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fo|qr /kkjk (CURRENT ELECTRICITY) 

———————————————————————————————————  
1. fo|qr /kkjk % 
 (a) fdlh vuqçLFk dkV {ks=kQy ls vkos'k çokg dh nj /kkjk dgykrh gSA 

  ;fn q vkos'k t le; esa çokfgr gks rks vkSlr /kkjk Iav = 
q

t




rFkk rkR{kf.kd /kkjk i =

t 0

q dq
Lim

t dt 





.   

 (b) /kkjk çokg dh fn'kk /ku vkos'k ds çokg dh fn'kk esa gksrh gS vFkok _.k vkos'k ds çokg ds foijhr fn'kk esa gksrh 

gSA ysfdu fo|qr /kkjk ,d vfn'k jkf'k gSA  

   i   i    

  q osx q  osx 

  /kkjk dk SI ek=kd ,sfEi;j gSA 

  1 ,sfEi;j = 1 dwyke/ls0 

  1 dwykWe/ls0 = 1 ,sfEi;j 

2. pkyd :  
 dqN inkFkksZ esa] çR;sd ijek.kq vFkok v.kq dh ckº;re d{kk dk bysDVªkWu dsoy {kh.k cy ls ca/kk gqvk gksrk gSA ;s 

bysDVªkWu inkFkZ esa xfr djus ds fy, yxHkx LorU=k gksrs gS] budks eqDr bysDVkWu (conduction electrons) Hkh dgrs 

gSA tc bl çdkj ds inkFkksZ dks fdlh fo|qr&{ks=k esa j[kk tkrk gS] rks eqDr bysDVªkWu fo|qr&{ks=k dh fn'kk ds foijhr 

fn'kk esa xfr djrs gSA ,sls inkFkZ pkyd dgykrs gSA 

3. dqpkyd 

 ftu inkFkksZ esa lkjs bysDVªkWu muds laxr ijek.kqvksa vFkok v.kqvksa ds lkFk ǹ<+rk iwoZd ca/ks gq, gksrs gS] dqpkyd 

dgykrs gSA çHkkoh :i ls buessa dksbZ eqDr bysDVªkWu ugha gksrs gSA tc bl çdkj ds inkFkZ dks fdlh fo|qr {ks=k esa 

j[krs gS rks bysDVªkWu fo|qr {ks=k dh fn'kk ds foijhr FkksM+k&lk foLFkkfir rks gks ldrs gS] fdUrq os vius iSr̀d ijek.kq 

;k v.kq dks NksM+dj vyx ugha gks ldrs gSA vr% os yEch nwjh r; ugha dj ikrs gSA bl çdkj ds inkFkZ ijkoS|qr 

inkFkZ Hkh dgykrs gSA 

4. v)Z&pkyd 

 v)Z&pkyd fuEu rki ij dqpkyd dh Hkkafr O;ogkj djrs gS] fdUrq mPp rki ij dqN bysDVªkWu LorU=k gks tkrs  gS 

vkSj vkjksfir fo|qr&{ks=k ds foijhr fn'kk esa xfr djrs gSA eqDr bysDVªkWuksa dh la[;k pkydksa dh rqyuk esa cgqr de 

gksus ds dkj.k] budk O;ogkj pkyd ,oa dqpkyd ds chp gksrk gS] vr% budks v)Z&pkyd dgrs gSA  

v)Z&pkyd esa eqDr gksus okyk bysDVªkWu bldh lkekU; cU/k fLFkfr esa ,d dksVj mRiUu dj nsrk gSA ;g dksVj Hkh 

pkyu esa lgk;rk djrh gSA   

 /kkjk] osx vkSj /kkjk ?kuRo   

 n  ,dkad vk;ru esa eqDr vkos'k d.k  

 q  izR;sd eqDr d.k dk vkos'k 

 i  ,dkad le; esa vkos'k izokg 

 i = nqvA   

 /kkjk ?kuRo 

 fdlh fcUnq ij ,dkad vuqçLFk dkV {ks=kQy ls vfHkyEcor~ xqtjus okyh 

/kkjk dks ml fcUnq ij /kkjk ?kuRo dgrs gS] ;g ,d lfn'k jkf'k gS vkSj 

bldh fn'kk ml fcUnq ij /kkjk dh fn'kk esa gksrh gSA 

  
di

J n
ds

  vr% di = J. ds  

 /kkjk ?kuRo dk ¶yDl gh /kkjk gksrh gSA 
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 vkos'k laj{k.k ds fu;ekuqlkj :  

 pkyd ds ,d fljs ls çfo"V gksus okyk vkos'k = nwljs fljs ls ckgj fudyus okyk vkos'kA vr% pkyd dh vuqçLFk 

dkV ifjofrZr gksus ls /kkjk ifjofrZr ugha gksrh gs] lkFk gh tc pkyd ls /kkjk çokfgr gksrh gS rks ;g fo|qr mnklhu 

gh jgrk gSA   

 
Example 1.  ,d /kkfRod rkj ds ,dakd vk;ru esa eqDr bysDVªkWuksa dh la[;k Kkr dhft,A rkj ds inkFkZ dk ?kuRo   

104 kg/m3, ijek.kq Øekad 100 gS vkSj çR;sd ijek.kq ds laxr ,d eqDr bysDVªkWu gSA  

Solution :  ,dkad vk;ru esa eqDr bysDVªkWuksa dh la[;k (n) = 
dqy eqDr bysDVª kWuk sa dh la[;k

dqy vk;ru
 

     izR;sd ijek.kq ,d bysDVªkWu eqDr djrk gSA vr%  

   eqDr bysDVªkWuksa dh la[;k = dqy ijek.kqvksa dh la[;k  = A

W

N
M

M
   

   vr%  n = 

A

W

N
M

M

V



 = A

W

N
d

M
 = 

23 4

3

6.023 10 10

100 10
 


 

   n = 6.023 × 1028 m–3 

———————————————————————————————————  

5. pkyd esa bysDVªksuksa dh xfr  

 Å"eh; ÅtkZ ds dkj.k lHkh eqDr bysDVªkWu ;kǹPN xfr djrs gSa o lEcU/k 
3

2
KT =

1

2
 mv2  

ykxw gksrk gSA  

 dejs ds rki ij budh pky yxHkx 106 m/sec ;k 103 km/sec gksrh gSA   
 

 fdUrq vkSlr osx 'kwU; gksrk gS] ftlls fdlh Hkh fn'kk esa /kkjk 'kwU; gksxhA tc pkyd dks fo|qr {ks=k esa j[kk tkrk gS 

rks vYi le; ds fy, bysDVªkWu esa vkSlr osx gksrk gS ij vYi le;kUrjky esa bldk vkSlr osx 'kwU; gks tkrk gSA 

 
 tc pkyd ij fu;r foHkokUrj yxk;k tkrk gS rks bysDVªkWu Rofjr xfr djus yxrs gSa vkSj vU; ijek.kq] bysDVªkWu ls 

Vdjkus ds dkj.k bldk vkSlr osx yxHkx fu;r gks tkrk gS] ftls viogu osx dgrs gSaA  
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 IyVksa ds e/; fo|qr {ks=k rhozrk 
v

E   

 Vd = viogu osx = rkj ds vuqfn'k vkSlr osx  

 vr%  i = nAeVd  

 Vd = 10–3 m/s  dksfV dk gksrk gSA  
 

 
Example 2.  ,d bysDVªkWu }kjk ml le; vUrjky esa pyh xbZ nwjh Kkr djks] ftlesa bldk foLFkkiu rkj ds vuqfn'k  

1 eh- gksA  

Solution :  le; = 
d

S

V


foLFkkiu

viogu osx
 

      Vd = 1 feeh-/ls- = 10–3 eh-@ls- ¼lkekU;r% viogu osx dk eku 1 mm/s gksrk gS½ 

       S = 1 m 

   le; = 
3

1

10
 = 103 s 

   r; dh xbZ nwjh = pky × le; 

     pky = 106 eh-@ls- 

   vr% vko';d nwjh = 106 × 103 m = 109 m  

———————————————————————————————————  
6. pkyd es fo|qr /kkjk () o foHkokUrj (V) esa lEcU/k   

 pkyd ij foHkokUrj dh vuqifLFkfr esa] pkyd ds vuqçLFk dkV ls dksbZ ifj.kkeh /kkjk çokfgr ugha gksrh gSA tc 

pkyd ij foHkokUrj vkjksfir fd;k tkrk gS rks /kkjk okgd (pkydksa esa bysDVªkWu) fdlh fuf'pr fn'kk esa viokfgr 

(drifting) gksus yxrs gS vFkkZr~ vkSlr viokg osx ds lkFk fo|qr {ks=k ds foijhr fn'kk esaA ;fn bysDVªkWuksa dk viokg 

osx vd, vuqçLFk dkV {ks=kQy A gS] rFkk ,dkad vk;ru esa eqDr bysDVªkWuksa dh la[;k n gS rks &  

  I = nAevd.  

  dv





,  

  rkj ds vuqfn'k nks Øekxr VDdjksa ds chp bysDVªkWu dk vkSlr foLFkkiuA ;g ek/; eqDr iFk Hkh dgykrk gSA  

  og le; ftlesa d.k nwljs d.kksa ls ugha Vdjkrk gSA ;g foJkfUr dky Hkh dgykrk gSA 

   = 21 eE

2 m

 
 

 
= 

21 e
.E

2 m


= 

21 e V

2 m


  

  i = nAe . 
21 e V 1

2 m


 


  = 

2nAe
V

2m

 
  
 

    i = 
2nAe

V
2m


 

 tc rkieku (T) c<+rk gS rks foJkfUr dky ¼½ ?kVrk gSA  
 

7. fo|qr çfrjks/k 
 fdlh inkFkZ dk og xq.k ftlds dkj.k ;g blls çokfgr /kkjk dk fojks/k djrk gS] fo|qr çfrjks/k dgykrk gSA fo|qr  

çfrjks/k pkyd ds vkdkj] T;kferh] rki rFkk pkyd dh vkUrfjd lajpuk ij fuHkZj djrk gSA  

  i = 
2nAe

V
2m


 

  i  V   ¼;g vkse dk fu;e gSA½ 

  i = 
V

R
     R = 

2

2m

nAe 
  

  V = R   vr% R = 
2

2m

ne 
 . 

