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V = E – Ir
V = foHkokUrj
E = 
r = 

fo|qr okgd cy
vkarfjd izfrjks/k

jlk;fud ÅtkZ ls
fo|qr ÅtkZ

lsy
dk lewg

cSVjh

dk L=ksr

fn"V /kkjk

çkFkfed

f}rh;d
;k lapkyd

b±/ku

( ),d izdkj gh iz;qDr gks ldrk

(
)

f}fn"V ;kfu vkosf'kr ,oa
vukosf'kr gks ldrs

( )çfrdkjdksa dh vkiwÆÙk

ds izokg

dk fdjpkWQ
dk fu;e

laf/k fu;e vkos'k laj{k.kI = 0 ( )
ywi fu;e ÅtkZ laj{k.kV = 0 ( )

jlk;fud izHkko
m = ZIt

bysDVªksM ls
foeqDr@fu{ksfir

inkFkZ inkFkZ dk nzO;eku

fo|qr jlk;fud
rqY;kad

Å"eh; izHkko
H = I Rt,2

pkyd esa mRiUu Å"ek
( )¶;wt esa iz;ksx

H
t =P=ÅtkZ= I R2

=VI

= V
R

2

pqEcdh; izHkko
( )
(

(MRI) 
)

vksLVsZV dk iz;ksx }kjk LFkkfir
mi;ksx&jsfM;ks] jsfÝtsjsVj] 
vkWfM;ks&fofM;ks dSlsV] dEI;wVj
cPpksa ds f[kykSus] pqEcdh; vuqukn
izfrfcEc ,oa vU; fpfdRlh;
rduhd bR;kfn 

pkyd esa vkse 
dk fu;e

V = IR
R = ( = VA )

R =  R (1 +    ·T)
= (ºC K )

= ( m)

izfrjks/k ek=d 

çfrjks/k rki&xq.kkad ;k
çfrjks/kdrk 







–1

– 1 –1
0

1
fo|qr pkydrk (  )

=

çfrjks/kdksa dk la;kstu

Js.khØe
lHkh vo;o izfrjks/kdksa

 ls leku /kkjk

ik'oZØe
lHkh vo;o izfrjks/kdksa
ds chp leku foHkokUrj

R =  req i

I = nE
R+nr

i
1

Req
=

i

1
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I = nE
r+nR
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eq[; fcUnq

fo|qr ifjiFk % fdlh fo|qr /kkjk ds lrr rFkk can iFk dks fo|qr ifjiFk dgrs gSA
fo|qr /kkjk % fo|qr vkos’k ds izokg dh nj dks fo|qr /kkjk dgrs gSaA
bldk S.I.  ek=d ,Eih;j gksrk gSA

I = q/t
tgk¡  I = fo|qr/kkjk
q = vkos'k
t = yxk le;

fo|qr foHko %&,dkad /kukos’k dks vuar ls fo|qr {ks= eas fdlh fcanq rd ykus eas fd, x, dk;Z dks ml
fcanq ij foHko dgrs gSA foHko dk S.I. ek=d oksYV ¼v½ gksrk gSA i`Foh dk foHko 'kwU; ekuk x;k gSA

v = w /Q
foHkokarj %& foHkokas ds varj dks foHkokarj dgrs gSA bldk ek=d Hkh oksYV gh gksrk gSA bls oksYVehVj

ls ekik tkrk gsA

 ,d dqykWe vkos'k dh jpuk djus okys bysDVªkukas dh la[;k 6-25 x1018 gksrh gSA

 lsy ds }kjk pkyd ds fljkas ij foHkokarj cuk, j[kk tkrk gSA

pkyd %&ftl inkFkZ ls /kkjk izokfgr gks lds pkyd dgykrk gS tSls & lksuk] pk¡nh] rk¡ck bR;kfn A

v)Zpkyd %& ftl inkFkZ dh fof'k"V pkydrk] pkyd rFkk vpkyd ds chp gks mls v)Zpkyd dgrs

gSA tSls tesfu;e ¼Ge½rFkk flfydu ¼si½

izfrjks/k %& fdlh pkyd eas bysDVªkWukas ds izokg dk fojks/k gh izfrjks/k dgykrk gSA bldk S.I. ek=d

vkse ¼½ gksrk gSA fdlh pkyd dk izfrjks/k mldh yEckbZ ij lh/ks mldh vuqizLFk dkV ds {ks=Qy ij

izfrykser% fuHkZj djrk gS vkSj ml inkFkZ dh izd`fr ij fuHkZj djrk gS ftlls og cuk gSA

izfrjks/kdrk %& pkyd inkFkZ ds bdkbZ vuqizLFk ifjPNsn okys bdkbZ yEckbZ ds NM+ dk izfrjks/k mldk

