
 

HkkSfrd foKku  

  

 
 

1. fo|qr /kkjk (ELECTRIC CURRENT): 
 fdlh vuqçLFk dkV {ks=Qy esa le; ds lkis{k vkos'k ds çokg esa ifjorZu 

dh nj dks fo|qr /kkjk dgk tkrk gSA 

 

+q

−q

A

 
➢ /kukRed vkos'k +q dk ck,¡ ls nk,¡ çokg rFkk _.kkRed vkos'k –q dk nk,¡ 

ls ck,¡ çokg cjkcj gS 

➢ ;fn le; varjky t esa çokfgr vkos'k q gS rks fo|qr /kkjk] 
q

i
t


=


 

➢ ek=d :,Eih;j (A) 

➢ 1 ,Eih;j = 1 dwykWe/lSd.M 

➢ foek : [M0L0T0A1] 

➢ ;fn izR;sd t lsd.M esa fdlh vuqizLFk dkV {ks=Qy ls n bysDVªkWu xqtjrs gS 

rks i = 
ne

t
 

 tgk¡ e = 1.6 × 10–19
dwykWe 

 
 

1.1 vkSlr vkSj rkR{kf.kd fo|qr /kkjk(Average & Instantaneouscurrent) : 
1. vkSlr /kkjk (Average current) : 
 ;fn t ls t + t le; varjky esa pkyd ds fdlh vuqizLFk dkV {ks=Qy lsQ vkos'k izokfgr gksrk gS rks ml varjky 

esa vkSlr /kkjk dksQ ot ds vuqikr ls ifjHkkf"kr djrs gS(av = 
Q

t




 

2. rkR{kf.kd /kkjk (Instantaneous current): 
 ;fnt dh lhek 'kwU; rd dj nh tk, (t → 0) rks t le; ij /kkjk rkR{kf.kd /kkjk dks 

ifjHkkf"kr djrs gSA I = 
t 0

Lim
 →

Q dQ

t dt


=


 

 fdlh vuqizLFk dkV ls xqtjus okyh rkR{kf.kd /kkjk = 
dQ

dt
 

 t ls t + dt varjky esa vuqizLFk dkV ls xqtjus okyk vkos'k 
 dQ = dt 

 t1ls t2varjky eas dqy vkos'k Q = 
2

1

t

t

Idt  = I-t xzkQ esa le; vUrjky t1ls t2ds e/; {ks=Qy 

 t1ls t2varjky esa vkSlr /kkjk Iavg = 
Q

t




 = 

2

1

2

1

t

t

t

t

Idt

dt





=  
I - t xkz Q ds uhps dk {ks=Qy

le; vUrjky
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fo|qr /kkjk (CURRENT ELECTRICITY) 

  

 
 

1.2 /kkjk izokg dh fn'kk : 

➢ ijEijkxr :i ls /kkjk dh fn'kk] /kukRed vkos'kks dh xfr dh fn'kk esa vkSj _.kkRed vkos'kks ds foifjr fn'kk esa yh 

tkrh gSA 

      

      
➢ fo|qr /kkjk ,d vfn'k jkf'k gS vkSj ;g ljy chtxf.kr dk ikyu djrh gSA 

      

 

1.3 pkyd esa vkos'kks dk izokg  : 

➢ iwjs pkyd rkj esa /kkjk dk eku leku gksrk gS] tcfd pkyd ds fofHkUu fcUnqvks dk vuqizLFk dkV dqN Hkh gks ldrk 

gSA /kkjkokgh pkyd esa fdlh Hkh le; varjky ij dqy vkos'k 'kwU; gksrk gSA 

 
➢ /kkjkokgh pkyd ds ckgj fo|qr {ks= 'kwU; gksrk gS] ysfdu pkyd ds vanj ;g v'kwU; gksrk gSA 

➢ fLFkj oS|qfrdh ds vuqlkj vkosf'kr pkyd ds vanj fo|qr {kS= 'kwU; gksrk gS ysfdu /kkjkokgh pkyd ds vanj ;g v'kwU; 

gksrk gSA 

➢ tc pkyd ls /kkjk izokfgr gksrk gS rks og vifjofrZr jgrk gS D;kasfd izfr lSd.M ,d fljs ij izos’k djus okyk vkos’k 

nwljs fljs ls izfr lSd.M fudyus okys vkos’k ds cjkcj gksrk gSA 

 

 
 

DETECTIVE MIND 

1 ,sfEi;j 

 ;fn izfr lSd.M esa 1 dwykWe vkos'k izokfgr gksrk gS rks pkyd rkj esa 1 ,Eih;j /kkjk izokg ekuk tkrk gSA 

vFkkZr~ 1 ,Eih;j /kkjk ls rkRi;Z gS fd pkyd ds fdlh vuqizLFk dkV {ks= ls izfr lsd.M es 6.25 × 

1018
bysDVªkWu izokfgr gks jgs gSA 

e– e– e– 
e– e– e– 

bysDVªkWuksa ds xfr dh fn'kk 

e– 

/kkjk dh fn'kk 
i 

;gkW e– = 1.6 × 10–19 C 

e+ e+ e+ 
e+ e+ e+ 

/kukRed vkos'kksa ds xfr dh fn'kk 

e+ 

/kkjk izokg dh fn'kk 
i 

;gkW e
+
 = 1.6 × 10

–19
 C 

5 A 

3 A 

8 A 

SPOT LIGHT 

1. æO;ks es] /kukRed ,oa _.kkRed vk;u vkos'k okgd gksrs gSA 

2. xSalks eas] /kukRed vk;u ,oa eqDr bysDVªku vkos'k okgd gksrs gSA 

3. v)Zpkyd esa] eqDr bysDVªku ,oa gksy (holes) vkos'k okgd gksrs gSA 



 

HkkSfrd foKku  

  

2. /kkjk ?kuRo (CURRENT DENSITY): 

 fdlh pkyd esa ,d fcUnq ij /kkjk ?kUro (J) /kkjk (I) dk ml fcUnq ls /kkjk dh fn’kk ls vuqizLFk dkV dk {ks= (A) ds 

yEcor~ {ks= dk vuqikr gSA  
I

J
A

=  

 
 

I

I
J


 =

 A

A

P•

(a)

Acos 

(b)
A

n̂


j

 
➢ ;fn {ks=Qy A, /kkjk ds vfHkyEcor~ u gksdj mlls dks.k cuk;s rks 

  

Q

Q

t


 =


I

A

P•

(a)

Acos 

(b)
A

n̂


j

 
 

J = 
I

A
yca or

= 
I

Acos
 I = J A cos = J.A  

 

 d = J.dA I = J.dA  

 ;g ,d lfn'k jkf'k gSa] bldh fn'kk] ml fcUnq ij èkukRed vkos'k dh xfr dh fn'kk gksrh gSaA 

 ek=d :,sEih;j@ehVj
2 (A/m2) 

 foek :[M0L–2T0A] 

 

3. pkyd esa /kkjk izokg dh fØ;kfof/k(MECHANISM OF CURRENT FLOW IN A CONDUCTORS) : 

 ;fn ,d oS|qr vkos'k ij oS|qr {ks= vkjksfir fd;k tkrk gS rks ;g ,d cy vuqHko djrk 

gSA ;fn ;g vkos'k xfr djus ds fy, eqDr gS rks ,d /kkjk izokg dk fuekZ.k djrk gSA 

 fo|qr {ks= dh vuqifLFkfr eas] bysDVªkWu mudh rkih; xfr ls xfr djrs gSA mudh ;kn`fPNd 

xfr ds nkSjku os tes gq, vk;uks ls VDdj djrs gS ifj.kkeLo:i VDdj ls igys dh 

mudh pky vkSj VDdj ds ckn dh pky cjkcj gks tkrh gSA ysfdu VDdj ds ckn osx 

dh fn'kk iw.kZr;k ;kn`fPNd gksrh gSA vr% fdlh ,d fuf'pr fn'kk esa cgus okys bysDVªkWuks 

dh la[;k muds foifjr fn'kk esa cgus okys bysDVªkWuks dh la[;k ds cjkcj gks tkrh gS 

vFkkZr~ ogk¡ dksbZ usV ¼dqy½ fo|qr /kkjk ugh gksrh gSA 

 tc bysDVªkWuks ij fo|qr {ks= vkjksfir fd;k tkrk gS rks bysDVªkWu {ks=]dh dkj.k ls B fljs ls A dh vksj Rofjr gksrs 

gSA ;g xfr fo|qr /kkjk dk fuekZ.k djrh gSA 

 

 

4. /kkjk izokg ds fy, mÙkjnk;h ?kVd(FACTORS RESPONSIBLE FOR CURRENT FLOW): 

4.1 rkih; pky (VT = 105m/s) 

 pkyd esa cgqr vf/kd la[;k esa eqDr bysDVªkWu gksrs gSa] tks fujUrj ;kn`fPNd xfr djrs jgrs gSA  

 pkyd esa eqDr bysDVªkWuksa dh dqy la[;k = N 

 vkSlr osx avg.u  = 1 2 Nu u ..... u

N

+ + + 
 
 

= 0 

Idqy  0 

vkjksfir =  

Idqy = 0 



 
 

fo|qr /kkjk (CURRENT ELECTRICITY) 

  

 
4.2 viogu osx (Drift Velocity) 

 ;g bysDVªkWu dk vkslr osx gS ftlds lkFk eqDr bysDVªkWu vkjksfir fo|qr {ks= ds izHkko esa pkyd ds vUnj pyrs gSA 

4.3 foJkfUr dky(Relaxation time) 

 nks Øekxr VDdjksa ds chp yxk vkSlr le; gSA  

➢ bldh dksfV 10–14 
lsd.M gSA 

➢ ;g pkyd ds inkFkZ ds rki ij fuHkZj djus okyk vfHky{k.k gSA  

➢ ;g rki esa o`f) ds lkFk de gksrk gSA 

4.4 viogu osx o foJkfUr dky ds e/; lEcaèk : (Relation between drift velocity & relaxation time) 

 tc pkyd ds fljksa dks fo-ok-cy L=ksr ds fljksa ls tksM+k tkrk gS rks pkyd esa ,d fo|qr {ks= LFkkfir gks tkrk gSA, 
V

E =  

tgk¡  V = pkyd ds fljksa ij foHkokarj  rFkk t = = pkyd dh 

yEckbZ 

fo|qr {ks= E , ds dkj.k pkyd ds izR;sd bysDVªkWu  

ij –eE  oS|qr cy yxrk gSA 

izR;sd bysDVªkWu dk Roj.k
–eE

a
m

=  

m = bysDVªkWu dk nzO;eku  

e = bysDVªkWu dk vkos'k 

 

t

V

vkjksfir viogu ds lkFk bysDVªkWu ds fo|qr {ks= fd 

;knf̀PNd xfr 

 
 vr% izR;sd bysDVªkWu dk osx av dv v u at= = +   dv u a t=  +    

 D;ksfd eqDr bysDVªkWuksas dh vkSlr rkih; pky 'kwU; gksrh gSaA 

 dv a=   d

eE
v –

m
=   viogu osx dh dksVh  10–4 m/s gksrh gSaA 

 