A
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 vr% R = 
A


 V =  × 

A


 

  
V

 = 
A


   E = J     J = 

A


 = /kkjk ?kuRo  

  çfrjks/kdrk dgykrh gS (bldks fof'k"V çfrjks/k Hkh dgrs gS), rFkk = 
2

2m

ne 
 =

1


,  pkydrk dgykrh gSA vr% pkydksa 

es çokfgr /kkjk] blds fljksa ij vkjksfir foHkokUrj ds lekuqikrh gksrh gSA ;g vkse dk fu;e (Ohm's Law) gSA 

 bdkbZ : R ( ), ( m)    vkse vkse ehVj  vFkok lkbeu –1m–1. 

 
Example 3.   fof'k"V çfrjks/k ds ,d pkyd dh foek,sa uhps n'kkZ;h x;h gSA AB, CD o EF fljksa ij pkyd dk  

çfrjks/k Kkr dhft,A  

B
C

E

a

F

c

A D

b

 

Answer :  RAB = 
c

ab


, RCD = 

b

ac


, REF =

a

bc


   

Solution :  nh xbZ fLFkfr ds fy,  

   R =
A


 = 





 

izfrjks/kdrk yEckbZ

vuqizLFk dkV {ks kQy
 

   RAB = 
c

ab


, RCD = 

b

ac


,  REF = 

a

bc


  

——————————————————————————————————— 
  

7.1 fofHkUu jkf'k;ksa ij çfrjks/k dh fuHkZjrk

2

2m
R

A Ane
   


 

 vr% R dh fuHkZjrk bl çdkj gS &  

 (1)      (2) 
1

A
    (3) 

1

n


1



  

 (4) /kkrqvksa esa Tc<+us ds lkFk  de gksrk gS   R Hkh c<+rk gSA 

 

 ifj.kke 

 (a) rkj dks [khapus ij (vk;ru fu;r) 

  ;fn rkj dh yEckbZ esa ifjorZu dks ysrs gS rks 
2

1 1
2

2 2

R

R
  

  ;fn vuqçLFk dkV dh f=kT;k esa ifjorZu dks ysrs gS rks 
4

1 2
4

2 1

R r

R r
 , tgk¡ R1 ,oa R2 çkjfEHkd ,oa vfUre çfrjks/k 

gS] 1  ,oa 2  çkjfEHkd ,oa vfUre yEckbZ rFkk 1r ,oa 2r Øe'k% çkjfEHkd ,oa vfUre f=kT;k,sa gSA ¼;fn inkFkZ dh 

izR;kLFkk dks ysrs gS rks vuqizLFk dkV {ks=kQy es ifjorZu dk ;ax izR;koLFkk xq.kkad o ikbZlu fu"irh dh lgk;rk 

ls x.kuk dj ldrs gSA½
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(b) rkj dh yEckbZ esa "çfr'kr ifjorZu" dk çHkko 

 

2
2

2
2

1

x
1

R 100

R

 
 

      tgk¡  - çkjfEHkd yEckbZ vkSj x- % o`f) 

  ;fn x cgqr dh de gks (;fn < 5%) rks R esa % ifjorZu 

2

2 1

1

x
1 1

R R 100
100 100 2x%

R 1

  
   

   
    

 
 
 

 

 
Example 4.  ,d rkj dks bldh ewy yEckbZ ds nqxus rd [khapk tkrk gS ;fn ewy çfrjks/k R Fkk rks u;k çfrjks/k Kkr 

dhft,A 

Solution :  ge tkurs gSa fd R = 
A


 nh xbZ fLFkfr esa R' = 

'

A '


 

    = 2, A = A ¼rkj dk vk;ru fu;r gS½ 

   
A

A'
2

  

   R = 
2

A / 2


 = 4

A


= 4R 

 

Example 5.  ,d rkj dks [khapdj bldh yEckbZ esa 1% of̀) dj nh tkrh gSA çfrjks/k esa çfr'kr ifjorZu Kkr dhft,A 

Solution :   tSlk ge tkurs gS fd & 

     R = 
A


 

  
R

R


 = 




 + 


 – 

A

A


 vkSj 


 = – 

A

A


 

   
R

R


 = 0 + 1 + 1 = 2 

   vr% çfrjks/k esa çfr'kr o`f) = 2%   

uksV % ;g fof/k cgqr vYi % ifjorZu ds fy, gh ekU; gSA  
 

 

———————————————————————————————————  
 çfrjks/kdrk ,oa çfrjks/k dh rki ij fuHkZjrk  
 /kkrq pkyd dh çfrjks/kdrk rki c<+kus ij c<+rh gS] pwafd pkyd ds vk;u cM+s vk;keksa ds lkFk dEiUu djus yxrs gS 

vkSj bysDVªkWuksa vkSj vk;uksa ds chp VDdj vf/kd ckjEckjrk ls gksus yxrh gSA rki dh ,d NksVh ijkl (100ºC rd), 

esa fdlh /kkrq dh çfrjks/kdrk fuEu lehdj.k }kjk nh tk ldrh gS, 

  (T) = 0 [1 +  (T – T0)]   .....(i) 

 tgk¡ 0 ekud rki T0 (çk;% 0ºC ;k 20ºC fy;k tkrk gS) ij çfrjks/kdrk rFkk (T), rki T tksfd T0 ls vf/kd ;k 

de gks ldrk gS ij çfrjks/kdrk gSA  dks çfrjks/kdrk dk rki xq.kkad dgk tkrk gSA 

 fn;s x;s pkyd dk çfrjks/k] çfrjks/kdrk ds vfrfjDr bldh yEckbZ o vuqçLFk dkV ds {ks=kQy ij fuHkZj djrk gSA 

rki ifjofrZr gksus ij yEckbZ vkSj {ks=kQy esa Hkh ifjorZu gksrk gSA fdUrq ;s ifjorZu cgqr gh de gksrs gSA blfy, 

/A dks fu;rkad fy;k tk ldrk gSA 

 rc R   

 vr% R(T) = R0 [1 + (T – T0)]   .....(ii) 

 bl lehdj.k esa R(T), T rki ij çfrjks/k rFkk R0, T0 rki ¼çk;% 0ºC ;k 20ºC ysrs gS½ ij çfrjks/k gSA çfrjks/k dk 

rki xq.kkad , fu;rkad gSA  
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Note :  Åij fy[kh -T lehdj.k fuEu lEcU/k ls O;qRiUu dh tk ldrh gSA 

   = rkieku esa bdkbZ ifjorZu ds lkFk izfrjks/kdrk esa va'kkRed ifjorZu  

 
d

dT


 


 ;k 

d

dT


    

  
d

dT

 


 ¼NksVs rki ifjorZu ds fy,  dks fu;r ys ldrs gS½ 

   

0 0

T

T

d
dT






 

      ....(iii)   

   In 
0

 
 
 

 =  (T – T0) 

   0(T T )
0e

 
    

 ;fn (T – T0) << 1 rc 
0(T T )

e
 

 dks yxHkx 1 + (T – T0) fy[kk tk ldrk gSA  

 blfy;s mijksDr foospu esa geus ;gk¡  dks yxHkx fu;r ekuk gSA ;fn ;g rki dk Qyu gS rks ;g leh0 (iii) ds 

lekdyu ds vUnj vk;sxkA  

 
Example 6.  pk¡nh ds ,d irys rkj dk 20ºC ij çfrjks/k 1.0  gSA rkj dks fdlh nzo esa j[kus ij bldk çfrjks/k  

1.2  rc c<+ tkrk gSA nzo dk rki D;k gS ? ( = 10–2 /ºC)  

Solution :  ;gk¡ izfrjks/k esa ifjorZu vYi gS blfy,  

   R = R0(1 + ) 

    1.2 = 1 × (1 + 10–2 ) 

     = 20ºC 

     – 20ºC = 20ºC  

     = 40º C Ans.  

Example 7.  ,d pkyd rkj dk 0°C ij izfrjks/k 10 ohm gS vkSj bldk  = 
1

273
/ºC gS] rks 273ºC ij bldk  

izfrjks/k Kkr dfj;sA (yEckbZ vkSj vuqizLFk dkV dks fu;r ekusA) 

Solution :  bl izdkj ds iz'uksa esa in T dk eku vf/kd gS blfy, ;g lw=k R = R0(1 + T) lh/ks rkSj ij iz;qDr 

ugha djrs gSaA gesa izkjfEHkd Lrj ls bls gy djuk pkfg,  

   KkrO; gS fd  = 
dR

RdT
 

    
dR

R  = dT    2

1

R
n

R
= (T2 – T1) 

    R2 = 2 1(T T )
1R e

 
 = 10e1  R2 = 10 e Ans. 

 

———————————————————————————————————  
 çfrjks/k esa /kkjk 

 çfrjks/k esa /kkjk mPp foHko ls fuEu foHko dh vksj çokfgr gksrh gSA   

 mPp foHko dks (+) fpUg ls vkSj fuEu foHko dks (–) fpUg ls n'kkZ;k tkrk gSA 

  VA – VB = iR ;fn   V1 > V2 

 rks /kkjk A ls B dh vksj çokfgr gksxhA  

 rFkk i = 1 2V V

R


 ;fn  V1 < V2 

 rks /kkjk B ls A dh vksj çokfgr gksxhA   

 rFkk i = 2 1V V

R
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Example 8.  fp=k esa n'kkZ;s x;s ifjiFk esa /kkjk (i) Kkr djsaA 

 
Solution :  VA – VB = i × R 

   i = 
6

2
 = 3A   Ans. 

