dks ,UVh Mkb;wjsfVd gkWeksZu D;ksa dgk tkrk gS\
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fuca/kkRed ç'u
1- vUr% lzkoh xzfUFk fdls dgrs gS\ iSjkFkkbjkWbM xzfUFk ,oa

blds }kjk lzkfor gkWeksZu ds dk;kasZ dk o.kZu dhft,A

2- ih;w"k xzfUFk ds gkWeksZUl ds dk;kasZ dk o.kZu dhft,A

3- FkkbjkWbM xzfUFk ij foLrr̀ ys[k fyf[k,A

4- ,Mªhuy xzfUFk ,oa blds gkWeksZUl ds dk;ksZ dk o.kZu
dhft,A

5- vXuk’k; xzfUFk dk foLrr̀ o.kZu dhft,A

mÙkjekyk % 1 ¼n½ 2 ¼v½ 3 ¼l½ 4 ¼l½ 5 ¼l½
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v/;k; & 29

raf=dk ra=
(Nervous System)

Lrfu;ksa esa cká o vkUrfjd okrkoj.k esa gksus okys ifjorZuksa
rFkk lHkh tSo fØ;kvksa dks vUr% lzkoh ,oa raf=dk ra= }kjk
fu;af=r fd;k tkrk gSA vUr% lzkoh ra= fof’k"V gkWeksZUl }kjk
tcfd raf=dk ra= raf=dk vkosxkssa }kjk tSfod fØ;kvksa dk
fu;a=.k djrk gSA raf=dk ra= dh fØ;k’khyrk vUr% lzkoh ra=
dh rqyuk esa vf/kd rhoz gksrh gSA

lHkh d’ks#d çkf.k;ksa ds leku gh euq"; esa Hkh raf=dk
ra= dks eq[;r% rhu Hkkxksa esa ckaVk tkrk gS &

1- dsUæh; raf=dk ra= (Central Nervous System)
2- ifj/kh; raf=dk ra= (Peripheral Nervous System)
3- Lok;Ùk raf=dk ra= (Autonomous Nervous System)

dssUæh; raf=dk ra= (Central Nervous System)
efLr"d ,oa es:jTtq feydj dsUæh; raf=dk ra= cukrs gSA

;g çk.kh dh lHkh fØ;kvksa dk fu;a=.k ,oa fu;eu djrk gSA

efLr"d (Brain) : ;g dksey ,oa [kks[kyk vax gkssrk gSA
;g djksfV dh diky xqgk esa fLFkr gksrk gSA bls lgkjk nsus
,oa ckgjh vk?kkrksa ls lqj{kk çnku djus ds fy, blds pkjksa
vksj rUrqe; la;ksth Ård dh rhu f>fYYk;ksa dk vkoj.k gksrk
gSA ckgj ls Hkhrj dh vksj ;s Øe’k% n`<+rkfudk (Duramater)]
tkyrkfudk (Arachnoid) ,oa ènqrkfudk (Piamater) gksrh
gSA ftUgsa dikyh; esfuUtst dgrs gSSaA

efLr"d f}ik’ohZ; gksrk gS ,oa bls rhu Hkkxksa esa ckaVk tk
ldrk gS &

(i) vxz efLr"d (ii) e/; efLr"d  (iii) i’p efLr"d
(i) vxz efLr"d (Fore brain) : ;g ?kzk.k fi.M] çefLr"d

xksyk)Z ,oa Mk,uflQsyksu rhu Hkkxksa ls cuk gksrk gSA
?kzk.k fi.M v/kj ry ij ?kzk.k ekxZ ls tqM+s gksrs gS ,oa i`"B
ry ij çefLr"d xksyk)ksZa ls <ds jgrs gSaA

?kzk.k fi.Mksa ds ihNs nks cM+s çefLr"d xksyk)Z gksrs gSaA ;s
iwjs efLr"d dk yxHkx nks frgkbZ Hkkx cukrs gSA nksuksa
fi.Mksa ds e/; xgjh njkj gksrh gSA ftls vuqyEc e/;
i"̀B fonj dgrs gSaA

vxz efLr"d i’p (Diencephelon) çefLr"d xksyk)ksZa
,oa e/; efLr"d ds chp fLFkr vxz efLr"d dk lcls
NksVk Hkkx gksrk gSA i"̀B lrg ij ;g dsoy ,d NksVs
xksykdkj ihfu;ydk; ds :i esa fn[kkbZ nsrh gSA v/kj
lrg ij nks nf̀"V raf=dk,a ØkWluqek lajpuk ,oa nf̀"V
raf=dk fd,Tek cukrh gSA blds Bhd ihNs ih;w"k xzfUFk
fLFkr gksrh gS ¼fp= 29-1½A

(ii) e/; efLr"d (Mid brain) : ;g efLr"d dk lcls
NksVk Hkkx gksrk gSA i`"B Hkkx ij pkj xksy mHkkjksa ds :i
esa n`f"V fi.M (Optic lobes) gksrs gSaA ftUgssa la;qDr :i ls
dkWiksZjk DokMªhtsehuk dgrs gSaA Lrfu;ksa esa nf̀"V fi.M
Bksl gksrs gSA v/kj ,oa ik’oZ Hkkx nks eksVh ifê;ksa ds :i
esa gksrk gSA ftUgssa çefLr"d o`Ur ;k Øwjk lsjsczkb dgrs gSaA

fp= 29-1 % euq"; ds efLr"d dh lajpuk
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(iii) i’p efLr"d (Hind brain) : i’p efLr"d eq[;r%
esVsuflQsykWu ,oa esM~;wyk vkWCyksaxssVk esa caVk gksrk gSA
esVsuflQsykWu i"̀B lrg ls rhu fi.Mksa esa caVk fn[kkbZ
nsrk gSA ftuesa e/; ofeZl rFkk ik’oksZa esa ,d&,d ik’oZ
fi.M gksrs gSA vuqefLr"d dh v/kj lrg ij fLFkr iêh
dks iksUl osjksykbZ dgrs gSaA

esM~;wyk vksCyksaxsVk iksUl osjksykbZ ,oa es: jTtq ds chp
fLFkr gksrk gSA ;g ihNs dh vksj ladjk gksdj es: jTtq
ls tqM+k gksrk gSA

es: jTTkq (Spinal cord) : efLr"d dh esM~;wyk vksCyksaxsVk
djksfV ds egkjU/kz (Foramen Magnum) ls fudydj ,d
yEch ufydkdkj es: jTtq dk fuekZ.k djrh gSA tks d’ks:d
n.M dh raf=dk uky esa fLFkr gksrh gSA

efLr"d ds leku es: jTtq ds pkjksa vksj Hkh rhu rUrqe;
f>fYy;ksa dk vkoj.k gksrk gSSA ftUgsa esfuUtst dgrs gSaA ckgjh
f>Yyh n<̀+rkfudk] e/; tkyrkfudk ,oa Hkhrjh ènqrkfudk
gksrh gS ¼fp= 29-2½A

es: jTtq csyukdkj ,oa [kks[kyh lajpuk gksrh gSA bldh
e/; i"̀B js[kk esa i"̀B [kk¡p ,oa v/kj js[kk essa dqN xgjh v/kj
[kk¡p gksrh gSA

es: jTTkq dh vkUrfjd lajpuk % es: jTtq ds v{kh;
Hkkx esa çefLr"d es: æO; ls Hkjh U;wjkslhy gksrh gSA blds
pkjksa vksj bisUMkbey ,ihFkhfy;e dk vkoj.k gksrk gSA es:
jTtq dh eksVh nhokj Hkhrj dh vksj /kwlj æO; ,oa ckgj dh
vksj 'osr æO; esa foHksfnr jgrh gSA ;g foU;kl efLr"d dh
nhokj esaa buds foU;kl ls mYVk gksrk gS] lHkh Lrfu;ksa esa Fkwlj
æO; dk Lrj e/; Hkkx esa ladjk gksdj frryh ds iaa[kuqek
vkÑfr dk gksrk gSA blds pkjksa vksj ds ia[kuqek Hkkx i"̀B ,oa
v/kj vaxkas ds :i esa fudys gksrs gSA lkekU;rk% i"̀B ewy esa
dsoy laosnh ,oa v/kj ewy esa pkyd raf=dk ds rarq ik;s tkrs gSA

es: jTtq ds dk;Z

1- ;g efLr"d ls vkus okyh çssj.kkvksa ds fy, ekxZ çnku
djrh gSA

2- ;g çfrorhZ fØ;kvksaa dk lapkyu ,oa fu;eu djrh gSA
bu fØ;kvksa dk efLr"d ls lEcU/k ugha gksrk gSA