4.5 ek/; eqDr iFk [Mean free Path ()] : 

 fdlh eqDr bysDVªkWu }kjk foJkafr dky esa r; dh x;h nwjh] ek/; eqDr iFk () dgykrh gSA pkyu bysDVªkWu dk ek/; 

eqDr iFk = rkih; osx × foJkafr dky ( = 10Å) (/kkrq es½ 

 
 

4.6 /kkjk ?kuRo] pkydrk o fo|qr {ks= esa lEcU/k : 

ekukfd fdlh pkyd esa ,dkad vk;ru esa bysDVªkWuksa dh la[;k = n  

dx nwjh esa dqy bysDVªkWuksa dh la[;k = n(Adx)  

dqy vkos'k dQ = n(Adx)e  

vuqizLFk dkV {ks=Qy = A 

fo|qr /kkjk] I = 
dQ dx

nAe
dt dt

=  

I = neaVd 
 

I dx

 

SPOT LIGHT 
➢ Rkkih; vkSlr osx 'kwU; gksrk gS ijUrq rkih; vkSlr pky 'kwU; ugh gksrh gS   

➢ fLFkj oS|qr fLFkfr esa pkyd esa dqy fo|qr {ks= 'kwU; gksrk gS 

➢ oS|qr xfr dh fLFkfr esa pkyd ds vUnj dqy fo|qr {ks= 'kwU; ugh gksrk gSA  

SPOT LIGHT 
Pkkyd es eqDr bysDVªkWu ?kuRo 1028 bysDVªkWu/ eh3 gksrk gSA  

tcfd v)Zpkyd es 1016 bysDVªkWu@eh3 



 

HkkSfrd foKku  

  

 /kkjk ?kuRo  J  
I

J
A

= = nevd J = 
eE

ne
m

 
 

 
 

 J = 
2ne

E
m

 
 
 

 vd = 
eE

m

 
 

 
 

 iqu% J E=   pkydrk  = 
2ne

m


 = 

1


   

 lfn'k #i es  pkydrk dks o  izfrjks/kdrk dks iznf’kZr djrk gSA ;gk¡  inkFkZ fd pkydrk o rkieku ij fuHkZj 

djrk gSA 

 

 

4.7 xfr'khyrk (Mobility µ) : 

 izfr bdkbZ fo|qr {ks= ij viogu osx dk ifjek.k dk vuqikr xfr'khyrk dks ifjHkkf"kr djrk gSA 

  µ = d| v |

| E |
 

➢ bldk SI ek=d m2V–1s–1 

➢ bldk izk;ksfxd ek=d cm2V–1s–1 

➢ Vd = 
e E

m


   µ = dv e

E m


=   

➢ eqDr bysDVªkWuks dh xfr'khyrk] fo|qr {ks= vkSj pkyd dh foekvksa ij fuHkZj ugh djrhA 

 

5. oS|qr izfrjks/k(ELECTRICAL RESISTANCE): 

 ;g fdlh pkyd dk og xq.k gksrk gS ftlds }kjk izR;sd bysDVªkWu dks bysDVªkWu ¼vHkz½ cknyks vkSj èkkfRod djusy 

(kernels) ¼tkyd ijek.kq vkSj vk;u½ ds fo:) viogu pky ls xfr djus ds fy, ,d cká fo|qr {ks= dh vko';drk 

gksrh gSA vFkkZr~ rkj ds vuqfn'k vd,dleku viogu osx ls ,d bysDVªkWu ds èkDdk nsus ds fy, ,d cká dkjd dks 

vko';d dk;Z djuk iMsxkA nwljs 'kCnks esa] fo|qr /kkjk dh fn'kk esa pkyd ds vuqfn'k foHko ikr gqvk gSA 

 laf{kIr esa] izfrjks/k pkyd dk og xq.k gksrk gS tks /kkjk izokg esa vojks/k mRiUu djrk gS ftlls pkyd esa foHko ikr 

gksrk gSA 

5.1  dk fu;e ¼’s law½: 

 ;g izk;ksfxdh :Ik ls fl) fd;k x;k gS fd oksYVrk ¼foHko ikr]V½ pkyd ls izokfgr /kkjk ds lekuqikrh gksrh 

gSA 

 V  I  

 V = RI 

 tgk¡ R vkuqikfrdrk fLFkjkad gS ftls pkyd dk çfrjks/k dgk tkrk gSA 

 mi;qDr laca/k dqN pkydks ds fy, ,d fuf'pr rkieku rd gh mfpr gSA 

  

SPOT LIGHT 

vfrpkyd esa bysDVªkWu vkos’k dks ogu djrk gSA 

Rkkj ds lkFk foHkoikr 

V = IR 

vksfed izfrjks/k dk <ky  

I-V xzkQ gS]  

 = fu;rkad 



 
 

fo|qr /kkjk (CURRENT ELECTRICITY) 

  

 ➢ izfrjks/k dk ek=d : ()  

  1  = 1 oksYV/1 ,Eih;j 

 ➢ izfrjks/k dk foeh; lw=  R: [M1L2T–3A–2] 

 ➢  dk fu;e lHkh pkyd /kkrqvksa ds fy;s lR; gSa ftuesa eqDr bysDVªkWu gksrs gSaA 

 ➢ v)Zpkyd] VªkaftLVj ,oa vk;fur xSlksa bR;kfn esa  dk fu;e ykxw ugha gksrk gSaA 

  (i) 

 V

I

Conductor

 

 (ii)

 V

I

Diode   (iii)

 V

I
Semi

conductor
 

 

6. (izfrjks/k fd fuHkZjrk) DEPENDANCE OF RESISTANCE 

6.1 izfrjks/kdrk (Resistivity): 

 Pkkyd dk izfrjks/k mlesa izokfgr /kkjk I vkSj pkyd ds vuqfn’k foHkokUrj ij fuHkZj ugha djrk gS] ;g fuHkZj djrk gSa& 

 (a) yEckbZ R l  (b) {ks=Qy 
1

R
A

   (c)  izfrjks/kdrk R ) 

 R l ; R 
1

A
   

 rks R 
A

l
 R = 

A

l
 

 tgk¡ = pkyd fd izfrjks/kdrk R  ()es gksrk gSA 

 ➢  fd bdkbZ–m gksrh gSA 

 ➢  fd foek  [M1 L3 T–3 A2] 

 
 

6.2 pkydRo (Conductance) 

 izfrjks/k ds O;qRØe dks inkFkZ dh pkydrk dgk tkrk gS bls G ls iznf’kZr fd;k tkrk gSA 
1

 G 
R

=  

6.3 pkydrk (Conductivity)  

➢ izfrjks/kdrk ds O;qRØe dks inkFkZ fd pkydrk()dgk tkrk gS 

  = 
1


 

➢ bdkbZ : Egks m–1 

 
➢ izfrjks/kdrk pkyd ds inkFkZ dk ,d fof'k"V xq.k gksrk gSA ;g pkyd ds yEckbZ] {ks=Qy bR;kfn ij fuHkZj ugh djrkA 

;|fi ;g rkieku ij fuHkZj djrk gSA ;g rkieku es o`f) ds lkFk c<rk gSA 

➢ pkydks ds fy, izfrjks/k dk eku lcls de vkSj dqpkydks ds fy, vf/kd gksrk gSA 

{ks=Qy 

I = yEckbZ 

 = izfrjks/kdrk 

DETECTIVE MIND 

izfrjks/kdrk dks pkyd ds vanj fdlh fcUnq ij fo|qr {ks= dh rhozrk (E) vkSj mlh fcUnq ij /kkjk ?kuRo J ds 

vuqikr ls Hkh ifjHkkf"kr fd;k tkrk gSA = ;k  J  E 

pkyd 

v)Zpkyd 

Mk;ksM 



 

HkkSfrd foKku  

  

➢ dqpkyd>v)Zpkyd>pkyd 

➢ pkyd rkj dks [khapus ij izfrjks/k ij izHkko R R
A A


=    

  
2

R P R
A v


=   = =  R  2………(1) 

  
2

2 2 4

A V A
R

A A A r

  
=  = =


 

➢ ;fn rkj dh yEckbZ ifjofrZr gksrh gS] rks

2

1 1

2

2 2

R

R
=  

➢ ;fn rkj dh f=T;k ifjofrZr gksrh gS]  rks 
4

1 2

4

2 1

R r

R r
=  

➢ ;fn rkj dh yEckbZ esa x% dk ifjorZu ykrs gS rks blds izfrjks/k esa 2x% dk ifjorZu gksxkA ijUrq ;g rF; dsoy x < 

5% ds fy, gh lR; gSA 

➢ ;fn rkj dks bl rjg ls f[kapk tk, fd mldh f=T;k okLrfod eku dh 1/nth
xquk de gks tkrh gS rks izfrjksèk n4

xquk 

vf/kd gks tk;sxkA leku :i ls ;fn rkj dks fldqM+ dj mlh f=T;k dks n xquk c<k;k tk, rks izfrjksèk n4
xquk de gks 

tk;sxkA 

➢ pkyd ds vk;ru dks fu;r j[krs gq, mldk izfrjks/k  

 
2 2

L LA V m
R

A A A A d

 
=  =  = =   m = nzO;eku d = inkFkZ dk ?kuRo 

 (a) ;fn rkj dh yEckbZ dks n xquk dj fn;k tk, rks rkj dk izfrjks/k izkjfEHkd eku dk n2
xquk gks tk;sxk(R  L2) 

 (b) ;fn vuqizLFk dkV {ks= dks n xquk dj fn;k tk, rks rkj dk izfrjks/k mlds izkjfEHkd eku dk
2

1

n
xquk gksxkA 

  
2

1
R

A

 
 

 
 

 

7. izfrjks/k dh rkieku ij fuHkZjrk(Temperature dependance of Resistance) : 

;fn pkyd ds rkieku esa o`f) fd tk;s] inkFkZ esa tkyd ds ijek.kq vf/kd osx vkSj vk;ke 

ds lkFk dEiUu djsaxsA blds vfrfjDr pkyd bysDVªkWu ¼izokgdRo½ vf/kd osx ls xfr djsaxsA 

bldk vFkZ gS fd pkyd dh izfrjks/kdrk c<rh gSA 

 

0




O

0r r (1 )upto
certaintemperature

= + 

(ºC)

 
➢ ;g izk;ksfxd :i ls izekf.kr fd;k x;k gS fd ,d fuf'pr rkieku rd pkyd dh izfrjks/kdrk rkieku ds lkFk js[kh; 

:i ls cnyrh gSA  

 ;fn 0°C ij izfrjks/kdrk = 0 

  ºC ij izfrjks/kdrk = 0(1 + ) 

 tgk¡ = izfrjks/kdrk dk rkih; xq.kkad 

   = 0

0

– 

 
 

➢ bldk ek=d gS K–1
;k °C–1. 