———————————————————————————————————  
8. fo|qr 'kfDr 

 fdlh ;a=k esa çfr lSd.M folftZr ÅtkZ dks 'kfDr dgrs gSA fdlh fo|qr&;a=k }kjk O;f;r vFkok çnÙk  (delivered) 

'kfDr P gS rks P = VI, tgk¡ V = ;a=k ds fljksa ij foHkokUrj vkSj  = ;a=k ls çokfgr /kkjk gSA 

 ;fn /kkjk fdlh ;a=k ds mPp foHko okys fcUnq ls çfo"V gksrh gS rks blds }kjk 'kfDr O;; dh tkrh gSA (vFkkZr~ ;g 

yksM ;k Hkkj dh Hkkafr O;ogkj djrk gS)A ;fn /kkjk fuEu foHko okys fcUnq ls çfo"V gksrh gS rks ;a=k 'kfDr çnku 

djrk gS  (vFkkZr~ L=kksr dh Hkkafr O;ogkj djrh gS) 

 

 'kfDr = 
V.dq

dt
 = V  P = V 

 ;fn 'kfDr fu;r gS rks ÅtkZ = Pt 

 ;fn 'kfDr ifjorZu'khy gS rks ÅtkZ = pdt  

 çfrjks/k }kjk O;f;r 'kfDr P = I2R  = VI = 
2V

R
. 

 tc rkj ls /kkjk çokfgr dh tkrh gS rks rkj ds çfrjks/k ds fo:) ÅtkZ O;f;r gksrh gSA ÅtkZ] Å"ek esa :ikUrfjr gks 

tkrh gSA 

 W = VIt = I2 Rt = 
2V

t
R

 

 tc çfrjks/k R ls  ,fEi;j /kkjk T lSd.M ds fy, çokfgr gksrh gS rks mRiUu Å"ek H (twy esa) fuEu lw=k }kjk O;Dr 

dh tkrh gS : 

 H = I2 RT twy = 
2I RT

4.2
 dSyksjh 

 fo|qr ÅtkZ dh ,d bdkbZ (unit) = 1 fdyksokWV ?k.Vk = 1 KWh = 3.6 × 106 twy   

 
Example 9.  100 okWV ,oa 220 V cYc ds fy, Kkr dhft, &  

   (a) rUrq dk çfrjks/k   (b) rUrq esa çokfgr /kkjk  

   (c) ;fn cYc dks 110 oksYV dh ikoj lIykbZ ls tksM+k tk;s rks cYc }kjk O;f;r 'kfDrA 

Solution :   100 W ,oa 220 oksYV dk vfHkçk; gS fd tc blds rUrq ds nksuksa fljksa ds chp 220 V foHkokUrj yxk;k 

tk;s rks ;g 100 W 'kfDr O;; djsxkA 

   ;gk¡ V = 220 Volt 

   P = 100 W 

   
2V

R
 = 100 

   vr% R = 484 

   çfrjks/k dsoy rkj ds inkFkZ ij fuHkZj djrk gS vr% cYc ds fy, çfrjks/k fu;r gSA  
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   I = 
V 220 5

R 22 22 11
 


 Amp. 

   V = 110 V ij   

   O;f;r 'kfDr = 
110 110

484


 = 25 W 

———————————————————————————————————  
9. cSVjh (lsy) 

 cSVjh ,d ,slh ;qfDr gS tks blds nksuksa VfeZuyksa A vkSj B (fp=k) ds chp foHkokUrj fLFkj 

cuk;s j[krh gSA fo|qr ifjiFk esa foHkokUrj cuk;s j[kus ds fy, ç;qDr dh tkus okyh 

;qfDr;k¡ lw[kk lsy]f}rh;d lsy] tfu=k vkSj rki&oS|qr ;qXe gSA fp=k esa cSVjh ;k lSy dh 

lajpuk fn[kkbZ xbZ gSA oS|qr vi?kV~; /kkjk dh fujUrjrk cuk;s j[krk gSA 

 
 * bls çk;% fdlh jklk;fud foy;u esa fHkUu /kkrqvksa dh NM+ks ;k IysVksa dks j[kdj rS;kj fd;k tkrk gSA dksbZ 

vkUrfjd fØ;k fof/k foy;u ds vk;uksa (/kukRed o _.kkRed) ij cy n(F )  yxkrh gSA ;g cy /kukRed vk;uksa 

dks /ku VfeZuy dh vksj o _.kkRed vk;uksa dks _.k VfeZuy dh vksj ys tkrk gSA pwafd  /kukRed vkos'k ,uksM 

ij rFkk _.kkRed vkos'k dSFkksM+ ij ,df=kr gksrk gS] blfy, ,d foHkokUrj o fo|qr {ks=k E , ,uksM ls dSFkksM+ 

dh vksj mRiUu gksrk gSA ;g fo|qr {ks=k vk;uksa ij ,d fLFkj oS|qr cy F qE  yxkrk gSA ;g cy nF ds 

foijhr gksrk gSA lkE;koLFkk (LFkk;h voLFkk) esa 

   Fn = Fe  

  vkSj blds ckn vkos'k vkSj ,df=kr ugha gksrs gSA  

  tc cSVjh ds VfeZuyksa dks fdlh pkyd rkj ls tksM+k tkrk gS rks rkj esa ,d fo|qr {ks=k mRiUu gks tkrk gSA rkj ds 

eqDr bysDVªkWu foijhr fn'kk esa xfr djrs gS vkSj cSVjh esa /ku VfeZuy ls ços'k djrs gSA dqN bysDVªkWu _.k 

VfeZuy ls fudyrs gSA bl çdkj foHkokUrj o Fe ?kV tkrk gSA tcfd Fn ogha jgrk gSA bl çdkj /kukRed vkos'k 

ij /ku VfeZuy dh vksj usV cy jgrk gSA blds lkFk /kukRed vkos'k, /ku VfeZuy dh vksj rFkk _.kkRed vkos'k 

_.k VfeZuy dh vksj nkSM+rs gSA bl çdkj /ku o _.k VfeZuyksa ds chp foHkokUrj fu;r cuk jgrk gSA  

 vkUrfjd çfrjks/k (r) 

 fdlh ifjiFk esa ,d okLrfod lzksr ds VfeZuyksa ds chp foHkokUrj ml lsy ds fo-ok-cy ds cjkcj ugha gksrk gSA 

bldk dkj.k gS fd oS|qr vi?kV~; esa xfr djus okys vkos'k çfrjks/k vuqHko djrs gSA ge bls lzksr dk vkUrfjd 

çfrjks/k dgrs gSA  

 * fdlh lsy dk vkUrfjd çfrjks/k bysDVªkWuksa ds chp dh nwjh (r  d), bysDVªkWuksa ds {ks=kQy (r  
1

s
) o çd`fr, 

oS|qr vi?kV~; dh lkUnzrk (r  c) o rki (r 
1

rki
) ij fuHkZj djrk gSA 

 
Example 10. 10 ,Eih;j ?k.Vk ls D;k rkRi;Z gS  ? 

Solution :  bldk rkRi;Z ;g gS fd ;fn cSVjh ls 10 A /kkjk yh tk;s rks ;g 1 ?k.Vs rd bruh gh /kkjk çnku djsxhA 

   10 ,Eih;j  1 ?k.Vk 

   1 ,Eih;j     10 ?k.Vk  

   ½  ,Eih;j   20 ?k.Vk  
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———————————————————————————————————  
10. fo|qr okgd cy : (E.M.F.) 
 ifjHkk"kk  : fudk; es vkos'k çokfgr djus dh {kerk dks fo|qr okgd cy dgrs gSA 

 ifjHkk"kk  : cSVjh ds vUnj fuEu foHko okys VfeZuy ls mPp foHko okys VfeZuy ds chp 1 dwykWe vkos'k çokfgr 

djus esa fd;k x;k dk;Z cSVjh dk fo|qr okgd cy (fo-ok-cy) dgykrk gSA 

10.1 cSVjh dk ladsr  

 vkn'kZ lsy : ,slk lsy ftlds vUnj dksbZ Å"ek mRiUu ugha gksA  

 

A + B–
(  )mPp foHko okyk VfeZuy

E
( )fuEu foHko okyk VfeZuy

( )vkn'kZ lSy  
 vukn'kZ lsy : og lsy ftlesa /kkjk izokg ds dkj.k vkUrfjd :i ls Å"ek mRiUu gksrh gSA  

 
 

 fLFkfr : tc cSVjh] lzksr dh Hkkafr O;ogkj djrh gSA (vFkok cSVjh fujkosf'kr gks jgh gS) 

 VA – VB =  – ir  

 VA – VB  bldks VfeZuy oksYVrk Hkh dgrs gSA  

 lsy dh jklk;fud ÅtkZ [kpZ gksus dh nj = i   

 cSVjh vFkok lsy ds vUnj Å"ek mRiUu gksus dh nj = i2r 

 fuxZr fo|qr 'kfDr = i – i2r = (– ir) i 

 

 

 fLFkfr : tc cSVjh yksM dh Hkkafr O;ogkj djsa (vFkok cSVjh dks vkosf'kr fd;k tk;s)   

 VA – VB =  + ir 

 lsy esa jklk;fud ÅtkZ lap; dh nj = i   

 lsy ds vUnj Å"eh; 'kfDr = i2r  

 fufo"V fo|qr 'kfDr =i + i2r = (+ir) i = (VA – VB) i 

 

 
 ifjHkk"kk  :  tc fdlh lsy ls ifjiFk esa dksbZ /kkjk ughs yh tk jgh gks rks mlds VfeZuyksa ds chp foHkokUrj dks 

lsy dk fo|qr okgd cy dgrs gSA 

 fLFkfr : tc lsy [kqys ifjiFk esa gks   

 i = 0 D;ksafd [kqys ifjiFk dk izfrjks/k vuUr gksrk gSA  

 vr% V = vFkkZr~ [kqys ifjiFk esa VfeZuy oksYVrk lsy ds fo-ok-cy ds cjkcj gksrh gSA  

 fLFkfr IV y?kqiFku : fdlh fo|qr ifjiFk esa fdlh ,d pkyd rkj ls lh/ks tqM+s gq;s nks fcUnq, y?kqifFkr dgykrs gSA 