ifj/kh; raf=dk ra=
(Peripheral Nervous System)

efLr"d ,oa es: jTtq ls fudyus okyh raf=dk,a ifj/kh;
raf=dk ra= cukrh gSA efLr"d ls fudyus okyh raf=dkvksa dks
diky (Cranial) ,oa es: jTtq ls fudyus okyh raf=dkvksa dks
es: raf=dk,a (Spinal Nerve) dgrs gSaA ;s raf=dk,a ,sfPNd
fØ;kvksa dk fu;eu djrh gSA

laosnh raf=dk,a çsj.kkvksa dks laosnh vax ls dsUæh; raf=dk
ra= rd] pkyd raf=dk,a çssj.kkvksa dks dsUæh; raf=dk ra= ls
dk;Zdkjh vaxksa (Effector Organs) rd igq¡pkrh gSA tcfd
dqN raf=dk,a çsj.kkvkas dks laosnh vaxksa ls dsUæh; raf=dk ra=
,oa dsUæh; raf=dk ra= ls dk;Zdkjh vaxksa rd igq¡pkrh gSA bUgsa
fefJr raf=dk,a dgrs gSaA

diky raf=dk,a (Cranial Nervous) : esa<d ds foijhr
¼10 tksM+h½] Lrfu;ksa esa 12 tksM+h diky raf=dk,a ik;h tkrh
gaSA Lrfu;ksa esa 1] 2 ,oa 8 uEcj dh raf=dk,a laosnh] 3] 4] 6]
11 ,oa 12 uEcj dh pkyd rFkk 5] 7] 9 ,oa 10 uEcj dh
fefJr raf=dk,a gksrh gaSA 3] 7] 9 ,oa 10 uEcj dh raf=dkvksa
esa Lok;Ùk raf=dkvksa ds rarq Hkh ik;s tkrs gSA

es: raf=dk,a (Spinal Nerves) : es: jTtq ls fudyus
okyh raf=dkvksa dks es: raf=dk,a dgrs gSaA euq"; esa dqy 31
tksM+h es: raf=dk,a ik;h tkrh gSA buesa ls 8 tksM+h xzhok] 12
tksM+h o{kh;] 5 tksM+h dfV (Lumber)] 5 tksM+h f=d (Sacral)
,oa 1 tksM+h dkWDlhth;y raf=dk,a gksrh gSaA lHkh es: raf=dk,a
fefJr çdkj dh gksrh gSaA ;s /kwlj æO; ds nksuksa Hkkxksa ds ewyksa
ls fudyrh gSA ì"B ewy laosnh ,oa v/kj ewy pkyd rUrqvksa dk
cuk gksrk gSA Lrfu;ksa esa d’ks:d n.M ls fudyus ds lkFk gh
çR;sd es: raf=dk rhu 'kk[kkvksa & i`"B 'kk[kk] v/kj 'kk[kk ,oa
lEcU/kd 'kk[kk esa foHkkftr gks tkrh gSA

Lok;Ùk raf=dk ra=
(Autonomous Nervous System)

;g 'kjhj dh vusfPNd fØ;kvksa ds fu;eu ,oa lapkyu
dk dk;Z djrk gSA ;g ân;] vkek’k;] vka=] xHkkZ’k;] ;Ñr]
vXuk’k;] vUr%lzkoh xzfUFk;ksa] ew=k’k;] QsQM+ksa vkfn dh vusfPNd
fØ;kvksa dk fu;a=.k djrk gSA Lok;Ùk raf=dk ra= dks nks Hkkxksa
esa ckaVk tk ldrk gSA

fp= 29-2 % es# jTtq dk vuqçLFk dkV
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(i) vuqdEih raf=dk ra= (Sympathetic Nervous System)
(ii) ijkuqdEih raf=dk ra= (Para Sympathetic Nervous

System)
(i) vu qdEih r af=dk r a= (Sympathetic Nervous

System) : blesa nks xqfPNdk;qDr vuqdEih dfM+;k gksrh
gSA blesa iwoZ xqPNdh; rUrq NksVs ,oa es: jTtq ls
vuqdEih xqfPNdk rd QSys jgrs gSA i’p xqPNdh; rUrq
xqfPNdkvksa ls fofHkUu vkarjkaxks dh vuSfPNd isf’k;ksa ,oa
xzfUFk;ksa rd tkrs gSaA iwoZ xqPNdh; rUrq ,lhVkbydksyhu
i’p xqPNdh; rUrq flEiSfFku mRiUu djrs gSA

(ii) ijkuqdEih raf=dk ra= (Para Sympathetic Nervous
System) % bldk mn~Hko dsUæh; raf=dk ra= ds vxz ,oa
i’p Hkkx ls gksrk gSA blesa iwoZ xqPNdh; rUrq dkQh
yEcs gksrs gS ,oa dsUæh; raf=dk ra= ls vaxksa rd QSys gksrs
gSA i’p xqPNdh; rUrq NksVs ,oa vax rd gh lhfer jgrs
gSA nksuksa çdkj ds rUrq çk;% ,lhVkby dksyhu mRiUu
djrs gSA

egRoiw.kZ fcUnq
1- raf=dk ra= dks dsUæh;] ifj/kh; ,oa Lok;Ùk raf=dk ra=

rhu Hkkxksa esa ckaVk tkrk gSA

2- efLr"d ds pkjksa vksj n`<+rkfudk] tkyrkfudk ,oa
ènqrkfudk uked rhu f>fYy;ksa dk vkoj.k gksrk gSA

3- efLr"d ls 12 tksM+h diky raf=dk,a fudyrh gSaA

4- euq"; esa es: jTtq ls dqy 31 tksM+h es: raf=dk,a
fudyrh gSaA

vH;klkFkZ ç'u
oLrqfu"B ç'u
1- es: jTtq dh v{kh; uky gksrh gSA

¼v½ CykLVkslhy ¼c½ U;wjkslhy

¼l+½ 'kkbtkslhy ¼n½ dksbZ ugha

2- efLr"d lcls ckgjh n<̀+ vkoj.k gksrk gSA

¼v½ ǹ<+rkfudk ¼c½ tkyrkfudk

¼l½ enqrkfudk ¼n½ dksbZ ugha

3- euq"; esa fdrus tksM+h es: raf=dk,a gksrh gS\

¼v½ 34 ¼c½ 39

¼l½ 31 ¼l½ 44

4- es: raf=dkvksa ds i"̀B ewy gksrs gSA

¼v½ laosnh ¼c½ pkyd

¼l½ fefJr ¼n½ dksbZ ugha

5- euq"; esa fdrus tksM+h diky raf=dk,a gksrh gS\

¼v½ 10 ¼c½ 12

¼l½ 11 ¼l½ dksbZ ugha

vfry?kqÙkjkRed ç'u
1- raf=dk ra= dks fdu rhu çeq[k Hkkxksa esa ckaVk tkrk gS\

2- efLr"d ds rhu çeq[k Hkkxksa ds uke fyf[k,A

3- efLr"d ds pkjksa vksj fdu rhu f>fYy;ksa dk vkoj.k
ik;k tkrk gS\

4- efLr"d dk lokZf/kd cM+k Hkkx dkSu lk gksrk gS\

5- dkWikZsjk DokMªhtsfeuk fdls dgrs gS\

y?kqÙkjkRed ç'u
1- es: jTtq ds vuqizLFk dkV dk ukekafdr fp= cukb;sA

2- dikyh; esfuUtst fdls dgrs gS\

3- nf̀"V raf=dk dkbTek fdls dgrs gS\

4- euq"; esa fdruh tksM+h diky raf=dk,a gksrh gaS\

5- euq"; esa dqy fdruh tksM+h es: raf=dk,a ik;h tkrh gSa\
,oa fofHkUu Hkkxksa esa fLFkr es: raf=dkvksa dh la[;k
fyf[k,A

6- Lok;Ùk raf=dk ra= ds dk;Z fyf[k,A

7- efLr"d dk ukekafdr fp= cukb;sA

8- e/; efLr"d (mid brain) dk o.kZu dhft,A

9- Lok;Ùk raf=dk ra= ds v{kh; rUrqvksa }kjk mRiUu jlk;uksa
ds uke o dk;Z fyf[k,A

10- ifj/kh; raf=dk ra= fdls dgrs gS\

fucU/kkRed ç'u
1- efLr"d dh lajpuk dk lfp= o.kZu dhft,A

2- es: jTtq dh lajpuk dk lfp= o.kZu dhft, ,oa blds
dk;Z Hkh fyf[k,A

3- Lok;Ùk raf=dk ra= dk o.kZu dhft,A

4- ifj/kh ;k raf=dk ra= dk foLrr̀ o.kZu dhft,A

mÙkjekyk % 1 ¼c½ 2 ¼v½ 3 ¼l½ 4 ¼v½ 5 ¼c½
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v/;k; & 30

tuu ra=
(Reproductive System)