➢ rc fdlh  rki ijizfrjks/k Rij izfrjks/k = R0(1 + ) tgk¡ R0 = 0ºC rki ij izfrjks/k vkSj = izfrjks/k dk vkSlr rkih; 

xq.kkad 

➢ feJ/kkrq ds fy,dk eku cgqr NksVk gksrk gSA vr% rkieku ds c<kus ;k ?kVkus ij ls mudk izfrjks/k ugh cnyrkA 

blfy, feJ/kkrqvks dks fu;r eku okys izfrjksèk cukus esa mi;ksx fd;k tkrk gSA 



 
 

fo|qr /kkjk (CURRENT ELECTRICITY) 

  

 
➢ inkFkZ dh izfrjks/kdrk rkieku ij fuHkZj gksrh gSA pkydks e]sa  

 izfrjks/kdrk  = 
2

m

ne 
tgk¡  

1

n
vkSj  

1


 

➢ tc pkyd dk rkieku c<+k;k tkrk gS] eqDr bysDVªkWuks dk vkSlr osx Hkh c<rk gSA tSls gh 

ifj.kkeh VDdj dh vko`fÙk c<+rh gS foJkarh dky ?kVrk gSA /kkrqvks esa n eqDr e–dh la[;k 

rkieku ij fuHkZj ugh djrh vkSj rkieku o`f) ds lkFk c<rk gSA 

➢ v)Zpkydks ds fy,] _.kkRed gksrk gS ftlls rkieku c<+us ds lkFk ?kVrk gS (n dh la[;k 

rkieku c<+us ds lkFk ?kVrh gS½ v)Zpkyd ds fy, izfrjksèkd dh rkieku ijfuHkZjrk dks fp= 

esa n'kkZ;k x;k gSA 

   T



 
 

 
Example: 1 ;fn fdlh rkj esa 1A /kkjk izokfgr gks jgh gks] rks izfr lSd.M izokfgr bysDVªkWuksa dh la[;k gksxh- 

  (1) 2.5 × 1018 (2) 6.25 × 1018 (3) 12.5 × 1018 (4) 5 × 1018 

Solution: I = 
q

t
 = 

ne

t
 [ q = ne, vkos'k ds DokUVhdj.k fu;e ls] 

    n = 
I t

e


 = 

–19

1 1

1.6 10




 = 6.25 × 1018

 

 

Example: 2 gkbMªkstu ijek.kq esa ,d bysDVªkWu 5 × 10–11 m f=T;k dh d{kk esa 2.2 × 106 m/s ds osx ls pDdj yxkrk 

gSa] rks rqY; /kkjk gksxh - 

  (1) 1.12 mA (2) 4.32 mA (3) 3.32 mA (4) 7.12 mA 

Solution: bysDVªkWu }kjk 1 pDdj iwjk djus esa yxk le; 

  T =  
2 r

v


; /kkjk I = 

Q Qv

T 2 R
=


 

  tgkW r d{kk dh f=T;k rFkk v bysDVªkWu dk osx gSaA  I = 
6 –19

–11

2.2 10 1.6 10

22
2 (5 10 )

7

  

 
   

 

 = 1.12 mA 

 

Example: 3 fdlh vleku vuqizLFk {ks=Qy okys pkyd rkj ds rhu fHkUu&fHkUu fcUnqvksa ij vuqizLFk {ks=Qy A1 = 

2cm2, A2 = 4cm2
rFkk A3 = 6cm2 

gSA ;fn 5 A dh èkkjk A1 ls izokfgr dh tk,] rks A2o A3ls izokfgr 

èkkjkvksa ds eku Øe'k% gksaxsa- 

  (1) 10 A, 15 A (2) 20 A, 30 A (3) 2.5 A, 1.66 A (4) 5A, 5A 

Solution: (4) /kkjk leku jgsxhA 

Example: 4 fdlh 1000 ehVj yacs lh/ks rkj esa 70 ,sEih;j dh /kkjk izokfgr gksrh gSa] rks blesa bysDVªkWuksa dk dqy laosx 

gksxk (N.s. esa)- 

SPOT LIGHT 
vfrpkydrk 

cgqr de rkieku ij] /kkrq dh izfrjks/kdrk lkekU; dejs ds rkieku dh 

izfrjks/kdrk ls FkksM+h de gksrh gSA dqN /kkrq 0 K rkieku ds djhc ¼ije 'kwU; 

rki ij½ mudk izfrjks/k iw.kZ :i ls [kRe dj nsrh gSA pkyd ds bl xq.k dsk 

vfrpkydrk vkSj bu inkFkksZ dks vfr pkyd (super conductor) dgrs gSaA og 

rkieku ftl ij ,d inkFkZ vfrpkyd curk gS Økafrd rkieku TCdgykrk gSA 

 
 

SOLVED EXAMPLES 



 

HkkSfrd foKku  

  

  (1) 0.40 × 10–6 (2) 0.20 × 10–6 (3) 0.80 × 10–6 (4) 0.16 × 10–6 

Solution: ge tkurs gSa =  neAvd 

  tgk¡ vd → viogu osx 

  n →izfr ,dkad vk;ru esa bysDVªkWuksa dh la[;k 

  bysDVªkWuksa dh dqy la[;k N = nA 

  bysDVªkWuksa dk dqy laosx (P) 

  'P' = Nmvd;k P = 
I

neA
 (nAm)  = 

I m

e
    P = 

–31

–19

70 1000 9.3 10

1.6 10

  


= 0.40 Ns 

Example: 5 pkyd esa eqDr bysDVªkWuks dh rkih; xfr ls vki D;k le>rs gS \ 

Solution: pkyd rkjks esa] dqN bysDVªkWu pkyd ds vanj izk;ksfxd :i ls eqDr voLFkk esa gksrs gSA bu bysDVªkWuks dh 

xfrt ÅtkZ pkyd ds rkieku T ij fuHkZj djrh gSA vFkkZr~, E = 
3

2
kT, tgk¡ k = oksYVteku fu;rkad gS] 

vr% bu bysDVªkWuks dh xfr dks rkih; xfr dgrs gSA 

Example: 6 D;k bysDVªkWu mudh rkih; xfr ds dkj.k /kkjk mRiUu dj ldrk gS \ o.kZu djsA 

Solution: ughA rkih; xfr ds nkSjku eqDr bysDVªkWuks dk osx ;kn`fPNd gksrk gSA vr% fdlh vuqizLFkdkV {ks=Qy ls 

mudk dqy izokg 'kwU; gksrk gSA 

Example: 7 ,d pkyd ds vanj eqDr bysDVªkWuks ds lEHkkfor iFk D;k gksaxs \ 

Solution: pkyd ds vanj fo|qr {ks= dh vuqifLFkfr esa] eqDr bysDVªkWu vRofjr jgrs gSA vr% nks yxkrkj VDdjks ds 

chp mudk iFk ljy js[kk gksrk gSA tcfd pkyd ds vanj fo|qr {ks= dh mifLFkrh esa eqDr bysDVªkWu Rofjr 

gksrs gS vr% mudk iFk lkekU;r;k oØkdkj gks tkrk gSA 

Example: 8 rkacs esa bysDVªkWuks dk la[;k ?kuRo 8.5 × 1028 m–3
gSA 1mm2

vuqizLFk dkV {ks=Qy] 0.2 m yEckbZ ds ,d rkacs 

ds rkj esa /kkjk izokg Kkr djks tc bls 3V dh cSVjh ls tksMk x;k gksA fn;k x;k bysDVªkWu xfr'khyrk = 4.5 

× 10–6m2 V–1s–1
vkSj bysDVªkWu dk vkos'k= 1.6 × 10–19 C. 

 (1) 1 A (2) 0.5 A (3) 0.92 A (4) 0.62 A 

Solution: ;gk¡, V = 3 volt; l = 0.2 m; A = 1 mm2 = 10–6 m2; n = 8.5 × 1028 m–3; µ = 4.5 × 10–6 m2V–1s–1 

  vkSj e = 1.6 × 10–19C 

  pkyd ds fljks ij LFkkfir fo|qr {ks= 

  E = 
V

 = 
3

0.2
 =  15 Vm–1 

  vc pkyd rkj ls izokfgr /kkjk dk eku 

   = n A µ E e = 8.5 × 1028 × 10–6 × 4.5 × 10–6 × 15 × 1.6 × 10–19 = 0.92 A 

Example: 9 ,d ;qfDr ls ,d rkj dks bl rjg f[kapk tkrk gS fd mldh yEckbZ nqxquh gks tkrh gSA bldk izfrjks/k D;k gksxk \ 

   (1) pkj xq.kk gks tkrk gSA (2) leku jgrk gSA  

 (3) ,d pkSFkkbZ gks tkrk gSA (4) nks xq.kk gks tkrk gSA  

Solution: R = 
A


l

 = 
2

A


l

l
vr% vk;ru (=V=Al) fu;r jgsxk R l2 

  tSls gh yEckbZ dks nqxquk fd;k tk;sxk izfrjks/k 4 xquk gks tk;sxkA 

Example: 10 10–3 cm2
vuqizLFk dkV {ks=Qy rFkk 50 cm yEcs rkj esa foHkokUrj 2 V gSa] ;fn rkj esa izokfgr /kkjk  

0.25 ,sfEi;j gks] rks Kkr djks - 

  (i) rkj esa oS|qr {ks= dh rhozrk 

  (1) 
1

3
 V/m (2) 

1

4
 V/m (3) 3 V/m (4) 4 V/m 

  (ii) /kkjk ?kuRo 

  (1) 2.5 × 106 A/m2 (2) 2 × 106 A/m2 (3) 2  × 105 A/m2 (4) 2.5 × 10–6 A/m2
  

  (iii) /kkrq dh pkydrk 

  (1) 5.25 × 105 mho/m (2) 6.2 × 105 mho/m (3) 6 × 105 mho/m (4) 6.25 × 105 mho/m 

Solution: (i) E = V/d = 2V/50cm = 
2V

0.5 m
 = 4 V/m 



 
 

fo|qr /kkjk (CURRENT ELECTRICITY) 

  

  (ii) J = i/A = 0.25 A/10–3×10–4 m2 = 2.5 × 106 A/m2 

  (iii)  = J/E = (2.5 × 106 A/m2)/(4V/m) = 6.25 × 105 mho/m 

Example: 11 ,d VaxLVu rUrq dk izfrjks/k 150ºC ij 133  gSaA rks bldk 500° C ij izfrjks/k fdruk gksxk \ (VaxLVu 

ds izfrjks/k dk rkieku xq.kkad 0.0045 izfr °C gSaA) 