,slh fLFkfr esa nksauks fcUnq leku foHko ij gksrs gSA 

 tc lsy y?kqifFkr gks 

 i = 
r


 ,oa V = 0, y?kqifFkr lsy dh /kkjk vf/kdre gksrh gSA 

uksV : 'kwU; çfrjks/k okys rkj ds leLr fcUnqvksa ij foHko ,d leku gksxkA  

 * Hkw&lEifdZr : ;fn ifjiFk dk dksbZ fcUnq Hkw&lEifdZr gS rks bldk foHko 'kwU; fy;k tkrk gSA 

 

11. vkisf{kd oksYVrk 
 fdlh fo|qr ifjiFk dks gy djus ds fy, ;g lqfo/kktud jgrk gS fd ,d lUnHkZ fcUnq dk p;u djds bldks 'k wU; 

oksYVrk ij eku fy;k tk;s vkSj ifjiFk ds vU; fcUnqvksa ij foHko blds lkis{k ekik tk;saA ;g fcUnq mHk;fu"B fcUnq 

Hkh dgykrk gSA 
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Example 11. fp=k esa çnf'kZr ifjiFk ds fy, Kkr dhft,    

   (a) /kkjk 

   (b) fuxZr 'kfDr  

   (c) r rFkk R esa lEcU/k ftlds fy, fuxZr fo|qr 'kfDr (vFkkZr~ 

R dks çnÙk 'kfDr) vf/kdre gSA 

   (d) vf/kdre fuxZr 'kfDr dk eku    

   (e)  yksM çfrjks/k ,oa fuxZr 'kfDr ds chp xzkQ [khafp,A 
 

   (f) xzkQ dks ns[kus ls ;g Kkr gksrk gS fd fuxZr 'kfDr ds fdlh fuf'pr eku ds fy, ckº; çfrjks/k d s nks 

eku gS] fl) dhft, fd bu çfrjks/kksa dk xq.kuQy r2 ds cjkcj gksrk gSA 

   (g) tc lsy vf/kdre 'kfDr ds fy, ç;qDr fd;k tk jgk gks rks lsy dh n{krk fdruh gksxh ? 

Solution :         (a) çnf'kZr ifjiFk esa ;fn ge A ij foHko 'kwU; ekus rks B ij foHko  – ir 

gksxkA pwafd la;kstu rkjksa dk çfrjks/k 'kwU; gSA  

     VD = VA = 0 

    VC = VB =  – Ir     

    CD ls çokfgr /kkjk I Hkh gh gS    

    (  ;g lsy ls Js.khØe esa gS) 

     I = C DV V ( r) 0

R R

    
  

    /kkjk I =  
r R




 

 

uksV : çfrjks/kksa dk Js.kh la;kstu lh[kus ds i'pkr~ ge /kkjk dk eku lh/kk Kkr dj ldsaxsA  

   (b)  fuxZr 'kfDr P = I2 R =  
 

2

2
r R




. R 

   (c) 
dP

dR
 = 

   

2 2

2 3

2 R
—

r R r R

 

 
  = 

 

2

3
R r – 2R

R r


  


 

    vf/kdre 'kfDr çnku djus ds fy, 

    
dP

dR
 = 0  r + R – 2R = 0    r = R 

    vFkkZr~ vf/kdre 'kfDr ds fy, vkUrfjd izfrjks/k ckº; çfrjks/k ds cjkcj gksuk pkfg,A  

   (d) Pmax = 
2

4r


 

   (e) ‘P’ ,oa R ds chp xzkQ fp=k esa n'kkZ;k x;k gS] vf/kdre 

 'kfDr ds fy, R = r     

  Pmax = 
2

4r


    

     I = 
r R




 

 

   (f) fuxZr 'kfDr P = 
2

2

R

(r R)




       

    P (r2 + 2rR + R2) = 2R R2 + (2r – 
2

P


) R + r2 = 0 

          , P vkSj r ds fn;s x;s ekuksa ds fy, mijksDr f}?kkr lehdj.k esa  

    R ds nks ewy R1 ,oa R2 bl çdkj gS fd 

      R1R2 = r2  (ewyksa dk xq.kuQy) r2 = R1R2  
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   (g) cSVjh ls O;f;r 'kfDr  = 
 

2

2
r r




.2r = 

2

2r


 

    fuxZr 'kfDr = 

2

r
r r

 
 

 
  = 

2

4r


 

    n{krk = 
fuxZr 'kfDr

lsy }kjk O;frr dqy 'kfDr
 = 

2

2

100
14r
2

2r







 ×100 = 50%

Example 12. fp=k esa fo|qr ifjiFk n'kkZ;k x;k gS & 

 
   rkj BD esa /kkjk Kkr dhft,A  

Solution :  eku yhft, fd D ij foHko = 0 gS]  

   vc vU; fcUnqvksa ij foHko fyf[k,A    

   rkj AD = 
10

2
 = 5 A, A ls D dh vksj  

   rkj CB esa /kkjk = 
20

5
 = 4A  C ls B dh vksj 

       rkj BD esa /kkjk = 1 A  D ls B dh vksj 
 

 

Example 13. çR;sd rkj esa /kkjk Kkr dhft, & 

 
Solution :   ekuk fd fcUnq A ij foHko = 0 oksYV gS] vU; fcUnqvksa ij foHko fp=k essa n'kkZ;s x;s gSA  

   BG esa /kkjk = 
40 0

1


 40 A   G ls B dh vksj 

    FC esa /kkjk = 
0 ( 30)

2

 
 15 A  C ls F dh vksj   

   DE esa /kkjk = 
0 ( 40)

2

 
  20 A  D ls E dh vksj 

   rkj AH esa /kkjk = 40 – 35 = 5 A  A ls H dh vksj     
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———————————————————————————————————  
12. fdjpkWWQ ds fu;e  

12.1  fdjpkWQ dk /kkjk fu;e (laf/k fu;e) 
 ;g fu;e " vkos'k laj{k.k ds fu;e" ij vk/kkfjr gSA blds vuqlkj "ifjiFk ds fdlh fcUnq ij feyus okyh leLr 

/kkjkvksa dk chth; ;ksx 'kwU; gksrk gS " ;k fdlh lfU/k esa ços'k djus okyh dqy /kkjk laf/k ls tkus okyh dqy /kkjk ds 

cjkcj gksrh gSA  

  in = out bldks KCL (fdjpkWQ dk /kkjk fu;e Hkh dgrs gS) 

 
Example 14. /kkjk i1, i2, i3, i4, i5 vkSj i6  ds chp lEcU/k Kkr dhft,A   

 
Solution :  i1 + i2 – i3 – i4 + i5 + i6 = 0 
 

Example 15. çR;sd rkj esa çokfgr /kkjk Kkr dhft,A 

 
Solution :  ekuk fd fcUnq B ij foHko = 0 gS vU; fcUnqvksa ij foHko fp=k esa n'kkZ;k x;k gSA  

    fcUnq E ds foHko dk vkafdd eku Kkr ugha gSA 

   ekuk fd E ij foHko  = x       

   vc lfU/k E ds fy, fdjpkWQ dk fu;e ykxw djus ij (;g vU; laf/k ds fy, Hkh ç;qDr fd;k tk ldrk gS)  

 

   
x 10 x 30 x 14

0
1 2 2

  
    

   4x = 36    x = 9 

   EF es /kkjk = 
10 9

1


 = 1 A     F ls E dh vksj 

   BE esa /kkjk =  
30 9

10.5 A
2


   B ls E dh vksj 

   DE esa /kkjk = 
9 ( 14)

11.5 A
2

 
   E ls D dh vksj 
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Example 16. fcUnq A ij foHko Kkr dhft, &     

 
Solution :  ekuk fd A ij foHko = x gS, lfU/k A ls fy, fdjpkWQ dk /kkjk fu;e ykxw djus ij  

   
x 20 10 x 15 20 x 45 x 30

0
1 2 2 1

     
     

    
2x 60 x 35 x 45 2x 60

0
2

      
  

    6x + 10 = 0     x = –5/3  A ij foHko =
5

3


 V 

———————————————————————————————————  
12.2 fdjpkWQ dk foHko fu;e ¼ik'k fu;e½  

 “cUn iFk ds vuqfn'k lHkh foHkokUrjksa dk chth; ;ksx 'kwU; gksrk gS 

vFkkZr IR + EMF = 0”A cUn iFk dks fdlh Hkh fn'kk esa ys ldrs 

gSA cUn iFk esa pyus ij ;fn foHko c<+rk gS rks O;atd esa /kukRed 

fpUg ysa rFkk ;fn foHko ?kVrk gS rks _.kkRed fpUg ysaA ¼;g fpUg 

fu;e ekusaA½  

   V1
  V2 + V3  V4 = 0.   

 cDlksa esa izfrjks/k ;k cSVjh ;k vU; vo;o ¼jSf[kd ;k vjSf[kd½ gks ldrs gSA bldks kVL Hkh dgrs gSA 

 
Example 17 : ifjiFk esa /kkjk Kkr djksA 

 
Solution :     lHkh vo;o Js.khØe esa tqM+s gSA 

     lHkh esa /kkjk leku gksxh 

   ;fn /kkjk = i gSA  

   ywi ABCDA esa fdjpkWQ oksYVst fu;e yxkus ij   

   10 + 4i – 20 + i + 15 + 2i – 30 + 3i = 0 
   10 i = 25   
   i = 2.5 A 
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Example 18 :  dsoy fdjpkWQ oksYVst fu;e dk iz;ksx djrs gq, izR;sd rkj esa /kkjk Kkr djksA  

 
Solution :   ywi ABEFA esa fdjpkWQ oksYVst fu;e yxkus ij  

   i + 30 + 2 (i1 + i2) – 10 = 0 
   3l1 + 2l2 + 20 = 0    ......(i) 

   BCDEB esa fdjpkWQ oksYVst fu;e yxkus ij 

   + 30 + 2(i1 + i2) + 50 + 2i2 = 0 
   4i2 + 2i1 + 80 = 0  
   2i2 + i1 + 40 = 0    ......(ii)  