Lruh ,dfyaxh gksrs gS vFkkZr~ uj o eknk çk.kh iF̀kd
i`Fkd gkssrs gSA vU; d’ks:d ds leku gh buesa ,d tksM+h tun
gksrs gSa] tks uj esa o"̀k.k (testes) rFkk eknk easa v.Mk’k;
(ovaries) dgykrs gSaSSA buesa ;qXedksa dk fuekZ.k gksrk gSA uj
,oa eknk ;qXedksa dks Øe’k% 'kqØk.kq ,oa v.Mk.kq dgrs gaSA bUgsa
tunksa ls ys tkus okyh okgfu;k¡ dks tuu okgfu;k¡ dgrs gaSA
tun ,oa lgk;d tuukax feydj tuu ra= cukrs gSaA

Lrfu;ksa essa fu"kspu ,oa Hkwz.kh; ifjo/kZu xHkkZ’k; esa gksrk
gSA vr% lUrku f’k’kq ds :i esas tUe ysrh gSA ,sls çkf.k;ksa dks
tjk;qt ;k f’k’kqçtd dgrs gSaA

uj tuu ra= (Male Reproductive System)
uj tuu ra= essa ,d tksM+h o"̀k.k ds vfrfjDr lgk;d

tuukax tSls&’kqØk’k;] ,fifMMkbel] ew= ekxZ] çksLVsV xzfUFk]
dkmij xzfUFk vkfn gksrs gSaA

Lrfu;ksa esa ,d tksM+h o"̀k.k mnj xqgk ls ckgj ò"k.k dks’k
(scrotal sac) esa fLFkr gksrs gSaA o"̀k.k ds pkjksa vksj V~;wfudk
,Ycqthfu;k dk vkoj.k gksrk gSA çR;sd ò"k.k esa vusd dq.Mfyr
ufydkdkj 'kqØtu ufydk,a (Seminiferous tubules) ik;h
tkrh gSA ;s pkjksa vksj ls V~;wfudk çksfç;k }kjk vkofjr gksrh
gSA lHkh 'kqØtu ufydk,a la;ksth Ård }kjk vkil esa lEc)
gksrh gSA budk Hkhrjh Lrj tuu midyk Lrj dgykrk gSA
ftuds chp&chp esa yEch dkf;d dksf’kdk,a ik;h tkrh gSA
ftUgsa lVksZyh dksf’kdk,a dgrs gSaA 'kqØtu ufydkvksa ds e/;
la;ksth Ård esa NksVh&NksVh dksf’kdkvksa ds lewg ik;s tkrs
gSA ftUgsa vUrjkyh ;k ysfMax dksf’kdk,a dgrs gaSA ;s uj gkeksZu
¼VsLVksLVhjksu½ dk lzko.k djrh gSA tuu midyk dksf’kdkvksa
ls 'kqØtuu dh fØ;k }kjk 'kqØk.kqvksa dk fuekZ.k gksrk gSA
lVksZyh dksf’kdk,a ifjo/kZu’khy 'kqØk.kqvksa dk iks"k.k djrh gSA

o"̀k.k ls ,d yEch] ladjh lajpuk ds :i esa ,fifMMkbel
fpidh gksrh gSA ;g o"̀k.k ds vxz] i’p ,oa Hkhrjh Hkkx dks <ds
jgrk gSA blds vxz Qwys Hkkx dks dSiV ,fifMMkbel ,oa
fiNys Qwys Hkkx dks dksMk¡ ,fifMMkbel dgrs gSA bldk 'ks"k]
çeq[k Hkkx ò"k.k ds ì"B ry ij QSyk gksrk gS bls ,fifMMkbel
dk; ;k dkWiZl ,fifMMkbel dgrs gaS ¼fp= 30-1] 2½A

dksMk¡ ,fifMMkbel ls dqN eksVh ,oa lh/kh 'kqØokfguh
baXohuy uky esa gksrh gqbZ mnj xqgk esa s igq¡prh gSA ;g ihNs dh
vksj ew=ekxZ ds vk/kkj Hkkx esa [kqy tkrh gSA blh txg
ew=ekxZ essa ,d NksVk FkSyhuqek 'kqØk’k; (seminal vesecle) Hkh
[kqyrk gSA blesa 'kqØk.kqvksa dk lap; ugha gksrk gSA cfYd ;g
xzfUFky lajpuk ds :i esa xk<+s] fpifpis {kkjh; æO; dk lzko.k
djrh gSA ;g æO; 'kqØk.kqvksa ds lkFk oh;Z cukrk gSA

ew= ekxZ yEck gksrk gSA ;g uj eSFkqukax f’k’u ds vxz
fljs ij ew= tuu fNæ }kjk ckgj [kqyrk gSA f’k’u yEck
vaxqyhuqek vax gksrk gSA ;g o`"k.k dks’kksa ds chp mnj ls yVdk
jgrk gSA bldk vxz f’k[kj Qwyk gqvk ,oa fpduk gksrk gSA

fp= 30-1 % o"̀k.k dk vuqçLFk dkV
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ftls f’k’ku eq.M (Glans Penis) dgrs gSaA f’k’u eq.M ds
vkèkkj ij Ropk ofyr gksdj ,d Vksih lh cuk ysrh gSA ftls
f’k’ukxz (Prepuce) dgrs gSaA

lgk;d tuu xzfUFk;ka % Lrfu;ksa esa lgk;d tuukaxks
ls lEcfU/kr fuEu xzfUFk;ka ik;h tkrh gSaA

çksLVsV xzfUFk % ;g ew=ekxZ ds vk/kkj ds pkjksa vksj cM+h
,oa l?ku xzfUFk gksrh gSA blds }kjk gYds {kkjh; rjy dk
lzko.k fd;k tkrk gSA ;g rjy 'kqØk.kqvksa dks lfØ; cukrs
j[krk gSA

dkmilZ xzfUFk % ;s çksLVsV xzfUFk ds ihNss fLFkr ew=ekxZ
ds nksukssa vksj ,d tksM+h v.Mkdkj xzfUFk;ka gksrh gSaA buls
fpifpik] ikjn’khZ {kkjh; æo lzkfor fd;k tkrk gSA tks
eww=ekxZ dh vEyh;rk dks u"V djrk gSA

Lrfu;ksa essa iSfjfu;y ,oa eyk’k;h xzfUFk;ka Hkh ik;h tkrh
gSA tks rhoz xa/k;qDr æo dk lzko.k djrh gSA

eknk tuu ra= (Female Reproductive System)
Lrfu;ksa ds tuu ra= esa ,d tksM+h v.Mk’k;] v.Mokfgfu;ka]

xHkkZ’k;] ;ksfu ,oa lgk;d tuu xzfUFk;ka ik;h tkrh gSA

Lrfu;ksa esa ,d tksM+h v.Mk’k; lQsn v.Mkdkj lajpuk
ds :i esa mnjxqgk esa fLFkr gksrs gSaA ;s ehlksosfj;e ehlsUVjh
}kjk mnjxqgk dh fHkfÙk ls yVds jgrs gSA çR;sd v.Mk’k; dh
ckgjh lrg ij vusd mHkkj ik;s tkrs gSA ftUgssa v.Mk’k;
iqVd (ovarian follicle) dgrs gSaA buesa v.Mk.kqvksa dk fodkl
gksrk gSA v.Mk’k; dh vkUrfjd lrg tuu midyk }kjk
vkLrfjr jgrh gSA tuu midyk dksf’kdk,a v.Mdksf’kdk
(oocyte) esa :ikUrfjr gks tkrh gSA v.Mk’k; iqVd ds QVus
ls ifjiDo v.Mdksf’kdk eqDr gksrh gS ¼fp= 30-3½A

Lrfu;ksa esa ,d tksM+h v.Mokfgfu;ka ik;h tkrh gSA ;s
isjhVksfu;e ds oyu }kjk i"̀B nsgfHkfÙk ls tqM+h jgrh gSA