  (1) 257  (2) 79  (3) 50  (4) dksbZ ugha 

Solution: ;fn rkj dk 0°C ij izfrjks/k R0vkSaj t°C ij izfrjks/k RtgSa] rks 

  Rt = R0(1 + t) ;k R0 = 1R

1 t+ 
 

  tgk¡  = izfrjks/k rki xq.kkad gSaA  

  fn;k x;k gSa 150ºC ij rUrq dk izfrjks/k 133  gSa] rks 0° C ij izfrjks/k gksxkA 

  R0 = 
133

1 (0.0045) 150+ 
 = 79.0  

  vc 500° C ij rUrq dk izfrjks/k 

  R500 = R0 (1 +  t500) = 79.0 [1 + (0.0045) × 500] = 257  

Example: 12 fofHkUu iFkksa ls /kkjk çokg dh fn'kk ds vk/kkj ij R12] R34] R56 Kkr djsaA 

 
Solution: 

 

   12R
A bh

 
= =  

 

   34

h
R

A b

 
= =  

 

b 


h 

b 

h 



b 


h 

 

 
 



 

HkkSfrd foKku  

  

 56

b
R

A h

 
= =   

 

 

8.  ds fu;e dh dfe;k¡(LIMITATIONS OF ’S LAW) : 

 dqN fuf'pr inkFkksZ ,oa fo|qr ifjiFkks esa mi;ksxh midj.kksa ds fy, V vkSj  dk vuqikr fu;r ugh gksrk gSA  

(i) vPNs pkyd ds fy, V, I ds 

vkuqikfrd gksrk gSA 
(ii) v)Zpkydks esa V dh fn'kk cnyus 

ij leku foHkokUrj ds fy, /kkjk 

dk eku fofHkUu vkrk gSA 

(iii) leku /kkjk ds fy, foHko dk 

eku fofHkUu gSA 

 

V

l

 

 

V

I

–2

2

l( A)

Characteristic
curveof diode

 
 

I

V

1mA

5V 10V

Variation of current
Vsvoltage for GaAs  

 

9. izfrjks/kksa dk la;kstu(Combination of Resistors) : 

9.1 Js.kh la;kstu(Series combination) : 

 izR;sd izfrjks/k esa /kkjk leku gksrh gSaA 

 izfrjks/kksa ds fljksa ij foHkokUrj buds eku ds vuqlkj vyx&vyx gksrs gSaA 

 V1 = R1, V2 = R2, V3 = R3 
 izfrjks/kks ds chp foHkokUrjksa dk ;ksx ifjiFk esa iz;qDr foHkokUrj ds cjkcj 

gksrk gSaA 

 V = V1 + V2 + V3 V = R1 + R2 + R3 

 V / I = 
1 2 3R R R R= + +  tgkW, R = rqY; izfrjks/k 

 foHko foHkktu fu;e (VDR) :– 

  Js.kh Øe la;kstu esa ifjiFk dk foHkoikr izfrjks/k ds vuqikr esa foHkkftr gksrk gSA 

 vFkkZr~ V1 : V2 : V3 = R1 : R2 : R3 

 rFkk V1 + V2 + V3 = V ( Js.kh esa i leku gksrh gS V  R ) 

 vr% V1 =
1

1 2 3

R

R R R+ +
V  V2 =

2

1 2 3

R

R R R+ +
V  & 3

3

1 2 3

R
V V

R R R
=

+ +
 

9.2 lekUrj Øe la;kstu : 

“izfrjks/k lekUrj Øe es gksaxs ;fn mu ij foHko ikr 

leku gksA’’ 

izR;sd izfrjks/k esa /kkjk blds izfrjks/k ds O;qRØekuqikrh 

gksrh gSaA i1 = 
1

V

R
, i2 = 

2

V

R
, i3 = 

3

V

R
 

 
V

1R

2R

3R

1i

2i

3iI

A B

 
 ifjiFk esa izokfgr dqy /kkjk izfrjks/kks esa izokfgr /kkjkvksa ds ;ksx ds cjkcj gksrh gSaA 

 I = i1 + i2 + i3  I = 
1

V

R
 + 

2

V

R
 +  

3

V

R
 

 
I

V
= 

1

1

R
 + 

2

1

R
 + 

3

1

R
  

1 2 3

1 1 1 1

R R R R
= + +   

 tgkW R = rqY; izfrjks/k 

  

 

1R
2R 3R

V

I
1V 2V 3V



 
 

fo|qr /kkjk (CURRENT ELECTRICITY) 

  

 /kkjk foHkktu fu;e (CDR): 

 lekarj Øe esa foHko leku gksrk gSA vr% 
1

I
R

  

 1 2 3

1 2 3

1 1 1
I : I : I : :

R R R
=  

 
 

10. lsy % fo|qr okgd cy] vkarfjd izfrjksèk vkSj VfeZuy oksYVrk 

 (CELL : EMF, INTERNAL RESISTANCE & TERMINAL VOLTAGE) : 

10.1 lsy vkSj cSVjh(Cell & Battery) : 

,d fo|qr vi?kV~; lsay es nks bysDVªkWM gksrs gS ftUgs ,uksM (+) vkSj dsFkksM (–) dgrs gSA 

nksuks dks fo|qr vi?kV~; foy;u esa Mwcks;k tkrk gS] tSlk fd fp= esa n'kkZ;k gSA bysDVªkWM 

foy;u ds lkFk vkos'k vknku iznku djrs gSA 

• cSVjh dks dbZ lsyks dk la;kstu ekuk tk ldrk gSA 

 

P N

Electrolyte

A B

 
 ,d ls vf/kd lsyks ds l;ksatu dks csVjh ekuk tkrk gSA 

 tc dksbZ /kkjk izokfgr u gks] bysDVªkWykbV leku foHko ij jgrk gSA vr% P vkSj N ds chp foHkokUrj dks fo|qr okgd 

cy ls tkuk tkrk gSA blsls O;Dr djrs gSA 

fo- ok- cy ,d foHkokUrj gS cy ughA tc lsy ls ,d  R izfrjks/k dks tksMk tkrk gS] 

tSlk fd fp= esa n'kkZ;k tkrk gSA ,d /kkjk, C ls D dks izokfgr gksrh gSA ,d fu;r /kkjk 

izfrjks/k ls gksrh gqbZ P ls N dh vksj cgrh gSA vkSj byksDVªksykbV ls gksrh gqbZ N ls P esa 

izokfgr gksrh gSA bysDVªksykbV ftlesa ls /kkjk xqtjrh gS mldk ,d fuf'pr izfrjks/k r 

gksrk gS ftls lSy dk vkUrfjd izfrjksèk dgrs gSA 

 
P N

 r

 

 

P N

C D
rl

A B

 
10.2 lsy ds izkpy (Parameter of cell) : 

 (a) fo|qr okgd cy  Electro Motive Force (EMF):  

  lsy ds fljksa ds e/; dk foHkokUrj mlds fo|qr okgd cy (EMF) ds cjkcj gksrk gSaA tcfd lsy ls dksbZ /kkjk 

yh ;k nh ugha tk jgh gSaA 

  lsy ds izfr ,dkad vkos'k ds fy, miyC/k dqy ÅtkZ Hkh lsy EMF ds cjkcj gksrh gSaA 

  fo|qr okgd cy ds L=ksr }kjk bZdkbZ vkos'k ij fd;k x;k dk;Z] L=ksr dk fo|qr okgd cy dgykrk gSaA 

  E = 
W

Q
 

DETECTIVE MIND 
• izR;sd izfrjks/k ij foHko ikr leku gksxkA 
 (i) lekUrj Øe esa rqY; izfrjks/k lcls de izfrjks/k ds eku ls Hkh de gksrk gSaA 

 (ii)   nks izfrjks/kks ds lekUrj la;kstu ds fy,  

  I = i1 + i2 =      

 ;fn N le:i izfrjks/k (izR;sd R) dks tksM+k tk;s 
 (a) Js.khØe esa budk rqY; izfrjks/k nR gksxk vFkkZr~ Rs = nR 
 (blekUrj Øe esa budk rqY; izfrjks/k R/n gksxk vFkkZr~ Rp = R/n 

 (c)  



 

HkkSfrd foKku  

  

 ➢ fo|qr okgd cy dh fuHkZjrk:  

  (i) oS|qr vi?kV; dh izd`fr ij   (ii) bysDVªkWM+ dh /kkrq ij  

 ➢ fo|qr okgd cy fuHkZj ugha djrk gS:  

  (i) IysV ds {ks=Qy ij    (ii) bysDVªkWM+ ds e/; dh nwjh ij 

  (iii) oS|qr vi?kV~; dh ek=k ij   (iv) lsy ds vkdkj ij 

 (b) VfeZuy oksYVrk [Terminal voltage (V)] : 

 ➢ tc lsy ls /kkjk yh tk;s ;k lsy }kjk /kkjk nh tk;s rks mlds fljksa ij foHkokUrj dks VfeZuy oksYVrk dgrs gSA 

 

r

R

terminal voltage

E

i

NP

C D

 
 ➢ tc lsy ls i /kkjk yh tk,s rks VfeZuy oksYVrk dk eku mlds fo- ok-cy E ls de gksrk gSA 

  VC – VD = V = E – i r  

 

r

E

i DC
• •

 
 ➢ lsy dks vkosf'kr djrs le; tc lsy esa /kkjk izokfgr gksrh gS] rks VfeZuy oksYVrk V] fo-ok-cy E ls vfèkd gksrh 

gSA vFkkZr~ VC – VD = V = E + i r 

 

r

E

iC D
••

 

 

 ➢ fo|qr okgd cy o VfeZuy oksYVrk nksuksa dh bdkbZ oksYV gksrh gS 

 (c) vkUrfjd izfrjks/k [Internal resistance (r)] :  

  tc lsy ls fo|qr /kkjk izokfgr gksrh gS rks oS|qr vi?kV~; }kjk lsy esa /kkjk izokg ds fojks/k dks vkUrfjd izfrjksèk 

dgrs gSA  

 ➢ nks bysDVªkWM+ks ds e/; dh nwjh c<+us ij  r  c<+rk gSA 

 ➢ oS|qr vi?kV~; eas bysDVªkWM+ ds Mwcs gq;s Hkkx dk {ks=Qy c<+us ij  r ?kVrk gSA 

 ➢ oS|qr vi?kV~; dh lkUnzrk c<+kus ij  r ?kVrk gSA  

 ➢  rki c<+kus ij  r ?kVrk gSA 

 

10.3 lsyks dk la;kstu (Combination of Cell): 

 (a) Js.khØe la;kstu (Series Combination) : 

tc lsyks dks Js.khØe esa tksM+rs gS rks dqy fo|qr okgd cy] 

Js.khØe esa yxs lHkh lsyksa ds fo|qr okgd cy ds ;ksx ds 

cjkcj gksrk gS vkSj lsyksa ds vkUrfjd izfrjks/k Hkh Js.khØe esa 

gksrs gSA 

rqY; vkUrfjd izfrjks/k r = r1 + r2 + r3+... 

rqY; fo|qr okgd cy E = E1 + E2 + E3 +... 