   (i) vkSj (ii) dks gy djus ij  

 
   3 240 2i     + 2i2 + 20 = 0    

   – 120 – 4i2 + 20 = 0 

   i2 = –25 A rFkk i1 = 10 A    i1 + i2 = – 15 A 

   rkj AF esa /kkjk = A ls F dh vksj 10 A  

   rkj EB esa /kkjk = B ls E dh vksj 15 A  

   rkj DE esa /kkjk = E ls D dh vksj 25 A  

———————————————————————————————————   
13. çfrjks/kksa dk la;kstu
 dbZ çfrjks/kksa dks vkil esa tksM+k tk ldrk gS vkSj lkjs tfVy la;kstuksa dks nks çdkj ls gy djds rqY; çfrjks/k çkIr 

fd;k tk ldrk gS] tSls Js.khØe ,oa lekUrj Øe la;kstuA la;kstu dk rqY; çfrjks/k Req =
V

i
   

      

V

cDls esa izfrjks/kksa 

dk la;kstu gS

i

 

13.1 çfrjks/kksa dk Js.kh la;kstu % 

 tc çfrjks/kksa (vFkok fdlh Hkh çdkj ds vo;oksa) dks fljs ls fljs tksM+k tk;s rks mudks Js.khØe es dgk tkrk gSA 

çR;sd vo;o esa leku /kkjk çokfgr gksrh gSA 

 
 Js.kh Øe esa la;ksftr izfrjks/kksa ls leku /kkjk cgrh gSA ijUrq bldk foijhr dFku lR; ugha Hkh gks ldrk gSA  

 
Example 19. dkSuls fo|qr vo;o Js.khØe esa gS \ 

 
Solution :  S1, S2, R1, ,oa R2  ,d Js.khØe esa vkSj R4 ,oa S3 nwljs Js.khØe esa tqM+s gq, gSA  
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———————————————————————————————————  

 rqY; çfrjks/k :  

 
 cSVjh ds fljksa ij çHkkoh rqY; çfrjks/k (vFkok VfeZuyksa A ,oa  B ds chp)  

 R = R1 + R2 + R3 +................ + Rn  (bldk rkRi;Z gS fd Req fdlh Hkh vU; çfrjks/k ls cM+k gS) rFkk  

 V = V1 + V2 + V3 +................ + Vn. 

 fdlh Hkh çfrjks/k ds fljksa ij foHkokUrj ml çfrjks/k ds lekuqikrh gSA çR;sd çfrjks/k ij 'kfDr Hkh ml çfrjks/k ds 

lekuqikrh gSA  

  V = R rFkk P = 2R  

 /kkjk çR;sd çfrjks/k esa ,d leku gSA 

 V1 = 1

1 2 n

R
V

R R ......... R  
 ;  V2 = 2

1 2 n

R
V

R R ......... R  
; bR;kfnA 

 
Example 20. ifjiFk es /kkjk Kkr dhft,A  

 
Solution :   Req = 1 + 2 + 3 =   

   ¼fn;s x;s ifjiFk dk rqY; ifjiFk½ 

   /kkjk i = 
eq

v 30

R 6
  =  5A Ans. 

 

 

Example 21. fp=k esa rhu cYc n'kkZ;s x;s gS tks Øe'k% (200V, 50 W), (200V, 100W) vkSj (200 V, 25W) ds gSA 

çR;sd ls çokfgr /kkjk Kkr dhft, vkSj crkb;s fd fdl cYc dk çdk'k lokZf/kd gksxk \  

 

Solution :   R1 = 
 

2
200

50
; R2 = 

 
2

200

100
; R3 = 

 
2

200

25
 

   çR;sd cYc ls çokfgr /kkjk = 
1 2 3

200

R R R 
 = 

 
2

200

2 1 4
200

100

  
 
 

 = 
100 1

200 7 14



A 

   pwafd R3 > R1 > R2 

      cYc }kjk O;f;r 'kfDr = i2R 

     ftl cYc dk çfrjks/k vf/kd gS og vf/kd çdk'k nsxkA 

    ;gka cYc B3 lokZf/kd izdk'k nsxkA 
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———————————————————————————————————  
13.2 çfrjks/kksa dk lekUrj la;kstu % 

 ;fn fdlh ifjiFk esa leLr çfrjks/kksa R1, R2, R3,........, Rn ij foHkokUrj ,d leku gks rks os lekUrj la;ksftr 

dgykrs gSA  

  (a)   (b)  

 fp=k (a) vkSj (b) esa lkjs çfrjks/k fcUnqvksa A vkSj B ds chp lekUrj Øe esa tqM+s gq, gSA  

 rqY; çfrjks/k  

 
 fcUnq P ds fy, fdjpkWQ ds lfU/k fu;e ls & 

      i0 = i1 + i2 + i3 

 vr%, 
eq

V

R
 = 

1 2 3

V V V

R R R
     

 O;kid :i esa] 

     

 fu"d"kZ : (lekUrj la;kstu ds fy,) 

 (a) çR;sd çfrjks/k ds fljksa ij foHkokUrj ,d leku gSA  

 (b)  = 1 + 2 + 3 +.......... n. 

 (c) çHkkoh çfrjks/k (R) gS rks 
1 2 3 n

1 1 1 1 1
........

R R R R R
     . (R dk eku çR;sd çfrjks/k ls de gS) 

 (d) fofHkUu çfrjks/kksa ls çokfgr /kkjk muds çfrjks/k ds O;qRØekuqikrh gS tgk¡  

  1: 2:........... n =
1 2 3 n

1 1 1 1
: : : ........ :

R R R R
. 

  1 = 1

1 2 n

G

G G ......... G


  
,  2 = 2

1 2 n

G

G G ......... G


  
,  etc. 

  tgk¡  G  =
1

R
 = çfrjks/k dh pkydrk  [bldh bdkbZ 

1  vFkok  (Egks) gS]  
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Example 22. nks çfrjks/kksa dks lekUrj la;ksftr fd;k x;k gS (fp=k), i1 ,oa  i2 Kkr dhft,s ;fn la;kstu esa i /kkjk xqtjrh gS 

Solution :    i1R1 = i2R2  vFkok 1 2

2 1

i R

i R
     

   i1 = 2

1 2

R i

R R
 i2 = 1

1 2

R i

R R
 

 

 

uksV % çfrjks/kksa ds lekUrj la;kstu ds fu;e ds fy, 
R

1
i   dks ;kn dj yhft,A bldk ç;ksx] ç'u gy djus 

esa dj ldrs gSA  
 

Example 23. çR;sd çfrjks/k ,oa cSVjh ls çokfgr /kkjk Kkr dhft,A 

 
Solution :   fof/k () : çR;sd çfrjks/k ds fljksa ij foHko 30 V gSA 

    çR;sd çfrjks/k esa /kkjk Øe'k% 
30

2
 = 15 A, 

30
10A

3
  rFkk 

30
5A

6
  

    cSVjh ls yh x;h /kkjk = 15 + 10 + 5 =30 A. 

   fof/k () : vkse ds fu;e ls i =
eq

V

R
 

   
eq

1

R
 = 

1 1 1

2 3 6
   = 1 ; Req = 1 i = 

30

1
 = 30A 

   vc bl /kkjk dks çfrjks/kksa es muds O;qRØe vuqikr esa foHkkftr dj dhft,A 

        

   3  ,oa 6  esa dqy /kkjk 15 A gS] ;g bldk foHkktu 10 A vkSj 5 A gksxkA 

uksV % fof/k () vf/kd ljy gSA fdUrq ç'uksa esa bl çdkj ds ljy ifjiFk de gh fn;s tkrs gSA 

Example 24. cSVjh ls çokfgr /kkjk Kkr dhft,A  

 
Solution :  çR;sd çfrjks/k ds fljksa ij foHkokUrj 30 V ugha gSA 

    cSVjh dk vkUrfjd izfrjks/k gS] vr% izfrjks/kksa ds la;kstu dk fl)kUr ;gka mi;ksxh gSA  

   Req = 1 + 1 = 2 

   i = 
30

2
 = 15 A. 
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Example 25. rqY; çfrjks/k Kkr dhft,A  

 
Solution :   

 
   ;gk¡ Li"V gS fd rhuksa çfrjks/k VfeZuy A vkSj B ds chp tqM+s gq, gSA la'kksf/kr ifjiFk  

   vr % Req = 
R

3
   

 

Example 26. ;fn A vkSj B ds chp çnÙk oksYVrk V oksYV gS rks çfrjks/k P ls çokfgr /kkjk Kkr dhft,A  

 

Solution :   Req = 
3R

5
   

 

   I = 
5V

3R
       la'kksf/kr ifjiFk        

   P esa /kkjk = 

5V
R

3R
1.5R R




 = 

2V

3R
  

 
Example 27. 2 çfrjks/k ls çokfgr /kkjk Kkr dhft,A 

 

Solution :  

   
   2 ,oa 1Js.khØe esa gS = 3     

   3 ,oa 6lekUrj Øe esa gS = 
18

9
= 2

   2 ,oa 4Js.khØe esa gS = 6

   6 ,oa 3lekUrj Øe esa gS = 2 

   Req = 4 + 4 + 2 = 10      

   i = 
120

10
 = 12A  vr% 2 çfrjks/k ls çokfgr /kkjk = 

8

3
A 
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———————————————————————————————————   
14. OghVLVksu lsrq %
 fp=k esa n'kkZ;k x;k ifjiFk OghVLVksu lsrq dgykrk gSA bles pkj VfeZuy gS ftlesa nks dks NksM+dj çR;sd nwljs nks 

çfrjks/k }kjk tqM+s gq, gSA  

G

 
 bl ifjiFk esa ;fn R1R3 = R2R4 rks VC = VD gksxk vkSj R5 esa çokfgr 

/kkjk 0 gksxh] ;g lUrqyu fcUnq vFkok 'kwU; fo{ksi fcUnq dgykrk gSA 

 tc xsYosuksehVj (/kkjkekih) ls çokfgr /kkjk 'kwU; gks (larqyu fcUnq 

vFkok vfo{ksi fcUnq ij) rks 
P

Q
=

R

S
, rks PS = QR  ;gka foijhr 

Hkqtkvksa ds izfrjks/kksa ds xq.kuQy cjkcj gksrs gSA lUrqyu fcUnq ij C ,oa 

D ds chp foHkokUrj 'kwU; gksrk gSA 'kwU; fo{ksi fcUnq R5, E o R ls 

çHkkfor ugha gksrk gSA xsYosuksehVj (G) o cSVªh (E) dh fLFkfr;k¡ ijLij 

ifjofrZr dj nsus ij Hkh ;g çHkkfor ugha gksrk gSA  

 vr% mDr ifjiFk dks fuEu çdkj O;Dr fd;k tk ldrk gS (lUrqyu 

fcUnq ij) 

P Q

R S

G

 
;k

 
P Q

R S

 

 
Example 28. VfeZuy A vkSj B ds chp ifjiFk dk rqY; çfrjks/k Kkr dhft,A 

 
Solution :   fn;k x;k ifjiFk lUrqyu voLFkk esa OghV LVksu lsrq gS 

    10 × 3 = 30 = 6 × 5 

   vr% rqY; izfrjks/k gS Req = 
16 8 16

16 8 3


 


 

 
      

Example 29.  