çR;sd v.Mokfguh dk vxyk Hkkx >kyjnkj dhi dss leku
gksrk gS] dhi ds ihNs okyk Hkkx Qsyksfi;u ufydk dgykrk
gS] ftlesa fu"kspu gksrk gSA v.Mokfguh dh fHkfÙk jksekHkh
midyk (ciliated epithelium) }kjk Lrfjr gksrh gSA

xHkkZ’k; pkSM+k o is’kh; gksrk gSA bldk vkUrfjd Lrj
,.MªksehfVª;e dgykrk gSA Lrfu;ksa esa Hkzw.k dk fodkl xHkkZ’k;
esa gksrk gSSA

nksukssa vksj ds xHkkZ’k; mnjxqgk dh e/; js[kk ij ;ksfu esa
[kqyrs gSaA ;ksfu] ew=ekxZ ds lkFk feydj ew= tuu ufydk
cukrh gS] ftls osLVhC;wy dgrs gSaA ;g Hkx (Vulva) }kjk
ckgj [kqyrh gSA

lgk;d tuu xzfUFk;ka % Lrfu;ksa ds eknk tuu ra= esa
fuEu lgk;d tuu xzfUFk;ka ik;h tkrh gSA

cFkksZfyu xzfUFk;ka % ,d tksM+h cFkksZfyu xzfUFk;ka osLVhC;wy
dh ì"B fHkfÙk ij [kqyrh gSA buds }kjk {kkjh;] fpifpik inkFkZ
lzkfor gksrk gSA tks osLVhC;wy dks fpduk o {kkjh; cukrk gSA

isjksfu;y ,oa eyk’k;h xzfUFk;ksa }kjk xa/k;qDr rjy lzkfor
fd;k tkrk gSA

egRoiw.kZ fcUnq
1- Lruh ,d fyaxh çk.kh gksrs gSaaA

2- uj tuu ra= esas ,d tksM+h o"̀k.k] 'kqØk’k;] 'kqØ okfguh]
ew=ekxZ] f’k’ku] çksLVsV xzfUFk] dkmij xzfUFk vkfn lajpuk
ik;h tkrh gSA

3- eknk tuu ra= esa ,d tksM+h v.Mk’k;] v.Mokfgfu;ka]
xHkkZ’k;] ;ksfu ,oa lgk;d tuu xzfUFk;ka ik;h tkrh gSA

4- Lruh f’k’kq çtd çk.kh gksrs gSA

fp= 30-2 % euq"; esa uj tuu ra=

fp= 30-3 % Lruh esa eknk tuu ra=



[ 262 ]

vH;klkFkZ ç'u
oLrqfu"B ç'u
1- f’k’kq dks tUe nsus okys çkf.k;ksa dks dgrs gSaA

¼v½ f’k’kq çtd ¼c½ v.Mçtd

¼l½ v.Mtjkiqt ¼l½ dksbZ ugha

2- buesa ls dkSu lk tUrq f’k’kqçtd gksrk gS \

¼v½ dNqvk ¼c½ Ogsy

¼l½ eksj ¼n½ vfLFky eNyh

3- euq"; esa fu"ksspu dgka gksrk gS\

¼v½ ;ksfu esa ¼c½ xHkkZ’k; esa

¼l½ v.Mk’k; esa ¼n½ QSyksfi;u ufydk esa

4- dkmij xzfUFk;ka ik;h tkrh gSA

¼v½ uj euq"; esa ¼c½ fL=;ksa esa

¼l½ eas<d esa ¼n½ dksbZ ugha

5- cFkksZfyu xzfUFk;ka ik;h tkrh gSA

¼v½ uj euq"; esa ¼c½ fL=;ksa esa

¼l½ esa<d esa ¼n½ dksbZ ugha

vfry?kqÙkjkRed ç'u
1- Lrfu;ksa esa fdl çdkj dk fu"ksspu gksrk gS\

2- iq#"kksa esa ik;h tkus okyh lgk;d tuu xzfUFk;ksa ds uke
fyf[k,A

3- f’k’kq dks tUe nsus okys çkf.k;ksa dks dgrs gaSA

4- ljVksyh dksf’kdk,a dgka ik;h tkrh gS\

5- Lrfu;ksa esa Hkzw.kh; ifjo/kZu 'kjhj ds fdl vax esa gksrk gS\

y?kqÙkjkRed ç'u
1- vkUrfjd o cká fu"ksspu esa vUrj crkb;sA

2- f’k’kq çtd çk.kh fdUgsa dgrs gaS\ mnkgj.k Hkh fyf[k,A

3- ljVksyh dksf’kdkvksa dk dk;Z fyf[k,A

4- uj esa ik;h tkus okyh lgk;d tuu xzfUFk;ksa ds dk;Z dk
o.kZu dhft,A

5- ,fifMMkbel ds fofHkUu Hkkxksa dk o.kZu dhft,A

6- Lrfu;ksa esa o"̀k.k mnj xqgk ls ckgj D;ksa fLFkr gksrs gS\

7- cFkkZsfyu xzfUFk;ksa ds dk;Z dk mYys[k dhft,A

8- uj esa ik;s tkus okys tuukaxksa ds uke fyf[k,A

9- fL=;ksa esa v.Mk.kqvksa dk fuekZ.k dgka gksrk gS\ bl çfØ;k
dks D;k dgrs gSa\

10- vUrjkyh dksf’kdkvksa dk dk;Z fyf[k,A

fucU/kkRed ç'u
1- uj tuu ra= dh lajpuk dk lfp= o.kZu dhft,A

2- eknk tuu ra= dh lajpuk dk fp= lfgr o.kZu dhft,A

mÙkjekyk % 1 ¼v½ 2 ¼c½ 3 ¼n½ 4 ¼v½ 5 ¼c½
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v/;k; & 31

tUrqvksa esa fodkl dk lkekU; ifjp;
(General Introduction of Development in Animals)

;qXed tuu (Gameto genesis)
tuu dksf’kdkvksa ls ;qXedksa ds fuekZ.k dh çfØ;k dks

;qXedtuu dgrs gSaA uj ;qXed dks 'kqØk.kq ,oa eknk ;qXed
dks v.Mk.kq dgrs gSaA uj ;qXed ¼’kqØk.kq½ ds fuekZ.k dh çfØ;k
dks 'kqØtuu (Spermatogenesis) ,oa eknk ;qXed ¼v.Mk.kq½
ds fuekZ.k dh çfØ;k dks v.Mtuu (Oogenisis) dgrs gaSA

'kqØtuu (Spermatogenesis)
uj çkf.k;ksa ds o`"k.k dh vkfn tuu dksf’kdkvksa

(Premordial germ cells) ls 'kqØtuu }kjk 'kqØk.kqvksa dk
fuekZ.k gksrk gSA o"̀k.k esa vusd dq.Mfyr ufydkdkj lajpuk,a
'kqØtuu ufydk,a (Seminiferous tubules) ik;h tkrh gS tks
ijLij la;ksth Ård esa ca/kh jgrh gSA 'kqØtuu ufydk,a
tuu midyk dksf’kdkvksa }kjk vkLrfjr jgrh gSA tuu
midyk dksf’kdkvksa ds e/; lVksZyh dksf’kdk,a ik;h tkrh gSA
tks ifjo/kZu’khy 'kqØk.kqvksa dks iks"k.k çnku djrh gSA la;ksth
Ård essa vUrjkyh ;k ysfMax dksf’kdkvksa ds lewg ik;s tkrs gSaA
bu dksf’kdkvksa }kjk uj gkWeksZu ¼VsLVksLVhjksu½ dk lzko.k fd;k
tkrk gS ¼fp= 31-1½A

bdkbZ & XVIII

'kqØtuu dh fØ;k dks eq[;r% nks voLFkkvksa esa foHksfnr
fd;k tk ldrk gSA

(a) LiesZfVM dk fuekZ.k (Formation of spermatid)

(b)‘'kqØk.kqtuu (Spermiogenesis)

(a) LiesZfVM dk fuekZ.k (Formation of spermatid) :
'kqØtuu ufydkvkssa dh vkfn tuu dksf’kdkvksa }kjk
LiesZfVM dk fuekZ.k gksrk gSA bls rhu voLFkkvkssa esa ckaVk
tkrk gSA

(i) xq.ku çkoLFkk  (ii) o`f) çkoLFkk (iii) ifjiDou çkoLFkk

(i) xq.ku çkoLFkk (Multiplication phase) : 'kqØtuu
ufydkvksa esa fLFkr tuu midyk dksf’kdkvksa esa fujUrj
lelw=h foHkktu ls cgqr cM+h la[;k esa LiesZVksxksfu;k
curh gSA

(ii) o`f) çkoLFkk (Growth phase) : bl çkoLFkk es a
LiesZVksxksfu;k dksf’kdk,a vkdkj es of̀) djds nqxquh cM+h
gks tkrh gSA dsUæd Hkh vkdkj esa cM+k gks tkrk gSA bl
çdkj fufeZr dksf’kdkvksa dk çkFkfed 'kqØk.kqtud
dksf’kdk,a (Primary spermatocyte) dgykrh gSA