 

1E 2E nE
nr1r 2r

R
 

  /kkjk = 
E

r R+

dqy

dyq

;fn lHkh n lsy le#i gks rks 
nE

I
nr R

=
+

 

 ➢ ;fn nr >> R,  = 
E

r
= dsoy ,d lsy ls izkIr /kkjk 

VfeZuy oksYVrk 



 
 

fo|qr /kkjk (CURRENT ELECTRICITY) 

  

 ➢ ;fn nr << R,  = 
nE

R
=  n (dsoy ,d lsy izkIr èkkjk) 

 ➢   tc nks lsy leku /kzqork ls tqMs gksrs gSa  

 

   Enet = E1 + E2 vkSj rnet = r1 + r2  

  ➢   tc nks lsy foifjr /kzqork ls tqMs gksrs gSa 

 

   Enet = E1 – E2 vkSj rnet = r1 + r2  

 (b) lekUrj Øe la;kstu (Parallel Combination) : 

tc lsyksa dk la;kstu lekUrj Øe esa gks rks lekUrj Øe dk dqy fo|qr 

okgd cy] ,d lsy ds fo-ok- cy Edqy ds cjkcj gksrk gS vkSj lsyksa ds 

vkUrfjd izfrjks/k rdqy Hkh lekUrj Øe esa gksrs gSaA 

➢ 

1 2

1 2
net

1 2

E E
.....

r r
E

1 1
.....

r r

+ +

=

+ +

 

➢ vkarfjd izfrjks/k 

net 1 2

1 1 1
....

r r r
= + +  

 R

1r

2r

3r

4r
4E

3E

2E

1E

 

  ;fn m le#i lsy lekUrj Øe esa tqM+s gS  

  rks la;kstu dk dqy vkUrfjd izfrjks/k rdqy = r/m  

  la;kstu dk dqy fo- ok- cy ET = E  

  ifjiFk eas /kkjk 
rE E

I
r r

R R
m m

= =

+ +

 = 
mE

mR r+  

 • ;fn r << mR;  = 
E

R
 = ,d lsy ls izkIr /kkjk 

 • ;fn r >> mR;  = 
mE

r
 = m (,d lsy ls izkIr èkkjk) 

➢   tc nks lsy leku /kzqork ls tqMs gksrs gSa 

 

1 2

1 2
net

1 2

E E

r r
E

1 1

r r

+

=

+

  vkSj 

net 1 2

1 1 1

r r r
= +  



 

HkkSfrd foKku  

  

➢   tc nks lsy foifjr /kzqork ls tqMs gksrs gSa  

 

 

1 2

1 2
net

1 2

E E

r r
E

1 1

r r

−

=

+

  vkSj 

net 1 2

1 1 1

r r r
= +  

 

 (c) la;qDr ;k fefJr la;kstu(Mixed combination): 

,d 'kk[kk eas Js.khØe esa n lsy rFkk ,slh dqy m 'kk[kk,¡ gS rks bl 

ifjiFk esa dqy le#i lsyksa dh la[;k nm gSA 

vr% ,d iafDr esa lsyksa dk vkUrfjd izfrjks/k = nr  

bl izdkj m iafDr;k¡ gS]  

net

nr
r

m
=  (;gk¡ bl izdkj dh m iafDr;k gSaA) 

 

I

E

E

E

E

E

E

E

E

E

r

r

r

r

r

r

r

r

r

R
 

  ifjiFk dk dqy fo-ok-cy iafDr esa tqM+s lsyksa dk dqy fo-ok-cy vFkkZr~ ET;k Enet = nE 

   = net

net

E nE

nrR r
R

m

=
+

+

 = 
mnE

mR nr+
 

  tc ijfiFk eas ckâk izfrjks/k lsyksa ds dqy vkUrfjd izfrjks/k ds leku gks ; R = nr / m rks ifjiFk esa vf/kdre /kkjk 

izokfgr gksrh gSA 

 

11. fdjpkWQ dk fu;e(KIRCHOFF’S RULE): 

 fdjpkWQ us tfVy fo|qr ifjiFkksa ds fy, 1842 esa nks fu;e fn,A tks fuEufyf[kr gSa 

11.1 izFke fu;e (First law) : 

 fdlh fo|qr ifjiFk esa] fdlh laf/k ij feyus okyh leLr /kkjkvksa dh chtxf.krh; ;ksx 'kwU; gksrk gSaA  

 I1 + I 2 + I 3+ I 4 = 0 

  

➢ ;g fu;e vkos'k ds laj{k.k ij vk/kkfjr gSA tc fdlh ifjiFk esa LFkk;h /kkjk izokfgr gksrh gSa] rks fdlh Hkh laf/k ij u 

rks vkos'k dk lap; gksrk gSa u gh ml LFkku ls vkos'k gVk;k tkrk gSaA 

 
11.2 f}rh; fu;e(Second law) : 

 ,d 'can' ifjiFk esa foHkokUrj dk chtxf.krh; ;ksx 'kwU; gSA 

I1 

I2 

I3 

I4 

I1 + I2 = I3 + I4 



 
 

fo|qr /kkjk (CURRENT ELECTRICITY) 

  

 

➢ ;g fu;e ÅtkZ ds laj{k.k ds fu;e ij vk/kkfjr gSA 

➢ bl fu;e dk iz;ksx djus ij] tc /kkjk dh fn'kk esa pyrs gSa rks /kkjk rFkk laxr izfrjks/k dk xq.kuQy] /kukRed :Ik 

esa fy;k tkrk gS rFkk emf /kukRed fy;k tkrk gS] tc fo|qr vi?kV; ds }kjk lsy ds _.kkRed ls /kukRed bysDVªkWM 

dh vksj tkrs gSaA 

 

11.3 fpUg ifjikVh (Sign Conventions): 

➢  A B
RI

 

 ;fn A ls B dh vksj R izfrjks/k ls /kkjk izokfgr gksrh gSA rc AB ij foHkokUrj VA – VB = R (dks /kukRed ekuk 

tk;sxk). 

 blh rjg BA foHkokUrj VB – VA = –R (dks _.kkRed ekuk tk;sxk) 

 blh izdkj BA ij foHkokUrj        VB – VA = – IR [I dk eku _.kkRed izkIr gksrk gSaA]. 

➢  

I
P N



r  

 rc] lsy dk foHkokUrj V = VP – VN =  – r 

➢ ;fn P ls N dh vksj /kkjk izokfgr gks 

   

I
P N



r  
 rc V = VP – VN =  + r 

12. OghV LVksu lsrq (WHEAT STONE BRIDGE): 

➢ izfrjks/kks dh fp=uqlkj O;oLFkk OghVLVksu lsrq dgykrh gSaA 

  

A

B

C

D

G

i

1i

2 gi i+

S

QP

R

gi

1 gi – i

1 2i i i= +

E

+ –

2i

 

➢ ;fn ig = 0 vFkkZr~ izfrjks/k dks bl izdkj lek;ksftr fd;k tk, fd /kkjkekih esa fo{ksi 'kwU; gks] rks lsrq larqfyr dgykrk gSaA 

➢ ;fn /kkjkekih esa fo{ksi 'kwU; gSa]  

 rks ig = 0  (i) VD = VB (ii)  = 
P R

Q S
=  

➢ ifjiFk dk rqY; izfrjks/k (larqyu dh fLFkfr esa) = 

(P Q)(R S)

P Q R S

+ +

+ + +
 

➢ ;fn
P

Q
<

R

S
rks VB> VD,oa /kkjk B ls D rd cgsxhA 

➢ ;fn
P

Q
>

R

S
, rks VB< VD,oa /kkjk D ls B dh vksj cgsxhA 

 



 

HkkSfrd foKku  

  

➢ blds fl)kar ij ehVj fczt ,oa iksLV vkWfQl ckWDl dk;Z 

djrs gSaA 

 

13.  lefoHko fcUnq(Shorting / Equipotential Points) : 

 lefoHko fcUnq (Equipotential Points) : 

 ,d /kkjkokgh fo|qr ifjiFk esa] nks fcUnqvks dks lefoHko dgrs gS ;fn os leku foHko ij gksA fcUnq 1 o 2 ds chp foHko 

 V1 = V2, ;fnV = iR = 0 

 

R 0=

1 2

21



 

➢ rks gekjs ikl nks fLFkfr;k¡ gS] ;fn R = 0, V = 0 (i  0) vkSj ;fn i = 0 (R vuUr gS) V = 0A izFke fLFkfr crkrh gS 

fd tc ge fdUgh nks fcUnqvks dks ,d vkn'kZ pkyd ls tksMrs gSA muds chp foHkokUrj 'kwU; gks tkrk gSA ;g Þy?kw 

ifjiFkß dgykrk gSA  

➢ nwljh fLFkfr crkrh gS fd ;fn ge fdUgh nks fcUnqvks dks ,d v'kwU; izfrjks/k }kjk tksMrs gS rks izkIr gksrk gS fd izfrjks/k 

ds vuqfn'k /kkjk ugh gSA ge bu fcUnqvks dks lefoHko fcUnq dg ldrs gSA lefoHko fcanqvks dks izkIr djus ds ckn fn;s 

ifjiFk dks ljy djus ds fy, mudks ,d ,dy fcUnq ls tksMrs gSA 

 

14. fo|qr lefefr (Electric Symmetry): 

 ;fn 'kk[kk ab vkSj ac leku izfrjks/k vkSj leku /kkjk j[krh gSA rc 

mlds lkis{k leku foHko ikr gksxkA vr% ab vkSj ac 'kk[kk,¡ fo|qrh; 

lefer gksrh gSA bl fLFkfr esa] fcUnq b vkSj c lefoHko fcUnq gksaxsA rc 

vki bu fcUnqvks dks tksM ldrs gS & 

 

15. ifjiFk fcUnq dks HkwlEifdZr(Earthing of a circuit point): 

 ;fn ifjiFk esa fdlh laf/k fcUnq (Node) dks HkwlEifdZr fd;k tkrk gS rc ml laf/k uksM dk foHko 'kwU; gks tkrk gSA 

vFkkZr~ leku laf/k fcUnq lkis{k foHko cu tkrk gSA 

 

16.  oS|qr ÅtkZ ,oa 'kfDr (ELECTRICAL ENERGY & POWER): 

16.1 oS|qr ÅtkZ (Electric energy) : 

 tc fdlh izfrjks/k ds fljks dks cSVjh ls tksM+rs gSa] rks rkj esa eqDr bysDVªkWu viogu osx ls pyus yxrs gSa rFkk rkj esa 

oS|qr /kkjk cgus yxrh  gSaA ;s bysDVªkWu rkj ds /ku vk;uksa ls Vdjkrs gSa rFkk blls budh mtkZ {k; gksrh gSaA bl 

izdkj cSVjh ls yh xbZ mtkZ dk {k; gksrk gSaA vr% bysDVªkWuks dh xfr cuk, j[kus ds fy, cSVjh ls yxkrkj ÅtkZ yh 

tkrh gSaA ;g ÅtkZ eqDr bysDVªkWuksa }kjk rkj ds vk;uks dks ns nh tkrh gSaA blls vk;uks dh m"eh; xfr c<+ tkrh gSaA 