 

   Kkr djks : (a) rqY; izfrjks/k  (b) izR;sd izfrjks/k esa /kkjk  
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Solution :  (a) Req = 

1
1 1 1

1 5
16 8 16


 

     
 

 

   (b)  = 
60

4 1
 = 12 A 

    vr% lsy ls 12 A  /kkjk çokfgr gksxhA   

    /kkjk forj.k fu;e dk ç;ksx djus ij  

    10 ,oa 6 çfrjks/kksa ls /kkjk = 3A 

    5 vkSj 3 çfrjks/kksa ls /kkjk = 6A 

    20 çfrjks/k ls /kkjk = 0 

    16 çfrjks/k ls /kkjk = 3A 

 

 

Example 30. A vkSj B ds chp rqY; çfrjks/k Kkr dhft,A 

 
Solution :  bldk rqY; ifjiFk fp=k esa n'kkZ;k x;k gS] ;g larqfyr OghV LVksu lsrq gSA   

 

   Req = 
2R 2R

2R 2R




 = R  

 

Example 31. uhps n'kkZ;s x;s fp=k esa R dh x.kuk dhft,] tcfd 'kk[kk CD esa /kkjk 'kwU; gSA 

 
Solution :  'kk[kk CD esa /kkjk 'kwU; gS vr% CD ds fljksa ij foHkokUrj 'kwU; gksxkA 

   vr% C dk foHko = D dk foHko  

   vr% CD 'kk[kk [kqys ifjiFk dh Hkkrh O;ogkj djsxhA vFkkZr~ foHkokUrj ACB vkSj ADB ds fljksa ij Hkh 

vk;sxkA 

   V10 = V × 
10

15
  VR = V × 

R

20 R
  

    V10 = VR

   rFkk  V × 
10

15
 = V  × 

R

20 R
    

    R = 40 Ans.  
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———————————————————————————————————   
15. lefer ifjiFk :  
 dqN ifjiFkksa dks leferrk fl)kUr ds ç;ksx }kjk :ikarfjr djds ljy :i ls gy fd;k tk ldrk gSA ;fn budks  

lk/kkj.k fof/k KVL vkSj KCL }kjk gy fd;k tk;s rks vf/kd le; yxrk gSA 

 
Example 32. A vkSj B ds chp rqY; çfrjks/k Kkr dhft,A   

 
Solution :   izFke fof/k : bl ifjiFk esa dksbZ Hkh nks çfrjks/k Js.kh vFkok lekUrj la;kstu esa ugh a fn[k jgs gSA bl ifjiFk 

dks Req =
V


 dk mi;ksx djds gy fd;k tk ldrk gSA 'kk[kk,a  AC rFkk AD lefer gSA 

    vr% buesa /kkjk leku gksxhA 

   bl ifjiFk ds cka;s Hkkx vkSj nka;s Hkkx esa B ls ços'k djus okyh /kkjkvksa vkSj A ls fuxZfer /kkjkvksa dk 

forj.k ,d leku gSA bu rF;ksa dk mi;ksx djrs gq, /kkjkvksa dks fp=k esa çnf'kZr fd;k x;k gSA ;g Li"V gS 

fd C vkSj E ds chp okys çfrjks/k esa /kkjk 'kwU; gksuh pkfg,A lkFk gh E vkSj D ds chp okyh /kkjk Hkh 'kwU; 

gksuh pkfg,A bldk rqY; ifjiFk fp=k (b) esa n'kkZ;k x;k gSA 

      

   Req = 
2R

3
        

   f}rh; fof/k 

   (B o C) ,oa (B o D) ds e/; okys çfrjks/k (R) ij 

foHkokUrj ,d leku gSA vr% fcUnq C vkSj fcUnq D leku foHko 

ij gSA VC = VD  

   vr% C rFkk D fcUnq ,d gh gSA vr% ljyhÑr ifjiFk fuEu gks 

ldrk gSA bls eksM+uk dgrs gSA  

 
   vc ;g larqfyr OghVLVksu lsrq gSA           

   Req = 
2R R 2R

2R R 3





 

uksV % f}rh; fof/k esa CA vkSj DA esa /kkjk,a tkuuk vko';d ugha gSA 
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Example 33. A vkSj B ds chp rqY; çfrjks/k Kkr dhft,A  

 
Solution :   bl ifjiFk esa fuos'kh fcUnq ij nks 'kk[kkvksa AC vkSj AD esa leferrk (symmetry) gSA 

     buesa /kkjk,a ,d leku gksxh fdUrq ifjiFk fuos'k vkSj fuxZr rjQ ls ,d leku ugha gSA 

   (  cka;h vksj R gS o nka;h vksj 2R)  

     nksuksa vksj /kkjkvksa dk forj.k Hkh ,d leku ugha gksxkA 

      
   ;gka  Vc = Vd  

   vr% C vkSj D ,d tSls fcUnq gSA vc ;g lUrqfyr OghVLVksu lsrq gSA       

   Req = 

3R
3R

2
3R

3R
2





 = 

9
R

2
9

2

 = R.   

Example 34. A vkSj B ds chp rqY; çfrjks/k Kkr dhft,A  

 
Solution :   

 

   Li"V gS fd VA = VC rFkk VB = VD    

 

   vr% ifjiFk dks ljy djus ij    
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   bl ifjiFk dks Hkh iqu% ljy djus ij  

     Req = 

4R
2R

3
10R

3



= 
4R

5
     

    
              

Example 35. A vkSj B ds chp rqY; çfrjks/k Kkr dhft,A  

 
Solution :  ;g OghVLVksu lsrq gS fdUrq larqfyr ugha gSA dksbZ Js.kh vkSj 

lekUrj la;kstu ugha gSA fdUrq fuos'kh dh vksj ,oa fuxZr dh 

vksj ,d leku eku gSA ge Li"V ns[k jgs gS fd leferrk 

dk mi;ksx djus ij Hkh ;g fiNys mnkgj.k dh Hkkafr Js.kh 

vFkok lekUrj la;kstu esa :ikarfjr ugha gks jgk gSA 

    fdjpkWQ oksYVst fu;e yxkus ij  

   v – 10(i – x) – 5x = 0 
   v – 10i + 5x = 0      .......(1) 
   10(i – x) – 5 (2x – i) – 5x = 0 
   10i – 10x – 10 x + 5i – 5x = 0 
   15i – 25 x = 0 

    x = 
15

25
i  5x = 3i      .......(2) 

   (2) rFkk (1) dk iz;ksx djds  

     v – 10 i + 3i = 0    
v

i
 = 7 Req = 7  Ans. 

——————————————————————————————————— 
  

16. lsyksa dk la;kstu  

16.1 lsyksa dk Js.kh la;kstu % 

        

 rqY; fo0ok0cy (EMF)  E
eq

 = 1 2 nE E ....... E    [fo-ok-cy dh 

/kzqork dks (polarity) Hkh fyf[k,] 

 rqY; vkUrfjd izfrjks/k r
eq

 = 1 2 3 4 nr r r r .... r      

 ;fn E fo0ok0cy vkSj r vkUrfjd çfrjks/k okys n lsy Js.kh Øe esa 

la;ksftr fd;s tk;s rks dqy fo0ok-cy Eeq = nE ,oa bldk rqY; 

vkUrfjd çfrjks/k nr gksxkA 

 

 

 vr% ifjiFk esa /kkjk  = 
nE

R nr
     

 ;fn nr << R rks I = 
nE

R
  rks Js.kh la;kstu ykHknk;d jgsxkA 

 ;fn nr >> R rks I =
E

r
  rks Js.kh la;kstu ykHknk;d ugha jgsxkA 
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uksV : ;fn m lsyksa dh /kzqork (polarity) O;qRØfer (reversed) dj nh tk;s rks rqY; fo-ok-cy = (n – 2m)E gksxk 

tcfd ifjiFk dk rqY; çfrjks/k nr + R, gh jgsxkA vr% R ls çokfgr /kkjk gksxhA 

(n 2m)E
i

nr R





. 

 

 
Example 36. ywi esa /kkjk Kkr dhft,A  

 
Solution :   fn;s x;s ifjiFk dks ljy djus ij 

 

   i = 
35

10 5
 = 

35

15
 = 

7

3
 A    

   i = 
7

3
 A   

———————————————————————————————————  
16.2 lsyksa dk lekUrj la;kstu % 

 

n21

n

n

2

2

1

1

eq

r
1.....

r
1

r
1

r
....

rr
E












 [fo0 ok0 cy dk /kzqork lfgr iz;ksx djsa]   

  
eq 1 2 n

1 1 1 1
....

r r r r
     

 ;fn m  lsy fp=k esa çR;sd dk fo-ok-cy E  vkSj vkUrfjd çfrjks/k r  gS] 

lekUrj Øe esa la;ksftr fd;s tk;sa vkSj bl la;kstu ds lkFk ,d ckº; 

çfrjks/k R tksM+k tk;s rks ifjiFk dk fo-ok-cy = E     

 ifjiFk dk vkUrfjd çfrjks/k = 
r

m
.   

 vkSj I = 
r
m

E

R 
 =

mE

mR r
.  