(iii) ifjiDou çkoLFkk (Maturation phase) : çkFkfed
LiesZVkslkbV (2n) ifjiDou çkoLFkk esa v)Zlw=h foHkktu
}kjk foHkkftr gksdj vxqf.kr LiesZfVM dksf’kdk,a fufeZr
djrh gSA ifjiDou çkoLFkk nks pj.kksa esa iw.kZ gksrh gSSA
çFke ifjiDou foHkktu v)Zlw=h gksrk gS] ftlds
QyLo:i f}rh;d LiesZVkslkbV dkssf’kdk,a fufeZr gksrh
gSA tcfd f}rh; ifjiDou foHkktu lelw=h gksrk gSA
ftlls LiesZfVM dksf’kdk,a fufeZr gksrh gSA

fp= 31-1 % o"̀k.k dk vuqçLFk dkV
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(b) 'k qØk.k qtuu (Spermiogenesis) : 'kqØk.k qtuu ds
QyLo:i fufeZr LiesZfVM dksf’kdk,a gkykafd vxqf.kr
gksrh gSA ysfdu vxfr’khy gksus ds dkj.k 'kqØk.kq ds
leku dk;Z ugha dj ldrh gSA vr% vxfr’khy LiesZfVM
dksf’kdkvksa ls xfr’khy 'kqØk.kq fuekZ.k dh çfØ;k dks
LifeZ;kstsusfll dgrs gSaA bl çfØ;k ds nkSjku vfrfjDr
dksf’kdk æO; dh {kfr gks tkrh gS rFkk 'kqØk.kq 'kh"kZ ds
vkxs fLFkr ,Økslkse dk fuekZ.k xkWYthdk; }kjk gksrk
gSA nwjLFk rkjd dsUæ ,oa v{kh; raUrq dk vxzHkkx 'kqØk.kq
ds e/; Hkkx dk fuekZ.k djrs gSA 'kqØk.kq dh iw¡N dk
fuekZ.k nwjLFk rkjd dsUnz }kjk gksrk gS ¼fp= 31-2½A

'kqqØk.kq dh lajpuk (Structure of Sperm)
'kqØk.kq dh lajpuk esa (i) flj (ii) e/; Hkkx (iii) iw¡N] rhu

Hkkx ik;s tkrs gSaA

(i) flj (Head) : Lrfu;ksa esa 'kqØk.kq 'kh"kZ dh vkÑfr vyx&
vyx gksrh gSA flj eq[;r% ,Økslkse ,oa dsUæd }kjk
fufeZr gksrk gSA ,Økslkse 'kqØk.kq 'kh"kZ ij Vksihuqek lajpuk
ds :i esa gksrk gSA bldk fuekZ.k xkWYthdk; ls gksrk gSA
blesas çkssfV;ksykbfVd ,Utkbe tSls& ,flM QksLQsVst]
gkb,Y;wjksfuMst vkfn ,oa ikWyh lSdsjkbM ik;s tkrs gSA
;g fu"kspu ds le; 'kqØk.kq dks v.Mk.kq esa ços’k djkus
esa lgk;d gksrk gS ¼fp= 31-3½A

dsUæd 'kqØk.kq ds flj dk vf/kdka’k Hkkx cukrk gSA blesa
eq[;r% DNA ,oa fgLVksu çksVhu gksrs gSaS SA ;g vkuqokaf’kd
xq.kksa dk ogu djrk gSA

(ii) e/; Hkkx (Middle Piece) : 'kqØk.kq ds e/; Hkkx dk
vxz Hkkx xzhok dgykrk gSA bl Hkkx essa nks rkjd dsUæ
gksrs gSA fudVLFk rkjd dsUæ fu"kspu ds i’pkr~ fonyu
v{k dk fu/kkZj.k djrk gSA nwjLFk rkjd dsUæ iw¡N ds
v{kh; rUrq dk fuekZ.k djrk gSA Lrfu;ksa esa ekbVksdkWfUMª;k
v{kh; rUrq ds pkjksa rjQ lfiZykdkj dq.Mfyr gksrs gSA
ftls uscsuduZ dgrs gSaA ekbVksdkWfUMª;y vkoj.k ,oa
Iyktek f>Yyh ds e/; dksf’kdkæO; dh iryh irZ ik;h
tkrh gS ftls esupSV dgrs gSaA

(iii) iw¡N (Tail) : 'kqØk.kq ds i’p Hkkx esa yEch ,oa ladjh iw¡N
gksrh gSA ;g v{kh; rUrq] dksf’kdkæO; ,oa Iyktek f>Yyh
}kjk cuh gksrh gSA

v.Mtuu (Oogenesis)
eknk çkf.k;ksa esa eknk ;qXed ;k v.Mk.kq ds fuekZ.k dh

çfØ;k dks v.Mtuu dgrs gaSA eknk çkf.k;ksa esa eq[; tuukax
v.Mk’k; gksrs gSA v.Mk’k; dh tuu midyk Lrj esa fLFkr
vkfn tuu dksf’kdkvksas (Primordial germ cells) ls v.Mk.kqvksa
dk fuekZ.k gksrk gS ¼fp= 31-4½A

v.Mtuu dh çfØ;k dks rhu voLFkkvkssa essa ckaVk tk
ldrk gS &

(i) xq.ku çkoLFkk (ii) òf) çkoLFkk (iii) ifjiDou çkoLFkk
(i) xq.ku çkoLFkk (Multiplication phase) : bl voLFkk esa

v.Mk’k; ds tuu midyk Lrj dh vkfn tuu dksf’kdk,a
fujUrj lelw=h foHkktu }kjk foHkkftr gksdj v.Mtuu
dksf’kdk,a (Oogonia) fufeZr djrh gSA

fp= 31-2 % 'kqØtuu

fp= 31-3 % 'kqØk.kq dh lajpuk



[ 265 ]

(ii) o`f) çkoLFkk (Growth phase) : bl çkoLFkk es a
v.Mtuu dksf’kdkvksa esa ls ,d dksf’kdk vkdkj esa of̀)
djds çkFkfed v.M dksf’kdk fufeZr djrh gSA 'ks"k
dksf’kdk,a iks"kd dksf’kdkvksa (Nurse Cells) ;k iqfVdh;
dksf’kdkvksa (Follicular Cells) ds :i esa dk;Z djrh gSaA
tks of̀)’khy çkFkfed ÅlkbV dks iks"k.k çnku djrh
gSA bl çkoLFkk esa vko’;d iks"kd inkFkZ tSls ihrd
(yolk)] çkssVhu vkfn dk la’ys"k.k o lap; gksrk gSA blds
lkFk gh dsUædh; inkFkZ esa Hkh of̀) gksrh gSA ftlls
çkFkfed ÅlkbV vkdkj esa dbZ xquk cM+k gks tkrk gSA

(iii) ifjiDou çkoLFkk (Maturation phase) : ;g çkoLFkk
nks pj.kksa esa iw.kZ gksrh gSA çFke ifjiDou foHkktu
v)Zlw=h ,oa vleku gksrk gSA ftlds QyLo:i ,d
cMs+ vkdkj dh f}rh;d v.M dksf’kdk (Secondary
Oocyte) ,oa çkFkfed /kqzo dk; fufeZr gksrh gSA buesa
xq.klw=ksa dh la[;k vxqf.kr (Haploid) jg tkrh gSA
f}rh; ifjiDou lelw=h gksrk gSA ftlds QyLo:i
çkFkfed v.Mdksf’kdk ls cM+s vkdkj dk v.Mk.kq ,oa
,d NksVk f}rh;d /kqzo dk; fufeZr gksrh gSA çkFkfed
èkqzqzo dk; ds foHkktu ls nks f}rh;d /kqzo dk; fufeZr
gksrh gSA bl çdkj f}rh; ifjiDou foHkktu esa pkj

dksf’kdk,a fufeZr gksrh gSA buesa ls ,d v.Mk.kq ,oa rhu
f}rh;d /kqzo dk; dksf’kdk,a fufeZr gksrh gSA

v.Mtuu dh çfØ;k esa vleku ifjiDou foHkktu gksus
ls çkFkfed ÅlkbV esa lafpr vf/kdka’k dsUædh; ,oa iks"kd
inkFkksZ dk forj.k leku ugha gksrk gSA ftlls vf/kdka’k inkFkZ
v.Mk.kq esa lafpr gks tkrs gSA tks ifjo/kZu’khy Hkwz.k dks iks"k.k
çnku djrs gSA ,slk u gksus ij Hkzw.k dk fodkl Bhd ls ugha
gks ik;sxkA

v.Ms dh lajpuk ,oa çdkj
(Structure and Types of Eggs)

lHkh d’ks:d ds v.Mk.kqvksa esa ihrd dh ek=k ,oa
forj.k fHkUu&fHkUu çdkj dk gksrk gSA