QyLo:i rkj dk rki c<+ tkrk gSaA bl izdkj cSVjh ls yh xbZ ÅtkZ] m"ek ds :i esa cny tkrh gSaA bls oS|qr ÅtkZ 

dgrs gSaA bls twy@/kkjk dk Å"eh; izHkko dgrs gSaA 

  R = rkj dk izfrjks/k 

   = rkj esa izokfgr /kkjk 

  V = fljks ij foHkokUrj 

  'dt' le; esa rkj ls izokfgr vkos'k dq = dt bls rkj esa {k; ÅtkZ dW = Vdq = Vdt 

  V = R 

  ;g ÅtkZ {k; rkj esa mRiUu m"ek ds eku ds cjkcj ;k cSVjh }kjk fd;s x;s dk;Z ds cjkcj gksrh gSA 

  ;fn rkj esa ÅtkZ {k; dks dSyksjh esa fy[kuk gks] rks 

 

i / 2
b

c

a

R

R

i / 2



 
 

fo|qr /kkjk (CURRENT ELECTRICITY) 

  

  dW = 
dW

4.2
cal  

  tc dW  ÅtkZ (twy esa) gSA 

 

 

16.2 oS|qr 'kfDr (Electrical power) : 

 fo|qr ifjiFk es ÅtkZ fd gzkl fd nj dks fo|qr 'kfDr dgrs gS bls P ls iznf’kZr djrs gSA 

 
2

2dw v
P I R IV

dt R
= = = =   

 'kfDr = twy@lSd.M] okWV] v'o'kfDr 

 1 okWV = 1 twy@lSd.M, 1 v'o'kfDr = 746 okWV 

 oS|qr ÅtkZ ds ek=d = okWV lSd.M] fdyksokWV ?kaVk 

 1 fdyksokWV ?kaVk (kwh) = 36 x 105
twy 

 

16.3 lapkj rkjks esa 'kfDr gkl (gkfu)(Power loss in transmission 

lines) : 

 ekuk fd ,d ;qfDr dk izfrjks/k R gS tks V oksYVrk ij dk;Zjr~ gS] mlesa  /kkjk izokfgr gS] rc ;qfDr dh 'kfDr P = 

VA ;fn ikWoj LVs'ku ls tqMs gq, rkjks dk izfrjks/k RCgS rks 

 PC = 2RC = 
2

c

2

P R

V
  

 blfy, P 'kfDr ds ,d ;qfDr dks pykus ds fy,] la;kstu rkjks dh 'kfDr gkfu PC
2

1

V
 RC 

 tSls ikWoj LVs'ku ls nwjh cgqr vf/kd gS] RCvf/kd gksrk gSA vr% PCdks de djus ds fy,] ;s rkj cgqr vf/kd eku dh 

oksYVrk ij /kkjk ys tkrs gSA vkSj ;gh dkj.k gksrk gS fd lapkj ykbuks ij [krjs dk fpUg vafdr gksrs gSA bUgh oksYVrkvks 

dks ,d l;a= dh lgk;rk ls de djds mi;ksxh eku rd yk;k tkrk gS ftls ge VªkWlQkeZj dgrs gSA 

 
 

17.  fo|qr midj.kks ds la;kstu(CONNECTION OF ELECTRICAL APPLIANCES) : 

17.1 jsfVax(Rating) : 

 ;fn fdlh oS|qr midj.k ij 220V o 40W fy[kk gks] rks ;g mldh ekud jsfVax (Standard Ratings) dgykrh gSaA 

bldk rkRi;Z ;g gksrk gSa] fd bl fo|qr midj.k dk izfrjks/k bl izdkj ls fy;k tk, dh bls 220V ij iz;qDr djus 

ls 40W dh 'kfDr mRiUu gksrh gSaA vr% bldk izfrjksèk 

  R = 
2V

P
= 

2(220)

40
 

 

17.2 Js.kh Øe la;kstu %& 

➢ ;fn O;f;r dqy 'kfDr P gks] rks 

DETECTIVE MIND 

1. ¶;wt rkj (Fuse Wire) : ifjiFk esa bl rkj dk mi;ksx ifjiFk esa cgus okyh vf/kd /kkjk dks fu;af=r 

djus es fd;k tkrk gSA ;g ,d iryk vkSj vf/kd izfrjksèk okyk rkj gksrk gSA fuEu xyukad fcUnq 

okys inkFkksZ ls cuk;k tkrk gSA /kkjk {kerk   r3/2,    0 

2. ?kjsyq ifjiFk lekUrj Øe eas tqMs gksrs gSA vr% izR;sd cYc ij oksYVrk fu;r gksrh gSA  

 

  

 

 E

1 1V ,P
2 2V ,P

3 3V ,P



 

HkkSfrd foKku  

  

 
1

P
 = 

1

1

P
 + 

2

1

P
 + 

3

1

P
,  

➢ cYcksa ds Js.kh Øe esa de ls de 'kfDr okyk cYc lcls vf/kd rFkk lcls vf/kd 

'kfDr okyk cYc lcls de pedrk gSaA 

 

17.3 lekUrj Øe la;kstu %& 

➢ la;kstu esa O;f;r 'kfDr P = P1 + P2 + P3 

➢ lekUrj Øe esa ftl cYc dh 'kfDr de gksrh gSa]  

 og de pedrk gSa ;k ftl cYc esa vf/kdre /kkjk izokfgr gksrh gS] og T;knk 

pedsxkA  

uksV (Note) : 

(1) mijksDr la;kstu ds lw= dsoy rHkh ykxw gksxsa tc lHkh oS|qr midj.kksa dh voltage ratings leku gks ,oa iz;qDr L=ksr 

dh Voltage Rating Hkh midj.kksa dh Voltage Rating ds cjkcj gksA vxj Voltage Raitng vyx&vyx gks] rks 

midj.kksa ds rqY; izfrjksèkksa dk ifjiFk cukdj mls gy djsaxsaA 

 

(2)  midj.kksa dks muds rqY; izfrjks/k ls foLFkkfir fdft,A ;fn midj.k dh Standard Rating (V,P) gks rks mldk rqY; 

izfrjks/k R = V2/P 

 

(3) fdjpkWQ ds f}rh; fu;e ds mi;ksx ls fHkUu 'kk[kkvksa esa /kkjk o oksYVrk Kkr dhft,sA  

 

(4) la;kstu esa O;frr mtkZ mlds rqY; izfrjks/k esa O;frr mtkZ ds cjkcj gksrh gSaA ;fn fdlh cYc dh Rating (V1,P1) ls 

cnydj (V2,P2) dj nh tk, rks 

  
2

1

1

V

P
 = 

2

2

2

V

P
 = R ;k P2 = 

2

2

2

1

V

V
P1 

 
 

18.  lsy }kjk 'kfDr dk forj.k(POWER DISTRIBUTION BY CELL) : 

(i) tc ‘R’ Hkkj izfrjks/k dks E emf vkSj ‘r’ vkarfjd izfrjksèk okyh cSVjh ls tksMrs gS rc 

 ➢ Hkkj esa /kkjk = 
R r



+
 

 ➢ Hkkj dks iznku dh xbZ 'kfDr P = 2R = 
2

2

R

(R r)



+
 

 ➢ Hkkj dks iznku dh xbZ 'kfDr vf/kdre gksxh]   

  tc
dP

dR
 = 0 

 ➢ mi;qDr lehdj.k dks gy djus ij R = r 

  Pmax = 
2

2

r

(r r)



+
 = 

2

4r


 

 ➢ P vkSj R ds chp oØ 

(i) tc EMF vkSj vkarfjd izfrjks/k r fd ,d lsy vyx vFkok izfrjks/k R1o R2dks Hkkj djus ds fy, leku 'kfDr iznku 

djrh gSA 

DETECTIVE MIND 

• nks le:i ghVj dqMfy;k¡ dqy HsÅ"ek nsrh gS tc mUgs Js.kh Øe esa tksMrs gS vkSj tc mUgs lekUrj 

Øe es tksMrs gS rc dqy Å"ek Hpgksrh gSA rc Hp/Hs = 4 (blesa] ,slk ekuk gS fd vkiwfrZ oksYVrk 

leku gS) 

• ;fn ,d ghVj m kg ikuh dks T1le; esa mckyrk gS vkSj nwljs ghVj mrus gh ikuh dks T2le; esa 

mckyrk gSA nksuks dks Js.kh Øe es tksMus ij leku ikuh dks mckyus dk le; Ts = T1 + T2vkSj ;fn 

lekUrj Øe esa tksMs rksTp = T1T2/(T1 + T2)  

 E

1 1V ,P

2 2V ,P

3 3V ,P

 

R

r

 

2

4r



R

P

r



 
 

fo|qr /kkjk (CURRENT ELECTRICITY) 

  

 P1 = 

2

2

1 1 1

1

I R R
R r

 
=  

+ 
 

 P2 = 

2

2

2 2 2

2

I R R
R r

 
=  

+ 
 

 fLFkfr ds vuqlkj  P1 = P2 

 
( ) ( )

2 2

1 22 2

1 2

R R
R r R r

 
=

+ +
 

  R(R2 + r)2 = R2(R1 + r)2 

  2 2 2 2

1 2 1 1 2 2 1 2 2 1R R R r 2R R r R R R r 2R R r+ + = + +  

 R1R2(R2 – R1) = (R2 – R1)r2 

 r2 = R1R2 

  r = 
1 2R R  

 
Example: 13 R, (R + 1), (R + 2) ......... (R + n) ds izfrjks/k Js.kh Øe esa tksM+s tkrs gSa] rks budk rqY; izfrjks/k gksxk- 

  (1) (n + 1) 
 
 
 

n
R+

2
 (2) (n – 1) 

 
 
 

n
R –

2
 (3) n (R + n) (4) n (R – n) 

Solution: ekuk fn;s x;s izfrjks/kksa dk rqY; izfrjks/k R' gSa] rks 

  R' = R + (R + 1) + (R + 2) + .......... (R + n)  = 
(n 1)

2

+
 [2R + (n + 1) – 1] = 

(n 1)

2

+
 [2R + n] = 

(n + 1) 
n

R
2

 
+ 

 
 

Example: 14 nks izfrjks/kksa dks Js.khØe esa tksM+us ij budk rqY; izfrjksèk 40gSaA tcfd lekUrj Øe esa tksM+us ij 7.5 

gSa] rks izfrjks/k gksxsa - 

  (1) R1 = 25, R2 = 15 (2) R1 = 5, R2 = 35 (3) R1 = 30, R2 = 10 (4) R1 = 20, R2 = 20 

Solution: Js.khØe esa] R1 + R2 = 40 ...(1) 

  lekUrj Øe esa]
1 2

1 2

R R

R R+
 = 7.5  

  pwafd] (R1 – R2)2 = (R1 + R2)2 – 4R1R2 = 402 – 1200 = 400  R1 – R2 = 20  ...(2) 

  lehdj.k (1) o (2) ls] R1 = 30o R2 = 10 

Example: 15  10izfrjks/k dk ,d rkj o`Ùkkdkj :i esa eksM+k tkrk gSaA bldk] O;kl ds nks foijhr fcUnqvksa ds chp izfrjks/k 

gksxk ( esa)- 

  (1) 3.5 (2) 5 (3) 2.5 (4) 1.5 

Solution: ekuk gesa A o C ds chp izfrjks/k Kkr djuk gSaA ;g lek;kstu fuEu fp=kuqlkj gksxkA  

 

5

A C

5   

A C

5

5

 

  vr% rqY; izfrjks/k = 
5 5

5 5



+
  =  2.5. 