 ;fn  mR << r ; I = 
mE

r
  rks lekUrj la;kstu ykHknk;d jgrk gSA 

 ;fn mR >> r  ; I = 
E

R
  rks lekUrj ykHknk;d ugha jgrk gSA 
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16.3 lSyksa dk la;qDr la;kstu %  
 mn = ,d tSls lSyksa dh la[;k   

 n = iafDr;ksa ;k Jsf.k;ksa dh la[;k 

 m = ,d iafDr esa lSyksa dh la[;k 

 lsyksa ds bl la;kstu dks ,d lsy ds rqY; eku tk ldrk gS ftldk 

fo0ok0cy = mE rFkk vkUrfjd çfrjks/k = 
mr

n
 

 

 /kkjk I = 
mr
n

mE

R 
  

 vf/kdre /kkjk ds fy, nR = mr  

 R = 
mr

n
 = rqY; lsy dk vkUrfjd çfrjks/k  

  Imax = 
nE mE

2r 2R
 . 

 
Example 37. fp=k esa fn[kk;h xbZ rhu cSVfj;ksa ds rqY; ,d cSVjh dk fo-ok-cy rFkk vkUrfjd izfrjks/k Kkr djksA  

6V 1

2

2

10V

4V  
Solution :  

A

6V

10V

B

C
4V

2

2

1

 
   cSVªh (B) o (C) lekUrj Øe esa foifjr /kzqoksa ds lkFk tqM+h gqbZ gSA blfy, rqY; fo|qr okgd cy  

   
BC = 

10 4

2 2
1 1

2 2






 = 
5 2

1


 = 3V rBC = 1. 

   vc, ABC = 6 – 3 = 3V  rABC = 2. Ans. 

 

1 16V 3V
 

——————————————————————————————————— 
  

17. /kkjkekih ¼xsYosuksehVj½  

 /kkjkekih dk ifjiFk esa fu:i.k :   

 blesa LFkk;h pqEcd ds ,d pqEcdh; {ks=k  esa j[kh ,d dhyfdr dq.Myh gksrh gSA dq.Myh ls ,d fLçax tqM+h gksrh gSA 

lkE;koLFkk esa tc dq.Myh esa dksbZ /kkjk ughs gksrh gS rks ladsrd 'kwU; ij gksrk gS vkSj fLçax vçlkfjr gksrh gSA tc 

dq.Myh esa /kkjk gksrh gS rks pqEcdh; {ks=k dq.Myh ij cyk?kw.kZ vkjksfir djrk gS tksfd /kkjk ds lekuqikrh gksrk gSSA 

tc dq.Myh ?kwerh gS rks fLçax ,d çR;ku;u cyk?kw.kZ vkjksfir djrh gS tksfd dks.kh; foLFkkiu ds lekuqikrh gksrk 

gSA bl çdkj dq.Myh vkSj ladsru dk dks.kh; fo{ksi dq.Myh dh /kkjk ds lekuqikrh gksrk gS vkSj midj.k dks /kkjk 

ekius ds fy, va'kkfdr fd;k tk ldrk gSA  

 tc dq.Myh ?kwerh gS rks fLçax esa ,saBu vkrh gS vkSj ;g dq.Myh ij çR;ku;u cy vk?kw.kZ yxkrh gSA 

 xfr ds fo:) xfr dks eafnr djus ds fy, ,d izfrjks/kh cy vk?kw.kZ gksrk gSA vUr esa lkE;oLFkk esa & 

    pqEcdh; = dekuh   

  BINA sin  = C  
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 pqEcdh; {ks=k dks f=kT;h; (radial) cukus ij  = 90º. 

  BINA = C   

     

 ;gka  B = pqEcdh; {ks=k   A = dq.Myh dk {ks=kQy 

   /kkjk     C = ,sBu xq.kkad 

  N = Qsjksa dh la[;k   = dq.Myh dk ?kw.kZu dks.k 

  /kkjk lqxzkghrk  

  fo{ksi dks.k o izokfgr /kkjk ds vuqikr dks xsYosuksehVj dh /kkjk lqxzkghrk (CS) dgrs gSaA  

  CS = 



 =

BNA

C
 

uksV : /kkjkekih dks 'kafVr djus ls bldh /kkjk lqxzkghrk ?kV tkrh gSA /kkjkekih iSekus dks lekuqikrh :i ls vafdr 

dj ,d jSf[kd iSekuk cukrs gSA           

 
/kkjkekih dh dq.Myh dk Hkh çfrjks/k gksrk gS ftls Rg ls O;Dr djrs gSA bldh dksfV dqN vkse dh gksrh gSA /kkjkekih 

esa vf/kdre /kkjk çokg {kerk g gksrh gSA g /kkjk ds fy, lEiw.kZ iSekus ij fo{ksi çkIr gksrk gSA bl çdkj dk 

/kkjkekih py dq.Myh /kkjkekih dgykrk gSA  

18. vehVj 

 /kkjkekih dks vehVj esa :ikUrfjr djus ds fy, blds lekUrj Øe esa ,d 'kaV (vYi çfrjks/k) yxk;k tkrk gSA 

 
 vehVj ds ifjiFk dk fu:i.k - 

     
 ;fn vehVj ls ekih tk ldus okyh vf/kdre /kkjk  gS rks & 

 G . RG = ( – G)S 

  S = G G

G

.R

  
 

  S = G GR 


  tc    >> G. 

 tgk¡  = fn;s x;s vehVj ls ekih tkus okyh egRre /kkjkA  

 vehVj ls /kkjk ekius ds fy, bldks ifjiFk esa Js.kh Øe esa tksM+k tkrk gSA  

 x.kuk ds fy, ;g ,d ljy çfrjks/k gh gksrk gSA    

     
 vehVj dk çfrjks/k gS rks & 

  RA = G

G

R .S

R S
  S << RG ds fy,   RA = S 

 

 
Example 38.  ml 'kaV dk eku D;k gksxk ftls 99 vkse ds /kkjkekih ls tksM+us ij eq[; /kkjk dk 10% Hkkx /kkjkekih ls 

izokfgr gks \  
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Solution :  fp=kkuqlkj Rgg = ( – g)S  

    99 ×
10


= 

10

 
  
 

 × S  

    S = 11 . 

G

(  – )     Sg

g
Rg

 

 

Example 39. ifjiFk (a) rFkk (b) esa /kkjk Kkr djks rFkk vehVj ls ukius ij izfr'kr =kqfV Hkh Kkr djksa 

   

Solution :  a esa /kkjk  i = 
10

2
= 5A        b esa /kkjk i´ = 

10

2.5
= 4A   

   izfr'kr =kqfV = 
i í

100
i


  = 20%   Ans. 

   ;g Li"V gS fd vehVj ds dkj.k ifjiFk esa /kkjk de gks x;h gSA vr% vehVj dk çfrjks/k vU; çfrjks/kksa 

(ifjiFk ds) dh rqyuk esa vR;Ur vYi gksuk pkfg,] ftlls vehVj dks ifjiFk esa la;ksftr djus ij Hkh 

ifjiFk dh /kkjk çHkkfor ugha gksA  
 

Example 40. vehVj dk ikB;kad Kkr dhft,] D;k ;gh 6 ls çokfgr /kkjk gS ? 

 

Solution :   Req = 
3 6

1
3 6





 = 3  

   cSVjh ls yh xbZ /kkjk    = 
18

3
 = 6 A 

   vr% vehVj ls çokfgr /kkjk = 6 × 
6

9
 = 4 A 

   ugha, ;g 6  çfrjks/k ls çokfgr /kkjk ugha gSA 

uksV % vkn'kZ vehVj dk rqY; çfrjks/k 'kwU; gksrk gS] x.kuk ds fy, blds fljksa ij 'kwU; foHkokUrj ekuk tkrk gSA  

——————————————————————————————————— 
 

19. oksYVehVj 

 /kkjkekih ds Js.kh Øe esa ,d mPp çfrjks/k tksM+k tkrk gSA oksYVehVj }kjk fdlh ifjiFk esa fLFkr çfrjks/k ds fljksa ij 

foHkokUrj ekik tkrk gSA  

 

       
 vf/kdre foHkokUrj ds fy, V = G . R + G RG  

  R = 
G

V


 – RG  ;fn  RG << R  RS  

G

V


 

 fo|qr ifjiFk ds fdlh vo;o (element) ij foHkokUrj ekius ds fy, oksYVehVj dks blds fljksa ij tksM+k tkrk gS 

(vo;o ds lekUrj ;g VfeZuyksa ‘A’ vkSj ‘B’ ds e/; foHkokUrj dk ekiu djrk gS) 

 x.kuk ds fy, ;g mPp çfrjks/k ds rqY; gksrk gS 

       
 oksYVehVj dk çfrjks/k RV = RG + RS  RS  
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 g = o

g

V

R R
. 

 R   vkn'kZ oksYVehVj 

 vPNs oksYVehVj dk çfrjks/k mPp gksrk gSA 

 vkn'kZ oksYVehVj  ftldk çfrjks/k vuUr gSA  

uksV %     x.kuk gsrq vkn'kZ oksYVehVj ls çokfgr /kkjk 'kwU; ekuh tkrh gSA  

   oksYVehVj ds }kjk foHkokUrj ukius ij izfr'kr =kqfV = 
V V´

100
V


  

 

Example 41.  ,d oksYVehVj dk izfrjks/k G vkse gS o ijkl V oksYV gSA Js.khØe esa fdruk izfrjks/k iz;qDr gks fd bldh 

ijkl c<+dj nV oksYV gks tk,A  

Solution :   iw.kZ fo{ksi /kkjk   ig = 
V

G
 

   ijkl cnyus ds fy, V1 = (G + Rs)ig 

    nV = (G + Rs) 
V

G
 

    Rs = G(n – 1) Ans. 
 