(a) ihrd dh ek=k ds vk/kkj ij % ihrd dh ek=k
ds vk/kkj ij v.Ms rhu çdkj ds gksrs gSa &

(i) vYii hrd h  ; k  l w { ei hrdh  (Alecithal or
Microlecithal) : bu v.Mksa esa ihrd dh ek=k cgqr de
gksrh gSa rFkk ;s vkdkj esa cgqr NksVs gksrs gSaA tSls
;wFkhfj;u Lru/kkjh] ;wjksdkWMsZV ,oa flQsyksdkWMsZVA

(ii) e/;ihrdh (Mesolecithal) : bu v.Mksa esa ihrd u
cgqr vf/kd ,oa u cgqr de gksrk gSA ,sls v.Ms
lkbDyksLVksesVk ,oa ,EQhfc;k oxZ ds çkf.k;ksa esa ik;s
tkrs gSA

fp= 31-4 % v.Mtuu dh lajpuk

fp= 31-5 % v.Mksa dh lajpuk
(A) Lruh dk v.Mk (B) esa<d dk v.Mk

(C) dhV v.Mk (D) eqxhZ dk v.Mk
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(iii) vfrihrdh (Macrolecithal) : bu v.Mksa esa ihrd dh
ek=k cgqr vf/kd gksrh gSA ,sls v.Ms filht] jsIVhfy;k]
,oht ,oa çkssVksFkhfj;k Lrfu;ksa esa ik;s tkrs gSA

(b) ihrd ds forj.k ds vk/kkj ij % ihrd ds
forj.k ds vk/kkj ij v.Ms rhu çdkj ds gksrs gSa &

(i) leihrdh (Isolecithal) : buesa ihrd leku :i ls
forfjr gksrk gSA lw{eihrdh v.Ms leihrdh çdkj ds
gksrs gSA

(ii) dsUæihrdh (Centrolecithal) : buesa ihrd dh ek=k
cgqr vf/kd gksrh gSA bu v.Mksa ds e/; esa ihrd fLFkr
gksrk gS ftlds pkjks vksj dksf’kdkæO; ,oa dsUæd iryh
ijr ds :i esa fLFkr gksrk gSA tSls& dhV (Insects) ds
v.MsA

(iii) vfrihrdh (Telolecithal) : bu v.Mksa esa ihrd dh
ek=k cgqr vf/kd gksrh gSA rFkk bldk forj.k vleku
gksus ds dkj.k ihrd v.Ms ds fupys fljs ij ,df=r gks
tkrk gSA ftls ihrd /kqzo (Vegetal Pole) ,oa dsUæd o
dksf’kdkæO; Åijh lfØ; /kqzo (Animal pole) esa fLFkr
gksrk gSA ,sls v.Mks dks /kzqo ihrdh dgrs gSA e/; ihrdh
,oa vfrihrdh v.Ms blh çdkj ds gksrs gS ¼fp= 31-5½A

egRoiw.kZ fcUnq
1- 'kqØk.kqvksa ds fuekZ.k dh çfØ;k dks 'kqqØtuu ,oa v.Mk.kqvksa

ds fuekZ.k dks v.Mtuu dgrs gSA

2- 'kqØk.kq dh lajpuk esa flj] e/; Hkkx ,oa iw¡N gksrh gSA

3- ;qXed tuu }kjk vxqf.kr ;qXed fufeZr gksrs gSA

4- ihrd dh ek=k ds vk/kkj ij v.Ms lw{e ihrdh] e/;
ihrdh ,oa vfr ihrdh çdkj ds gksrs gSA

5- ihrd ds forj.k ds vk/kkj ij leihrdh] dsUæihrdh
,oa /kqzo ihrdh çdkj ds gksrs gSA

vH;klkFkZ ç'u
oLrqfu"B ç'u
1- 'kqØk.kq ds ,Økslkse dk fuekZ.k gksrk gSA

¼v½ xkWYth dk; ¼c½ dsUnzd

¼l½ jkbckslkse ¼n½ ykblkslkse

2- 'kqqØk.kq ds ,Økslkse dk dk;Z D;k gksrk gS\

¼v½ v.Mk.kq dks lfØ; djuk

¼c½ 'kqØk.kq dks ÅtkZ çnku djuk

¼l½ v.Mk.kq esa 'kqØk.kq ds ços’k esa lgk;rk djuk

¼n½ dksbZ ugha

3- dhVkas esa v.Ms gksrs gSA

¼v½ /kqzoihrdh ¼c½ leihrdh

¼l½ dsUæihrdh ¼n½ dksbZ ugha

4- ,d v.Mk.kq ds fuekZ.k ds le; fdruh /kqzo dk; fufeZr
gksrh gS\

¼v½ ,d ¼c½ nks

¼l½ rhu ¼n½ pkj

5- if{k;ksa esa v.Ms gksrs gSA

¼v½ lw{eihrdh ¼c½ e/;ihrdh

¼l½ vfrihrdh ¼n½ dksbZ ugha

vfry?kqÙkjkRed ç'u
1- 'kqØk.kq dh iw¡N ds v{kh; rUrqvksa dk fuekZ.k fdlls

gksrk gS\

2- LiesZfVM ls 'kqØk.kqvksa ds fuekZ.k dks dgrs gSA

3- VsLVksLVhjksu dk lzko.k fdu dksf’kdkvksa ls gksrk gS\

4- Lrfu;ksa esa v.Mksa dk çdkj fyf[k,A

5- /kqzo ihrdh v.Mksa esa ihrd dgk¡ fLFkr gksrk gS\

y?kqÙkjkRed ç'u
1- ;qXed tuu fdls dgrs gS\

2- ljVksyh dksf’kdkvksa ds dk;Z crkb;sA

3- 'kqØk.kq ,Økslkse dk dk;Z D;k gS\

4- LieZsfVM] 'kqØk.kq ds leku vxqf.kr gksrh gSA ysfdu
v.Mk.kq ds fu"kspu esa l{ke ugha gksrh gSA D;ksa\

5- /kqzoihrdh v.Mksa dk lmnkgj.k o.kZu dhft,A

6- dhVksa ds v.Ms dk ukekafdr fp= cukb;sA

7- 'kqØk.kq dk ukekafdr fp= cukb;sA

8- 'kqØtuu ,oa v.Mtuu esa dksbZ pkj vUrj fyf[k,A

9- eqxhZ ds v.Ms dk ukekafdr fp= cukb;sA

10- LiesZfVM ls 'kqØk.kq ds dk;kUrj.k dk o.kZu dhft,A

fucU/kkRed ç'u
1- 'kqØtuu ,oa v.Mtuu esa vUrj fyf[k,A

2- 'kqØtuu dk lfp= o.kZu dhft,A

3- 'kqØk.kq dh lajpuk dk lfp= o.kZu dhft,A

4- v.Mtuu dk lfp= o.kZu dhft,A

5- ihrd dh ek=k ,oa ihrd ds forj.k ds vk/kkj ij v.Mksa
ds çdkj dk o.kZu dhft,A

mÙkjekyk % 1 ¼v½ 2 ¼l½ 3 ¼l½ 4 ¼l½ 5 ¼l½
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v/;k; & 32

tUrqvksa esa fu"kspu ,oa fonyu
(Fertilization and Cleavage in Animals)

fu"ksspu (Fertilization)
vxqf.kr uj ;qXed ¼’kqØk.kq½ ,oa eknk ;qXed ¼v.Mk.kq½ ds

iwoZ dsUædksaa ds lesdu ls f}xqf.kr ;qXeut (Zygote) ds
fuekZ.k dh çfØ;k dks fu"kspu dgrs gSaA gSjkWYM eSuj ds vuqlkj
fu"ksspu esa uj ,oa eknk çkssdsUædksa  (Pronucleus) dk lay;u
gksrk gSA buds la;ksx ls iqu;ksZftr  larfr tUe ysrh gSA

fu"kspu ds çdkj (Types of Fertilization)
fu"ksspu eq[;r% nks çdkj dk gksrk gS &

(i) cká fu"kspu (External Fertilization) : bl izdkj ds
fu"kspu esa 'kqØk.kq ,oa v.Mk.kq eknk 'kjhj ds ckgj ty
esa lesfdr gksrs gSA tSls& vf/kdka’k vd’ks:d] filht
o ,EQhfc;uA

(ii) vkUrfjd fu"kspu (Internal Fertilization) : eknk 'kjhj
ds vUnj gksus okys fu"ksspu dks vkUrfjd fu"ksspu dgrs gSaA
tSls& vf/kdka’k dhV] jsIVkby] ,oht ,oa Lruh vkfnA