Example: 16  fuEufyf[kr fp= esa 3o 1izfrjks/k esa /kkjk dk vuqikr gS & 

 

1

X Y Z

3

6

3A

 
  (1) 1/3 (2) 2/3 (3) 1 (4) 2 

SOLVED EXAMPLES 



 

HkkSfrd foKku  

  

Solution: 1  izfrjks/k esa 3A /kkjk gSA 3izfrjks/k esa /kkjk1 = 2

1 2

R

R R+
I = 

6

3 6+
× 3 = 2A 

  vr% vuqikr 2/3 gSA 

 

Example: 17 ,d lsy dk fo- ok- c- 10 V vkSj vkarfjd izfrjks/k 5gSA bls 15izfrjks/k ls tksMk tkrk gSA AB ij foHkokUrj 

Kkr djksA 

 

10V,5

A B
15  

  (1) 7.5 oksYV (2) 8.5 oksYV (3) 6.5 oksYV (4) 5.5 oksYV 

Solution: mi;qDr ifjiFk dks iqu% cuk;k tk,] R ls /kkjk                                                 

A ls B dh vksj gSA usVodZ  

,d lk/kkj.k Js.khØe usVodZ gSA  

dqy izfrjks/k = R + r = (15 + 5)  = 20 

/kkjk = 
R r



+
 = 

10V

20
 = 0.5 A 

AB ij foHkokUrj 

VA – VB = R = (0.5 A) × 15 = 7.5 V 
 

r 5= 

A B
R 15= 

10V =

l  

Example: 18 2 oksYV fo- ok- cy vkSj 0.1vkarfjd izfrjks/k dh ,d cSVjh dks 5A /kkjk ls vkosf'kr fd;k tkrk gSA cSVjh 

ds VfeZuyks ds chp foHkokUrj D;k gksxk \ 

  (1) 1.5V (2) 2.5V (3) 3.5V (4) 4.5V 

Solution:  vkarfjd izfrjks/k ij foHko ikr = 0.1 × 5 = 0.5V 

  vr% VfeZuyks ij foHkokUrj gksxk = 2 + 0.5 = 2.5V 

 

Example: 19 fp=kuqlkj tky esa 10 izfrjks/k ij  /kkjk Kkr djsA 

 

A B

1r 2= 

2r 1= 1 10V =

2 5V =

R 10= I  

  (1) 
5

A
3

 (2) 
3

A
5

 (3) 
8

A
5

 (4) 
5

A
8

 

Solution: A vkSj B fcUnq ij nks lsyks dks lekUrj Øe esa mi;ksx fd;k x;kA vr% mi;qDr ifjiFk dks iqu% cuk;k tk, rks 

 

A B

R 10= I

eq eqr

 

  eq = 1 2 2 1

1 2

r r

r r

 + 

+
= 

10 1 5 2

1 2

 + 

+
= 

20

3
V req = 1 2

1 2

r r

r r+
= 

1 2 2

1 2 3


= 

+
 

  R esa /kkjk  = 
eq

eqR r



+
 = 

20

3
2

10
3

+

=
20

32
× A = 

5

8
A 

Example: 20 fuEu fp= esa vehVj dk ikB~;kad gksxk - 



 
 

fo|qr /kkjk (CURRENT ELECTRICITY) 

  

 

A

2V

2 2 2

+ –

1I

2I

2V

+ –

 
  (1) 1 A (2) 2 A (3) 0.67 A (4) 1.5 A 
Solution: ifjiFk iqu% jfpr djus ij 

vr% Hkkj esa izokfgr /kkjk gksxh (lsyks ds laekUrj Øe ds vk/kkj ij) 

rE E 2
I

r r 2
R R 2

m m 2

= = =

+ + +

= 0.67 Amp 

 

A

2V,2

2V,2

2

 
Example: 21 fn;s x;s ifjiFk esa 10 V cSVjh ls izokfgr /kkjk I1Kkr dhft,A 

 

C
2

3

II

A B

D
E

FG

20V

10V

2I

1I
5

 

  (1) 
37

A
4

 (2) 
4
A

35
 (3) 

35
A

4
 (4) 

33
A

5
 

Solution: C ls D ij lfU/k fu;e yxkus ij  
  I = I1 + I2 
  10 V dh cSVjh CD ds fljksa ls tqM+h gqbZ gS 
  VD – VC = 10 V 

  I2 = C DV – V

2
 = 

–10V

2
 = –5A 

  (_.kkRed fpUg~ n'kkZrk gS fd /kkjk I2fljs D ls C dh vksj gS) 

  CDEFGC ij ywi fu;e yxkus ij 

  2I2 + 5I + 3I – 20 = 0  2(–5) + 8I – 20 = 0 

   –10 + 8I – 20 = 0  I = 
30

8
 = 

15

4
 A 

  lehdj.k (i) ls 

  I1 = I  – I2 =
15

4
A –(–5A)  =

15
5

4

 
+ 

 
 A = 

35

4
A 

Example: 22 fuEu fp= esa A o B ds chp rqY; izfrjks/k gksxk - 

 

A B

R

R R

R
R

R R
R

 
  (1) 2R/3 (2) R/3 (3) R (4) 3R 

Solution: fn;s x;s ifjiFk dks fuEu :i esa n'kkZ;k tk ldrk gSaA ;g abcd ds e/; ,d larqfyr OghVLVksu lsrq gSa 

vr% bd Hkqtk ds chp tqM+s izfrjks/k dks izHkkoghu ekuk tk ldrk gSaA abc, adc, aec ds chp tqM+s izfrjks/k 

lekUrj Øe esa gSa]  

  vr% budk rqY; izfrjks/k  



 

HkkSfrd foKku  

  

  i.e. 
eq

1

R
= 

1 1 1

2R 2R 2R
+ + = 

3

2R
 Req = 

2

3
R 

 

G

R R

a c

d

b

e  
Example: 23 fp= ls x.kuk dhft, & 

   

 

A
B

D

C

1
10V 16V

0.5

0.5
4

GF

i

 
  (i) A ij foHko 

  (1) 4 volt (2) 5 volt (3) 6 volt (4) 7 volt 

  (ii) C ij foHko vkSj 

  (1) 0.5 volt (2) 0.2 volt (3) –0.5 volt (4) –0.3 volt 

  (iii) 10V cSVjh ij tqMs oksYVehVj dk ikB;kad 

  (1) 14 volt (2) 12 volt (3) 13 volt (4) 11 volt 

 

Solution: ywi CBAFGDC dks ekurs gq,] ifjiFk esa /kkjk & 

   = 2 1

1 2 1 2

E – E

r r R R+ + +
= 

16 –10

1 0.5 4 0.5+ + +
= 1A 

  (i)  VA – VF = IR = 4 volt 

   D;ksfd VF = 0(HkwlEifdZr), vr% VA= 4 volt 

  (ii)  VD – VC = 1 × 0.5 = 0.5 volt 

    VD = 0 (HkwlEifdZr), vr% VC = – 0.5 volt 

  (iii) 10V cSVjh dks vkosf'kr fd;k x;k gSA vr% 

   V = E + Ir = 10 + 1 × 1 = 11 volt 

 

Example: 24 100 okWV ds ,d cYc tks 200 V ij pkyq gS] ds rarq rkj ls izfr lsd.M xfr djus okys bysDVªkWuks dh la[;k 

Kkr djsA bysDVªkWu e ij vkos'k = 1.6 × 10–19 C 

 (1) 3.125 × 1020 (2) 3.4 × 1018 (3) 3.125 × 1018 (4) 3 × 1018 

Solution: ;gkW] bysDVªkWu ij vkos'k e = 1.6 × 10–19C 

  ysEi dh 'kfDr P = 100 W 

  lapkyu oksYVrk V = 200 volt 

  vc    P = V  

           = 
P

V
 = 

100

200
 = 0.5 A 

  1s esa ysEi ls xqtjus okyh /kkjk] 

  q =  × t = 0.5 × 1 = 0.5 C 



 
 

fo|qr /kkjk (CURRENT ELECTRICITY) 

  

  vr% izfr lsd.M ls rarq rkj esa xfr djus okys bysDVªkWu dh la[;k n =
q

e
=

–19

0.5

1.6 10
= 3.125 × 1018 

Example: 25 ifjorhZ Hkkj dks iznku dh xbZ 'kfDr fp=uqlkj Hkkj izfrjks/k ds lkFk ifjofrZr gksrh gSA bldk fo|qr okgd 

cy rFkk vkarfjd izfrjks/k Kkr djksA 

 R(in )

P(in )

40W

R 10= 
 

  (1) 10 V, 40  (2) 40 V, 10  (3) 40 V, 5  (4) 30 V, 5  

Solution: vf/kdre 'kfDr iznku djus ds fy, 

  r = R = 10 

  Pmax = 40W = 
2

4r


  = 40 V 

 
 

ekid ;qfDr;k¡ (MEASURING DEVICES): 

19. /kkjk rFkk foHko ekiu(CURRENT & VOLTAGE MEASUREMENT) : 

 D.C. ifjiFk esa] ge fo- ok- cy] foHko] /kkjk rFkk izfrjksèk dh ckr djrs gSA ge vKkr izfrjks/k dks  ds fu;e dk 

mi;ksx djrs gq, R = 
V

I
}kjk Kkr djrs gSA ifjiFk ds fdlh vo;o ij foHko dks ^oksYVehVj^ dh lgk;rk ls ekik 

tk ldrk gS rFkk fdlh 'kk[kk ij /kkjk dks vehVj dh lgk;rk ls ekik tk ldrk gSA lsy ds fo|qr okgd cy dks 

foHko ekih dh lgk;rk ls ekik tk ldrk gSA lkekU;r% fdlh ifjiFk vo;o X ij foHko rFkk /kkjk dks oksYVehVj rFkk 

vehVj ds }kjk la;kstu ds nks laHko rjhdks ls Kkr fd;k tk 

ldrk gSA xSYosuksehVj dks /kkjk rFkk foHko nksuks ds ekiuss esa 

mi;ksx esa fy;k tkrk gSA xSYosuksehVj dks mi;qDr izfrjks/k ds 

lkFk la;ksftr djds vehVj rFkk oksYVehVj dh rjg mi;ksx esa 

fy;k tk ldrk gSaA  

19.1 xsYosuksehVj (GALVANOMETER) : 

 ;g ;qfDr pqEcdh; cy ds }kjk /kkjk dks ekirk gS ftls ge vxys ikB esa le>saxsA vf/kdre /kkjk tks xSYosuksehVj ls 

ekih tk ldrh gS og gS ig (iw.kZ iSekuk fo{ksi) rFkk xSYosuksehVj ij lacaf/kr fo{ksi VggS] rks
g

g

V

i
 = xSYosuksehVj izfrjks/k = 

GA xfreku dq.Myh xSYosuksehVj esa fo{ksi  blds izokfgr gksus okyh /kkjk i ds vuqØekuqikrh gSA 

 

 i  ; ;k i = k; (k xsYosuksehVj fu;rkad gS), 

 tgk¡
1

i k


= lqxzkfgrk dgykrh gS ftls /kkjk izfr bdkbZ fo{ksi ls le>k tkrk gSA 

(A) 'kUV(SHUNT) : 

 xsYosuksehVj esa /kkjk fu;U=.k gsrq] blds lekUrj Øe esa ,d vYi izfrjks/k dk rkj tksM+k tkrk gSa] ftls 'kUV dgrs gSaA. 