izfrjks/kdrk ;k fof'k"V izfrjks/k dgykrk gSA bls  ls lwfpr fd;k tkrk gSA bls lw= 
RA
L

   ls  O;Dr

fd;k tkrk gSA bldk ek=d vkseehVj ¼-m½ gksrk gSA

vkehVj %& ftl ;a= ds }kjk fo|qr ifjiFk eas izokfgr gksus
okyh /kkjk dks ekik tkrk gS] vkehVj dgykrk gSA bls fo|qr ifjiFk
eas Js.khØe eas tksM+k tkrk gSA bl ;a= dk izfrjks/k cgqr de gksrk
gSA

oksYVehVj %& ftl ;a= ds }kjk fo|qr ifjiFk eas nks fcanqvkas ds
chp foHkokUrj ekik tkrk gS] oksYVehVj dgykrk gSA bls fo|qr
ifjiFk eas lekarj Øe eas tksM+k tkrk gSA

oksYV ehVj dk izfrjks/k mPp gksrk gSA

A

V

K

B- 
K - 

cSVªh
dqath

A

V

K
+ B

–

R
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fn"V/kkjk %& oSlh /kkjk tks fo|qr ifjiFk eas ges’kk ,d

gh fn’kk eas izokfgr gksrh gS] fn"V/kkjk dgykrh gSA

izR;korhZ /kkjk %&  oSlh /kkjk tks fo|qr ifjiFk eas [kkl

le; rd ,d fn'kk eas vkSj mrus gh le; rd foijhr

fn’kk eas izokfgr gksrh gS] izR;korhZ /kkjk ¼A.C.½ dgykrh

gSA

Js.khØe la;kstu %&Js.khØe eas la;ksftr cgqr ls izfrjks/kdkas dk rqY; izfrjks/k muds O;fDrxr izfrjks/kkas

ds ;ksx ds cjkcj gksrk gSA

IR3R2R1I

fp=kuqlkj

RS= R1 + R2 + R3 = Ri

tgk¡ RS= rqY; izfrjks/k gSA

lekarjØe la;kstu %&ik’oZØe eas la;ksftr izfrjks/kdkas dk rqY; izfrjks/k fuEufyf[kr laca/k }kjk O;Dr

fd;k tkrk gSA

II
I3

I1

I2

R1

R2

R3

p 1 2 3 i

1 1 1 1 1
R R R R R

    

lekarj Øe eas lerqY; izfrjks/k dk eku O;fDrxr izfrjks/kkas ls de gks tkrk gSA ;gh dkj.k gS fd ?kjsyq

ifjiFk eas lekarj Øela;kstu dk mi;ksx fd;k tkrk gSSA

 fe+J/kkrqvkas dh izfrjks/kdrk mudh vo;oh /kkrqvkas dh vis{kk vf/kd gksus ds dkj.k mPp rki ij budk

ngu ugha gksrkA ;gh dkj.k gS fd /kkrqvksa dh rqyuk esa feJ/kkrqvkas dk mi;ksx fo|qr&bLrjh] VksLVj

vkfn lkekU; oS|qr rkiu ;qfDr;kas ds fuekZ.k eas fd;k tkrk gSA

 feJ/kkrqvkas dk izfrjks/k rkixq.kkad vf/kd gksus ds dkj.k gh budk mi;ksx ekud izfrjks/k cukus eas ugha

fd;k tkrk gSA blh Js.kh eas ukbØkse Hkh vkrk gSA

 fo|qr cYckas ds rarqvkas ds fuekZ.k eas ,dek= VaxLVu dk gh mi;ksx fd;k tkrk gSaA

 dkWij rFkk ,syqfefu;e dk mi;ksx fo|qr lapj.k ds fy, mi;ksx gksus okys rkjkas ds fuekZ.k eas fd;k

tkrk gSA

O
A.C.

D.C.
I

t
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fo|qr /kkjk dk Å"eh; izHkko] fo|qr ÅtkZ ,oa fo|qr 'kfDr

 xfr'khy bysDVªkWu dk ijek.kqvkas ls cjkcj VDdj ds QyLo:i fo|qr ÅtkZ dk Å"ek ds :i eas

:ikUrj.k gksrk gSA

 fdlh izfrjks/kd eas mi;qDr ÅtkZ dks bl izdkj O;Dr fd;k tkrk gSA

W = V × I × t ¼vkse ds fu;e ls v = IR½

;fn fd;k x;k dk;Z Å"ek ds :i eas izdV gks vkSj bls Q ls O;Dr fd;k tk, rks

Q = (I2 Rt) J

 ,d lsds.M eas fdlh fo|qrh; midj.k }kjk mi;qDr fo|qr ÅtkZ dks ml midj.k dh fo|qr 'kfDr