Lrfu;ksa essa fu"kspu
(Fertilization in Mammals)

fu"ksspu ,d tfVy fØ;k gS bls v/;;u dh lqfo/kk ds
fy, fuEu Hkkxksa esa ckaVk tk ldrk gS &

(i) 'kqØk.kqvksa dk v.Mk.kq dh vksj xeu ,oa v.Mk.kq
ls lEidZ % Lrfu;ksa esas vkUrfjd fu"ksspu gksrk gSA vr%
uj 'kqØk.kqvksa dks eknk dh tuu okfguh esa eqDr djrk gSA
la;ksxo’k gh 'kqØk.kqvksa dk v.Mk.kq ls vkdfLed feyu
gksrk gSA

v.Mk.kq dh lrg ij QfVZykbftu ,oa 'kqØk.kq dh lrg
ij ,UVhQfVZykbftu uked jlk;u gksrk gSA ;s tkfr
fof’k"V gksrs gSA blhfy, 'kqØk.kq viuh tkfr ds v.Mk.kq
dks gh fu"kssfpr djrk gSA

(ii) 'kqØk.kqvksa dk ;ksX;rktZZu (Capacitation) : 'kqØk.kqvksa
}kjk v.Mk.kq dks fu"kssfpr djus dh {kerk dks vftZr djus
dh çfØ;k dks ;ksX;rktZu dgrs gSaA blesa 'kqØk.kqvksa ds
fof’k"V xzkgh LFky vukofjr gks tkrs gSA ;g fØ;k
lkekU;r% eknk tuu ra= esa ysfdu dqN çkf.k;ksa esa
vfèko"̀k.k (Epididymus) esa gksrh gSA

(iii) 'kqqØk.kq dk v.Mk.kq esa ços'k (Penetration of sperm
into ovum) : Lr fu;k s a  e s a  ,Øk sl k se } kj k
gkb,ywjksfuMst,Utkbe lzkfor gksrk gSA ;g v.Mk.kq ds
cká dksjksuk jsfM;sVk vkoj.k dh dksf’kdkvksa ds e/;
mifLFkr gkb,ywjksfud vEy dks ?kksydj v.Mk.kq esa
'kqØk.kq ds ços’k esa lgk;rk djrk gSA
'kqqØk.kq esa v.Mk.kq ds ços’k ds lkFk gh v.Mk.kq dk lfØ;.k
gksrk gSA bl nkSjku dkWfVZdy fØ;k, ,oa fu"kspu f>Yyh
dk fuekZ.k gksrk gSA fu"kspu f>Yyh vU; 'kqØk.kqvksa ds ços’k
dks jksdrh gSA v.Mk.kq esa ços’k djrs le; 'kqqØk.kq lkekU;r%
viuh iw¡N ckgj NksM+ nsrs gSa ¼fp= 32-1½

fp= 32-1 % Lruh esa fu"kspu dh fØ;k fof/k
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(iv) çkssdsUædksa dk la;qXeu (Conjugation of pronucleus) :
v.Mk.kq esa ços’k djds 'kqqØk.kq dk dsUæd Qwydj uj
çksdsUæd esa ,oa v.Mk.kq dk dsUæd f}rh; ifjiDo foHkktu
iw.kZ dj eknk çksdsUæd esa ifjofrZr gks tkrk gSA bu
çkssdsUædksa ds la;qXeu dks mHk;feJ.k dgrs gSA bl çdkj
fu"kspu ds QyLo:i f}xqf.kr ;qXeut fufeZr gksrk gSA

fonyu (Cleavage)
vxqf.kr uj ,oa eknk ;qXedksa ds lesdu ls f}xqf.kr

;qXeut (Zygota) fufeZr gksrk gSA tkbxksV esa fujUrj lelw=h
foHkktu ls cgqdksf’kdh; eks:yk ;k CykLVqyk cuus dh çfØ;k
dks fonyu dgrs gSA fonyu ls fufeZr dksf’kdkvksa dks dksjd
[k.M (Blastomeres) dgrs gaSA

fonyu ds çdkj (Types of Cleavage)
v.Mksa esa mifLFkr ihrd dh ek=k ,oa forj.k ds vk/kkj

ij fonyu fuEu çdkj dk gksrk gS &

1- iw.kZHkath fonyu (Holoblastic Cleavage) : ,slk fonyu
ftlesa fonyu [kk¡p lEiw.kZ v.Ms ls xqtjrh gSA mls
iw.kZHkath fonyu dgrs gSaA ;g fuEu nks çdkj dk gksrk
gS&

(a) leku iw.kZHkath fonyu (Equal Holoblasitc) :
bl çdkj dk fonyu lw{eihrdh ,oa leihrdh
v.Mksa esa gksrk gSA buesa ihrd dh ek=k de ,oa
leku forj.k ds dkj.k dksjd[k.M leku curs gSA
tSls ;wFkhfj;u LruhA

(b) vle ku i w . k Z H k at h  f onyu (Unequal
Holoblastic) : bl çdkj dk fonyu e/;ihrdh
v.Mksa esa gksrk gSA blds QyLo:i lfØ; /kqzo esa
NksVs y?kq dksjd[k.M ,oa fuf"Ø; /kqzo esa cM+s nh?kZ
dksjd [k.M curs gSA tSls eNfy;ka ,oa ,EQhfc;u

2- va’kHkath fonyu (Meroblastic Cleavage) : bl çdkj
dk fonyu vfrihrdh ,oa dsUæihrdh v.Mksa esa gksrk gSA
buesa ihrd dh ek=k vf/kd gksus ds dkj.k fonyu [kk¡p
lEiw.kZ v.Ms ls ugha xqtjrh gSA va’kHkath fonyu fuEu nks
çdkj dk gksrk gS &

(a) i ` "B h; ;k lrgh f onyu (Superficial
Cleavage) : bl çdkj dk fonyu dhVksa ds
dsUæihrdh v.Mksa esa gksrk gSA blesa dsUæd fujUrj
lelw=h foHkktu }kjk foHkkftr gksrk gSaA ftlls
ifj/kh; dksf’kdkæO; cgqdsUædh; gks tkrk gSA
larfr dsUædksa ds pkjksa vksj dqN dksf’kdkæO; ds
,df=r gksus ls dksjd[k.M fufeZr gksrs gS] tks
dsUæh; ihrd dks ?ksjs jgrs gS ¼fp= 32-2½A

(b) fcEckHk fonyu (Discoidal Cleavage) : bl
çdkj dk fonyu vfrihrdh ,oa /kqzoihrdh v.Mksa
esa gksrk gSA fonyu dsoy ihrdjfgr] tfeZuy
fMLd esa gh gksrs gSA tSls & jsIVkby] ,oht vkfnA

fonyu dk egRo (Significance of Cleavage)
1- fonyu ds QyLo:i tkbxksV cgqdksf’kdh; Hkwz.k esa

:ikUrfjr gks tkrk gSA

2- fonyu ds nkSjku dksjdxqgk dk fuekZ.k gksrk gSA

3- dksjdxqgk xSLVªqykHkou ds nkSjku gksus okyh lajpuk fodkl
xfr;ksa ds fy, LFkku miyC/k djrh gSA

eks:yk ,oa dksjd (Blastula)
çkjfEHkd fonyuksa ls fufeZr dksjd[k.Mksa ds xqPNs dh

vkÑfr Bksl] xksykdkj ,oa 'kgrwr ds leku gksus ds dkj.k bls
eks:yk dgrs gSA

d’ks:d çkf.k;ksa esa eks:yk voLFkk ugha ik;h tkrh gSA
buesa çkjfEHkd fonyuksa ls fufeZr dksjd[k.M e/; esa fLFkr
[kks[kyh dksjdxqgk (Blastocoel) ds pkjkas vksj Lrj ds :i esa
O;ofLFkr gksdj dksjdpeZ (Blastoderm) cukrs gSA Hkzw.k dh
bl [kks[kyh] xksykdkj lajpuk dks CykLVqyk ,oa blds fuekZ.k
dh fØ;k dks dksjdHkou (Blastulation) dgrs gS ¼fp= 32-3½A

fp= 32-2 % fonyu ds çdkj fp= 32-3 % CykLVqyk ¼dksjd½ dh lajpuk
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xSLVqªyk (Gastrula)
,d Lrjh; CykLVqyk ls f}Lrjh; ;k f=Lrjh; xSLVªqyk