 

G

KS

 

(B) 'kUV ds ykHk 

• xsYosuksehVj dq.Myh dks tyus ls cpkuk  

 

V

X X A

 

A

gV

gi + –



 

HkkSfrd foKku  

  

• blls fdlh xsYosuksehVj dks vko';d ijkl ds vehVj esa cnyk tk ldrk gSaA 

  

(C) 'kUV ds nks"k 

 'kUV dk izfrjks/k xsYosuksehVj dh lqxzkfgrk dks de dj nsrk gSaA  

 

19.2 vehVj (AMMETER) : 

• ;g ,d 'kUV ;qDr xsYosuksehVj gksrk gSa] tks /kkjk ekiu esa iz;qDr gksrk gSaA 

• ;g lnSo Js.kh Øe esa tksM+k tkrk gSa] rkfd lEiw.kZ /kkjk blls xqtj ldsA 

• lS)kfUrd :i esa] tc fdlh ifjiFk esa vehVj tksM+k tkrk gSa] ml le; ifjiFk esa /kkjk ifjofrZr ugha gksuh pkfg,] vr% 

,d vkn'kZ vehVj dk izfrjks/k 'kwU; gksrk gSA 

• O;kogkfjd :i esa py dq.My /kkjkekih dk dqN izfrjksèk gksrk gSa] blh dkj.k vehVj tksM+us ij ifjiFk esa /kkjk dk eku 

ifjofrZr (de) gks tkrk gSaA 

19.3 oksYVehVj(Voltmeter) : 

 oksYVehVj ,d ,slk ;a= gSa] ftlls fdlh fo|qr ifjiFk ds fljksa ds chp foHkokUrj ekik tkrk gSa] bls lnSo ifjiFk ds 

lekUrj Øe esa tksM+k tkrk gSaA 

 uksV % vehVj dks Js.kh Øe] esa tcfd oksYVehVj dks lekUrj Øe esa tksM+k tkrk gSaA 

19.4 xsYosuksehVj dk vehVj esa :ikUrj (Conversion of galvanometer into 

ammeter) : 

• xsYosuksehVj ds lekUrj Øe esa 'kUV izfrjks/k tksM+us ij ;g vehVj dh Hkkafr dk;Z 

djus yxrk gSaA 

• fp= ls     

 g G = ( – g)S ;k S = 
g

g

I G

I – I
 

 

 

• mPp ijkl ds vehVj gsrq 'kUV dk izfrjks/k dk eku U;wu gksuk pkfg,A   

• ekuk xsYosuksehVj esa g/kkjk cgus ij n fo{ksi ([kkuks esa) gksrk gSA ekuk xsYosuksehVj iSekus ij 

dqy [kkuks dh la[;k N gSa] rks, g =
E N

R G n

 
 

+  
  

 vehVj dk izHkkoh izfrjks/k   RA = 
GS

G S+
 

 vkn'kZ vehVj ds fy,,  RA = 0 

19.5 xsYosuksehVj dk oksYVehVj esa :ikUrj.k (Conversion of galvanometer into voltmeter) : 

• xsYosuksehVj ds Js.khØe esa mPp izfrjks/k tksM+us ij ;g oksYVehVj dh Hkkafr dk;Z djus yxrk gSaA 

• fp= ls    g (R + G) = V   ;k R = 
g

V
– G

I
 

 

gI R G

Voltmeter

V

 
• mPp ijkl ds oksYVehVj gsrq izfrjks/k dk eku Hkh mPp gksuk pkfg,A 

• oksYVehVj dk izHkkoh izfrjks/k   RV = R + G 

 vkn'kZ oksYVehVj ds fy,  RV =   

 

20. ehVj lsrq(METER BRIDGE): 

 

G

S

I gI

s gI I – I=



 
 

fo|qr /kkjk (CURRENT ELECTRICITY) 

  

 ;g ;a= larqfyr OghVLVksu lsrq ij vk/kkfjr gS tks vKkr izfrjks/k X, tks fd B o C ds e/; fLFkr gS tcfd Kkr izfrjks/k 

R fcUnq A rFkk B ds e/; fLFkr gS] dks ekius ds fy, mi;ksx esa fy;k tkrk gSA LykbMj D izfrjks/k ckWDl AC ds lkis{k 

f[kldk;k tkrk gS tc rd igfdlh Hkh fcUnq D (ekuk) ij 'kwU; ugh gks tkrhA 

 

A

G

A B C

C
D

E K

R X

1 2

 

 vc 
AD

DC

R

R
 = 1

2

tgk¡ l1 rFkk l2  izfrjks/k RADrFkk RDCdh iSekus ls ekih xbZ yEckbZ;k¡ gSA ;fn 1 2+   = 1 m, 1  = y 

ges Kkr gS2 = (1 – y). 1

2

dk eku Kkr djus ds ckn bls R/X ds cjkcj djus ls vKkr izfrjks/k izkIr fd;k tk ldrk 

gSA 

       

A

B

C

D

G

R



ADR

X

CDR

 
 

 
Example26: ,d xsYosuksehVj ds ikl 60  izfrjks/k dh dq.Myh gS rFkk 50 A /kkjk ds fy, iw.kZ iSekuk fo{ksi n'kkZrh gSA 

bl xSYosuksehVj dks 10 mA ijkl ds vehVj esa cnyus ds fy, vko';d izfrjks/k gksxk & 

  (1) 0.30  (2) 0.20  (3) 0.6 (4) 0.40 . 

Solution: fn;k x;k gS]g = 50 A = 50 × 10–6 A  

   = 10 mA = 10 × 10–3 A, G = 60  

  blfy, S =
g

g

I G

I – I
=

–6

–3 –6

50 10 60

10 10 – 50 10

 

 
=0.30  

 

Example: 27  ,d oksYVehVj] vehVj rFkk izfrjks/k Js.khØe esa tksMs x;k gS] oksYVehVj esa fo{ksi mRiUu gksrk gS ijUrq 

vehVj esa ;g ux.; gS] D;ks \ 

Solution: oksYVehVj ds Js.khØe eas gksus ls ifjiFk dk izfrjks/k c< tkrk gSA ftlls /kkjk cgqr de gks tkrh gSA ;g 

/kkjk oksYVehVj dh dq.Myh es ls xqtjus ij dqN fo{ksi mRiUu djrh gSA ijUrq vehVj esa bldk vf/kdka'k 

fgLlk 'kUV ds :i esa pyk tkrk gS vr% vehVj dh dq.Myh esa tkus okyh /kkjk bruh de gksrh gS fd ;g 

dksbZ fo{ksi mRiUu ugh dj ikrh gSA 

Example: 28 xsYosuksehVj ds ikl 100  izfrjks/k dh dq.Myh gS rFkk 100 A dh /kkjk xqtjus ij iw.kZ iSekuk fo{ksi.k 

n'kkZrh gSA 5V ijkl ds oksYVehVj dh rjg mi;ksx esa ysus ds fy, vko';d izfrjks/k gksxk & 

  (1) 95 k (2) 9.5 k (3) 49.9 k  (4) 4.99 k 

Solution: fn;k x;k gS]Ig = 100 A = 100× 10–6 A,G = 100 rFkk V = 5volt 

  vr% R = 
g

V

I
 – G = 5 × 104 – 100 = 49.9 k  

Example: 29 n'kkZb;s x;s ifjiFk esa ;fn E dks tksMus ij /kkjk foHkktu vifjofrZr jgrk gS rc E dk eku gksxk & 

SOLVED EXAMPLES 



 

HkkSfrd foKku  

  

 E

12V

+ –

6 8 10

 

 (1) 12 V (2) 6 V (3) 4 V (4) 2 V 

Solution:  I = 
p

1 2 3

E

R R R+ +
= 

12

6 8 10+ +
= 0.5 A  .....(1) 

  R2 = 8, 8 izfrjks/k ij foHko 

  V2 =  R2 = 0.5 × 8 

  V2 = 4 volt   .....(2) 

  /kkjk foHkktu ds vifjofrZr gksus ds fy, V2 = E = 4V 

 

 

 

 

 

 

 

 



 
 

fo|qr /kkjk (CURRENT ELECTRICITY) 

  

 

 

 

 

 

q
I

t
=

(V = 

IR) 
ABV

L
 =

AD 1

DC 2

R l

R l
=

P R

Q S
=

R2……+Rn) 

p 1 2 p

1 1 1 1
....

R R R R

 
= + +  

 

d

eE
V

m

 −
=   

 

(ii) oksYVst ds fy, 

      

 

 

pkydRo, G=  

pkydrk 

 =  

/kkjk ?kuRo 

J =  =E= nevd 

 

QUICK FOLLOW UP 

 SPOT LIGHT 

vkos’k 

(xfr esa) 

R 

izzfrjks/kdrk 

E

J
 =

q
I

t
= (,Eih;j) 

vkse dk fu;e 

(V  I) 

fo|qr 

'kfDr 

(P = I2R) 

(i) /kkjk ds fy, 

 

foHko 

izo.krk 

ABV

L
 =

oksYVehVj 

(foHkokUrj dk ekiu) 
vehVj 

xSYosuksehVj 

ehVj lsrq 

AD 1

DC 2

R l

R l
=

OghV LVksu lsrq 

P R

Q S
=

(vkf.od ijkl dh /kkjk) 

(vYi /kkjk) 

(mPp 'kq) izfrjks/k) 

(izfrjks/k) 

izfrjks/k 

Js.kh la;kstu  (Rs= R1 + 

lekarj la;kstu 

p 1 2 p

1 1 1 1
....

R R R R

 
= + +  

 

lsy lekarj la;kstu 

Js.kh la;kstu 

fefJr la;kstu 

viokg osx 

d

eE
V

m

 −
=   

 

 

oS|qfrdh 

 

 

 
 

fdjpkWQ ds fu;e 