dgrs gSaA 'kfDr dk ek=d okV gksrk gSA fo|qr 'kfDr dk cM+k ek=d fdyksokV gksrk gS

1 fdyksokV ¾ 1000 okV ¾103 okV

 fo|qr ÅtkZ dk O;kolkf;d ek=d fdyksokV ?kaVk ¼Kwh½ gksrk gSA

 ,d fdyksokV ?kaVk dks ,d ;wfuV ¼B.O.T.½ dgrs gSaA

1 B.O.T. ;wfuV ¾ 3-6×106J

 fo|qr cYc ds rarq VaxLVu /kkrq dk cuk gksrk gSA

 fo|qr cYc ds vUnj fu"Øh; xSl Hkj fn;k tkrk gS rkfd VaxLVu dk ok"i.k u gks A

 fo|qr ¶;wt] lqj{kk dh ,d ;qfDr gSA bls rk¡ck rFkk fVu ds feJ/kkrq ls cuk;k tkrk gSA

 ekuo 'kjhj fo|qr dk lqpkyd gksrk gSA ekuo 'kjhj dk izfrjks/k 30]000 vkse gksrk gSA

 midj.k dh dqy 'kfDr tc Lohd`r lhek ls c<+ tkrh gS rks midj.k vko';drk ls vf/kd /kkjk

[khaprs gSA bls vfrHkkj.k ¼overloading½ dgk tkrk gS A

 tc xeZrkj ¼live wire½ ,oa mnklhu rkj ¼neutral wire½ vkil eas lEidZ eas vk tkrs gSa rks ,slh fLFkfr

eas ifjiFk dk izfrjks/k cgqr gh de gks tkrk gS] QyLo:i muls gksdj vR;f/kd /kkjk izokfgr gksus

yxrh gSA ;g ?kVuk y?kqiFku ¼short circuit½ dgykrh gSA
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fo|qr /kkjk
dk pqEcdh; izHkko

vksLVsZM dk iz;ksx

pqEcdh; {ks= (B)

pqEcd

çkÑfrd

Ñf=e

fo|qr&pqcdh;
izsj.k

QsjkMs dk fu;e

fo|qr ÅtkZ ;kaf=d ÅtkZ

¶ysÇex
nf{k.k gLr v¡xwB fu;e

xfr
pqEcdh; {ks=

izsfjr /kkjk

N

(a)

eè;ek /kkjk(      )

rtZuh {ks=(      )
v¡xwBk xfr(       )

(b)

fp= ¶ysÇex dk nf{k.k&gLr fu;e

dh fn'kk gsrq
}kjk /kkjkokgh pkyd

yEckbZ ij yxus okyk cy( )

F = K·B··Il

fLFkjkad
rFkk F =BlI     Bqv;k

( )fo|qr tfu=
;kaf=d ÅtkZ  fo|qr ÅtkZ 

fn"V

fp= % fn"V /kkjk tfu= dk izk:i

fnd~ifjorZd

R

çR;korhZ

N
B

A
S

B1

P
B2

C2

çR;korhZ /kkjk tfu= dk izk:i

v¡xwBk cy(    )

rtZuh {ks=(    )

eè;ek /kkjk(    )

gkFk

rtZuh

v¡xwBk

eè;ek

ck;k¡ gkFk

{ks=

/kkjk

(a)
(b)

fp= ¶ysÇex ds oke gLr fu;e dk izn'kZu

fo|qr ÅtkZ  ;kaf=d ÅtkZ

–

+

pqacd

vkesZpj

fp=k % fo|qr eksVj

izR;korhZ /kkjk

esa lqj{kk gsrq ¶;wt
;k dk iz;ksxM.C.B.

?kjsyw vkiwÆÙk 
vfrHkkj.k Hkkj ls
vf/kd midj.k 

tqM+uk rFkk y?kqiFku

(

) 
( )

( )
xeZ] thfor ,oa 
mnklhu BaMk
rkj esa lEidZ 

(CONCEPT- MAP) vo/kj.kk&fp=k.k



fo|qr dk pqEcdh; çHkko
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eq[; fcUnq %
 lkekU;r % ykSg oLrqvkas dks vkdf"kZr djus dk xq.k pqEcdRo dgykrk gS rFkk ftl oLrq eas ;g xq.k

ik;k tkrk gS mls pqEcd dgrs gSaA
 vkdkj ds vk/kkj ij pqEcd ds izdkj & NM+ pqEcd] uky pqEcd] oy; pqEcd
 pqEcd ds fljs ds fudV dk og fcUnq tgk¡ pqEcd dk vkd"kZ.k cy vf/kdre gksrk gS] /kzqo dgykrk

gSA
 Lora=rkiwoZd yVdkus ij pqEcd dk tks /kzqo mÙkj fn'kk dh vksj gks tkrk gS og mÙkj /kzqo rFkk tks