fuekZ.k dh fØ;k dks xSLVqykHkou (Gastrulalation) dgrs gSA
bl çfØ;k ds nkSjku CykLVqyk dh lrg ij fLFkr lEHkkoh
{ks=ksa ds dksjd[k.Mksa dk LFkkukUrj.k ,oa iqufoZU;kl fuf’pr
{ks=ksa ds fy, gksrk gSA ftlds QyLo:i ,d u;h vk|kU=
(Archantron) xqgk curh gSA tks dksjdjU/kz (Blastopore)
}kjk ckgj [kqyrh gSA dksjd[k.M ,d LFkku ls nwljs LFkku ij
fo’ks"k lajpuk fuekZ.k gsrq lkewfgd LFkkukUrj.k djrs gSA ,slh
dksf’kdh; xfr;ksa dks ljapuk fodkl xfr;k ;k fuekZ.kh xfr;ka
dgrs gSA bu xfr;ksa ds QyLo:i ,DVksMeZ] ,.MksMeZ ,oa
ehlksMeZ çkFkfed tuu Lrjksa dk fuekZ.k gksrk gSA tuu Lrjksa
dk iF̀kDdj.k nks pj.kksa esa gksrk gSA Lrfu;ksa esa xSLVªqykHkou
fØ;k ds çFke pj.k esa ,.MksMeZ dk iF̀kDdj.k gks tkrk gSA
tcfd ehlks ,DVksMeZ ls ,DVksMeZ ,oa ehlksMeZ dk iF̀kDdj.k
f}rh; pj.k esa gksrk gS ¼fp= 32-4½A

xSLVªqykHkou dh fØ;k fof/k
(Mechanism of Gastrulation)

xSLVªqykHkou dh fØ;k ds nkSjku dksjd [k.M fof’k"V
çdkj dh lajpuk fodkl xfr;ka djrs gq, fuf’pr LFkku rd
igqaprs gSA ;s xfr;ka eq[;r% nks çdkj dh gksrh gS &

(i) v/;kjksg.k (Epiboly)
(ii) vUrjkjksg.k (Emboly)
(i) v/;kjksg.k (Epiboly) : bl izdkj dh xfr;ka mu v.Mksa

esa gksrh gS ftuesa vleku iw.kZHkath fonyu gksrk gSA blesa
CykLVksMeZ dh lEHkkoh ,DVksMeZy dksf’kdk,a vfrof̀)
djrh gS ,oa foHkkftr gksrh gSA ftlds QyLo:i ;s y?kq
dksjd[k.M lfØ; /kqzo ls QSydj vfØ; /kqzo ds nh?kZ
dksjd[k.Mksa dks pkjksa vksj ls vkPNkfnr djuk izkjEHk dj
nsrh gSA blls nh?kZ dksjd[k.M Lor% Hkhrj gks tkrs gSA
bl izdkj dh xfr;ksa dks v/;kjksg.k dgrs gSA tSls&
,usfyMk] ekSyLdk] eNfy;ka ,oa ,EQhfc;u vkfnA

(ii) vUrjkjksg.k (Emboly) : xSLVªqykHkou fØ;k ds nkSjku
vUrjkjksg.k ds fy, lajpuk fodkl xfr;ka nks ;k vf/kd

çdkj ls gksrh gSA blesa CykLVksMeZ dh lEHkkoh ,.MksMeZy
dksf’kdk,a foHkkftr gksdj] lajpuk fodkl xfr;ksa }kjk
Hkwz.k ds Hkhrj ços’k djrh gSA bu xfr;ksa dks vUrjkjksg.k
dgrs gSA tSls jsIVkby] ,oht ,oa çkssVksFkhfj;u Lruh
vkfnA

xSLVªqykHkou dk egRo
(Significance of Gastrulation)
1- bl fØ;k }kjk ,d Lrjh; CykLVqyk ls nks ;k rhu Lrjh;

xsLVªqyk fufeZr gks tkrk gSA

2- vfoHksfnr CykLVksMeZ ls ,DVksMeZ] ,.MksMeZ ,oa ehlksMeZ
çkFkfed tuu Lrj iF̀kd gks tkrs gSA

3- raf=dk ra= ds foHksnu ds fy, xSLVªqykHkou vko’;d
gksrk gSA

egRoiw.kZ fcUnq
1- fu"ksspu cká ,oa vkUrfjd nks çdkj dk gksrk gSA

2- v.Mk.kq dh lrg ij QfVZykbftu ,oa 'kqØk.kq dh lrg
ij ,UVhQfVZykbftu fof’k"V jlk;u gksrk gSA

3- çkjEHk es a fonyu rqY;dkyh gksrs gSA dksjd[k.M lkFk&lkFk
foHkkftr gksrs gSA ysfdu dqN çkjfEHkd foHkktuksa ds
i’pkr fonyu vfu;fer gksus yxrk gSA

4- xSLVªqykHkou ds QyLo:i vfoHksfnr dksjdpeZ ls rhu
çkFkfed tuu Lrjksa dk iF̀kDdj.k gks tkrk gSA

vH;klkFkZ ç'u
oLrqfu"B ç'u
1- fu"ksfpr v.Mk.kq esa vfrfjDr 'kqØk.kq ços’k ugha dj ikrs

gSaA D;ksa\

¼v½ fu"kspu f>Yyh cuus ds dkj.k

¼c½ 'kqØk.kq ej tkrs gSA

¼l½ v.Mk.kq esa lfØ;u çkjEHk gks tkrk gSA

¼n½ fu"ksspu 'kadq ugha curk gSA

2- Lrfu;ksa ds v.Ms esa fdl çdkj dk fonyu gksrk gS\

¼v½ vleku iw.kZHkath ¼c½ lrgh va’kHkath

¼l½ leku iw.kZHkath ¼n½ dksbZ ugha

3- va’kHkath fonyu gksrk gS &

¼v½ lw{eihrdh v.Mksa esa
¼c½ e/;ihrdh v.Mksa esa

¼l½ vfr ihrdh v.Mksa esa
¼n½ dksbZ ugha
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4- fonyu ds QyLo:i fufeZr dksf’kdkvksa dks dgrs gSA

¼v½ dksjd peZ ¼c½ dksjd[k.M

¼l½ ekS:yk ¼n½ dksbZ ugha

5- CykLVqyk ls xSLVªqyk fuekZ.k dks dgrs gSA

¼v½ dksjd Hkou ¼c½ xSLVªqykHkou

¼l½ fonyu ¼n½ dksbZ ugha

vfry?kqÙkjkRed iz’u
1- xSLVªqykHkou ds nkSjku gksus okyh dksf’kdh; xfr;ksa dks

D;k dgrs gS\

2- lw{eihrdh ,oa leihrdh v.Mksa esa fdl çdkj dk fonyu
gksrk gS\

3- Lrfu;ksa esa 'kqØk.kq ds ,Økslkse }kjk dkSu lk fof’k"V
jlk;u lzkfor gksrk gS\

4- d’ks:d çkf.k;ksa esa uj ,oa eknk çkssdsUædksa ds lesdu dks
dgrs gSaA

5- ,Økslkse dk D;k dk;Z gS\

y?kqÙkjkRed ç'u
1- fu"kspu ds çdkj lmnkgj.k fyf[k,A

2- ;ksX;rktZu fdls dgrs gaS\

3- fonyu dk egRo fyf[k,A

4- dksjdHkou fdls dgrs gSa\

5- xSLVªqykHkou dk egRo fyf[k,A

6- leku iw.kZHkath fonyu dk lmnkgj.k o.kZu dhft,A

7- xSLVªqykHkou ds nkSjku gksus okyh lajpuk fodkl xfr;ka
eq[;r% fdrus çdkj dh gksrh gSA

8- fcEckHk va’kHkath fonyu dk o.kZu dhft,A

9- cká ,oa vkUrfjd fu"ksspu esa vUrj fyf[k,A

10- fu"ksspu ds nkSjku gksus okyh fofHkUu ?kVukvksa dk Øe’k%
uke fyf[k,A

fuca/kkRed ç'u
1- xSLVªqykHkou fdls dgrs gSa\ bldh fØ;kfof/k dk lfp=

o.kZu dhft,A

2- fonyu fdls dgrs gSa\ fonyu ds çdkjksa dk lfp= o.kZu
dhft,A

3- fu"ksspu fdls dgrs gSa\ fu"kspu ds çdkjksa dk o.kZu
dhft,A

4- Lrfu;ksa esa fu"ksspu dh fØ;kfof/k dk o.kZu dhft,A

5- dksjdHkou fdls dgrs gSa\ dksjd ,oa xSLVªqyk esa vUrj
fyf[k,A

mÙkjekyk % 1 ¼v½ 2 ¼l½ 3 ¼l½ 4 ¼c½ 5 ¼c½