/kzqo nf{k.k fn'kk dh vksj gks tkrk gS og nf{k.k /kzqo dgykrk gSA
 pqEcd ds mÙkjh rFkk nf{k.kh /kzqo dks feyusokyh js[kk dks pqEcdh; v{k dgrs gSaA
 fdlh NM+ pqEcd ds nksukas /kzqokas ds chp dh U;wure nwjh dks pqEcd dh pqEcdh; yEckbZ dgk tkrk

gSA ;g pqEcd ds T;kferh; yEckbZ dk djhc 84% gksrk gSA
 pqEcdh; /kzqo dh izcyrk dh bdkbZ ,Eih;j ehVj gksrh gS A
 fdlh pqEcd ds ,d /kzqo dh izcyrk vkSj pqEcdh; yEckbZ ds xq.kuQy dks pqEcdh; vk?kw.kZ dgk tkrk

gSA
 oSls inkFkZ tks pqEcd ls vkdf"kZr gks pqEcdh; inkFkZ dgykrs gSa tSls & yksgk] fudsy] dksckYV A
 oSls inkFkZ tks pqEcd ls vkdf"kZr ugha gksrs gSa vpqEcdh; inkFkZ dgykrs gSa tSls & ydM+h] jcj]

IykfLVd] dks;yk vkfn A
 fn'kk irk yxkus okys ;a= dks fnd~lwpd dgk tkrk gSA
 pqEcd ;k /kkjkokgh pkyd vius pkjks vksj pqEcdh; {ks= mRiUu djrk gSA
 pqEcdh; {ks= dks pqEcdh; {ks= js[kkvkas }kjk n'kkZ;k tkrk gSa
 pqEcdh; cy js[kk,¡ ,d nwljs dks ugha dkVrh gSa A
 cy js[kk ds fdlh fcUnq ij [khaph xbZ Li'kZ js[kk ml fcUnq ij ml {ks= dh fn'kk crkrh gSA
 /kzqokas ds lehi {ks=&js[kk,¡ ?kuh gksrh gSA /kzqokas ls nwjh c<+kus ds lkFk mudk ?kuRo ?kVrk tkrk gSA
 {ks=&js[kkvkas dh fudVrk pqEcdh; {ks= dh izcyrk dk ?kksrd gSA
 {ks=&js[kk,¡ pqEcd ds ckgj N ls S dh rjQ vkSj pqEcd ds vUnj S ls N dh rjQ gksrh gSA
 pqEcdh; {ks= ds ekiu dk bdkbZ U;wVu@,fEi;j&ehVj gS] ftls Vslyk Hkh dgrs gSaA
 eSDlosy dk nf{k.k&gLr fu;e &;fn /kkjkokgh rkj dks nk,¡ gkFk dh eqëh eas bl izdkj idM+k tk,

fd v¡xqBk /kkjk dh fn’kk dh vksj ladsr djrk gks] rks gkFk dh vU; v¡xqfy;ksa dk eqM+ko pqEcdh; {ks=
dh fn'kk O;Dr djsaxh A

 lh/kh /kkjk ds dkj.k pqEcdh; cy&js[kk,¡ o`Ùkkdkj gksrh gSaA
 fo|qrjks/kh pkyd rkj dh csyukdkj vusd Qsjkas okyh dqaMyh dks ifjukfydk dgrs gSaA
 ¶ysafeax dk oke&gLr fu;e& ;fn ck,¡ gkFk dk vaxwBk] rtZuh vkSj e/;ek dks ijLij yEcor j[kk

tk, rks rtZuh pqEcdh; {ks= dh fn'kk O;Dr djs vkSj vaxwBk xfr dh fn'kk eas gks rks e/;ek izsfjr èkkjk
dh fn'kk dk ladsr djsxh A

 fo|qr tfu= ,d ,slk ;a= gS ftlds }kjk ;kaf=d ÅtkZ dks fo|qr ÅtkZ eas ifjofrZr fd;k tkrk gSA
 fo|qr eksVj fo|qr ÅtkZ dks ;kaf=d ÅtkZ eas ifjofrZr djrk gSA
 fdlh dqaMyh vkSj pqEcd ds chp tc vkisf{kd xfr gksrh gS rc dqaMyh eas fo|qr&/kkjk izsfjr gksrh

gS] bl izHkko dks fo|qr&pqEcdh; izsj.k dgrs gSaA
 gekjs ?kjkas eas fo|qr vkiwfrZ 220V gksrh gS ftldh vko`fÙk 50 gV~Zt gksrh gS vFkkZr~ bldh ¼polarity½

/kzqork izfr lsd.M eas 100 ckj ifjofrZr gksrh gSA
 ¶;wt rkj dk ,slk VqdM+k gksrk gS ftlds inkFkZ dh izfrjks/kdrk ¼resistivity½ cgqr vf/kd rFkk

xyukad ¼melting point½ cgqr de gksrk gSA
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