Example 42.  fp=k A vkSj B esa 300  çfrjks/k ds fljksa ij foHkokUrj Kkr dhft,A 

  

V 600 300 
100 V

200 

(B)  

Solution :   fp=k (A)  esa foHkokUrj = 
100

300
200 300




 = 60 volt 

   fp=k (B) esa foHkokUrj = 
100 300 600

300 600 300 600
200

300 600




 




 = 50 volt 

   vr% ge Li"V :i ls ns[k ldrs gS fd oksYVehVj dks ifjiFk esa yxkus ij ekih tkus okyh oksYVrk ifjofrZr 

gks jgh gSA bl çdkj ds oksYVehVj vPNs ugha gksrs gSA ;fn bldk çfrjks/k 300  çfrjks/k dh rqyuk esa cgqr 

vf/kd gksrk rks ;g 300  ij foHkokUrj dks cgqr vf/kd çHkkfor ugha djrkA 

——————————————————————————————————— 
  

 /kkjk lqxzfgrk %  

 fo{ksi o /kkjk dk vuqikr vFkkZr~ çfr ,dkad /kkjk fo{ksi dks /kkjkekih ¼xsYosuksehVj½ dh /kkjk lqxzfgrk (CS) dgrs gSA 

/kkjk lqxzfgrk (CS) = 



 

uksV % /kkjkekih ¼xsYosuksehVj½ dks 'kafVr djus ls bldh /kkjk lqxzkfgrk esa deh vkrh gSA 
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Example 43.  100 cjkcj Hkkxksa esa foHkDr iSekus okys ,d /kkjkekih ¼xsYosuksehVj½ dh /kkjk lqxzfgrk 10 Hkkx çfr mA o 

foHko lqxzfgrk 2 Hkkx çfr mV gSA bls (a) 5A ijkl okys vehVj o (b) 1 Hkkx çfr oksYV okys oksYVehVj esa 

cnyus ds fy;s D;k djuk iM+sxk\ 

Solution :   iw.kZ iSekuk fo{ksi /kkjk ig = 
cs


 = 

100

10
 mA= 10 mA 

   iw.kZ iSekuk fo{ksi foHkokUrj Vg = 
vs


= 

100

2
mv = 50 mv 

   vr% /kkjkekih çfrjks/k G = 
g

g

V

i
= 

50mV

10mA
= 5  

   (a) /kkjkekih dks 5A ijkl okys vehVj esa cnyus ds fy;s 5 dk ,d çfrjks/k lekUrj Øe esa tksM+uk 

iM+sxkA  

    ( – ig) S = ig G 
    (5 – 0.01) S = 0.01 × 5 

          S =
5

499
  0.01    Ans. 

   (b) /kkjkekih dks 1 Hkkx çfr oksYV i<+us okys xsYosuksehVj esa cnyus ds fy;s vFkkZr~ ijkl  

    V = ig (R + G) 
    100 = 10 × 10–3 (R + 5) 
    R = 10000 – 5 

        R = 9995   9.995 k  Ans. 
 

——————————————————————————————————— 
 

20. foHkoekih  
 foHkoekih esa ,d leku vuqçLFk dkV okyk jSf[kd pkyd (,d leku vuqçLFk dkV okyk rkj)  gksrk gS ftlesa LFkk;h 

eku dh /kkjk çokfgr jgrh gSA bl /kkjk ds dkj.k rkj dh yEckbZ ds vuqfn'k ,d leku foHko&ço.krk (potential 

gradient) mRiUu gksrh gSA ,slk dksbZ Hkh foHkokUrj ftldk eku foHkoekih ds lEiw.kZ rkj ij foHkokUrj ls de gks] 

bldh lgk;rk ls ekik tk ldrk gSA 

 foHkoekih ds rkj dh çfrjks/kdrk vf/kd ,oa çfrjks/k rki xq.kkad de gksuk pkfg,] mnkgj.k ds fy, eSaxfuu ;k 

dkaLVsaVkbu dk rkj vkfnA  

  = 
r R




   

  VA – VB = 
R r




.R 

 foHko ço.krk (x)  rkj dh ,dkad yEckbZ ij foHkokUrj  

  x = A BV V

L


 =

R r




.
R

L
  

e, r

A B
L

foHkoekih rkj
izfrjks/k = R

 

 
Example 44.  foHkoekih dk izkFkfed ifjiFk fp=k esa n'kkZ;k x;k gSA Kkr 

dfj;s & 

   (a) izkFkfed ifjiFk esa /kkjk  

   (b) foHkoekih rkj AB ij foHkoiru  

   (c) foHko izo.krk  

   (vFkkZr~ foHkoekih rkj ij izfr ,dkad yEckbZ foHko iru½  

   (d) mi;qZDr foHkoekih }kjk ekfir vf/kdre foHko 

 = 2V r = 1 R  = 201 

A B
R = 10 L = 10m
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Solution :   (a)  i = 
1r R R



 
 = 

2

1 20 10 
  i = 

2

31
A   Ans. 

   (b) VAB = iR = 
2

31
 × 10   vAB = 

20

31
 volt  Ans. 

   (c) x = ABV

L
 = 

2

31
volt/m     Ans. 

   (d) vf/kdre foHko tks ge eki ldrs gSa = rkj AB ij foHko iru   

    =
20

31
 volt       Ans.  

 

Example 45.  foHkoekih dh lgk;rk ls vKkr foHkokUrj dSls ekik tkrk gS \  

Solution :   vKkr foHkokUrj V dks fp=k esa n'kkZ;s vuqlkj foHkoekih ls tksM+k tkrk gSA 

vKkr foHkokUrj dk /ku VfeZuy foHkoekih ds rkj ds /ku fljs ls (tgk¡ 

cSVjh dk /ku VfeZuy rkj ls tksM+k x;k gS) tksM+k tkrk gSA tc 

xsYosuksehVj esa /kkjk 'kwU; gks rks ge dgrs gS fd larqyu fcUnq çkIr gSA bl 

fLFkfr esa V = x. 

 

 
 

——————————————————————————————————— 

20.1 foHkoekih ds mi;ksx % 

 (a) vKkr lsy dk fo-ok-cy Kkr djuk vkSj nks lsyksa ds fo-ok-cy dh rqyuk djuk 

  çFke fLFkfr esa –  

  f}iFk dqath ds fcUnq (2) dks (1) ls tksM+us ij larqfyr yEckbZ = 1  

  1 = x1       .....(1) 

  f}rh; fLFkfr esa –   

  f}iFk dqath ds fcUnq (3) dks (2) ls tksM+us ij larqyu yEckbZ = 2  

  2 = x2       ......(2) 

   1 1

2 2





  

  ;fn 1 ;k 2 esa ls dksbZ ,d vKkr gks rks nwljk Kkr fd;k tk 

ldrk gSA ;fn x Kkr gks rks 1 vkSj 2 nksuksa gh Kkr fd;s tk 

ldrs gSA 

 

 

 

Example 46. ,d iz;ksx esa vKkr lsy dk fo0ok0c0 Kkr djus ds fy, 

bldh ,d ekud Kkr lsy ls rqyuk djrs gS ftldk 

fo0ok0c0 1 = 1.12 V gSA ekud lsy ds lkFk lUrqyu fcUnq 

56cm ij rFkk vKkr lsy ds lkFk ;s 80 cm izkIr gqvk rks 

vKkr lsy dk fo0ok0c0 Kkr djksA 

 
Solution   ;gk¡, 1 = 1.12 V ; 1 = 56 cm ; 2 = 80 cm 

   lehdj.k ds mi;ksx ls  

   1 = x1       ......(1) 

   2 = x2       ......(2) 

     1 1

2 2





 izkIr gksrk gS  2 = 1

2

1

 
 
 

  ;k   2 = 1.12 
80

56

 
 
 

= 1.6 V Ans   
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——————————————————————————————————— 
 (b) ;fn çfrjks/k Kkr gks rks mlesa çokfgr /kkjk Kkr djuk  

  VA – VC = x1  

  R1 = x1  

   = 1

1

x

R
        

  blh çdkj ge R2 Hkh Kkr dj ldrs gSA   

  foHkoekih ,d vkn'kZ oksYVehVj gksrk gS D;ksafd ;g larqyu dh fLFkfr esa ifjiFk ls dksbZ /kkjk ugha ysrk gSA 

 
Example 47. ,d Kkr lsy 0 = 1.11V dks 72 cm dh yEckbZ ij foHkoekih 

esa larqfyr fd;k tkrk gSA mlh foHkoekih dk iz;ksx Kkr 

izfrjks/k R = 120  ds e/; foHkokUrj ekih esa fd;k tkrk gSA 

tc vehVj dk ikB~;kad 7.8 mA gS rc foHkoekih ij 60 cm 

larqyu yEckbZ izkIr gksrh gSA  

   (i) izfrjks/k ls izokfgr /kkjk dk eku Kkr djksA 

   (ii) vehVj ds ikB~;kad esa =kqfV dk vkdyu djksA 
 

Solution :  ;gk¡ 0 = 72 cm ; = 60 cm ; R = 120  vkSj  0 = 1.11 V 

   (i) lehdj.k dk iz;ksx djus ij 0 = x 0    .......(i)  

    V = IR = x      .......(ii)   

    lehdj.k (i) o (ii) ls 

     = 0

0R

 
 
 

   = 
1.11 60

120 72

 
 
 

 = 7.7 mA 

   (ii) pwafd ekik x;k ikB~;kad 7.8 mA ( > 7.7 mA) vr% la;a=k esa /kukRed =kqfV gS 

    I = 7.8 – 7.7 = 0.1 mA,    

    
0.1

7.7





 × 100 = 1.3 % 

——————————————————————————————————— 
  (c) lsy dk vkUrfjd çfrjks/k Kkr djuk % 

  çFke lajpuk      f}rh; lajpuk 

         
  çFke lajpuk ls  = x1     .....(1) 

  f}rh; lajpuk ls R = x2  

   = 2x

R
, rFkk  = 

'

r ' R




 

   
'

r ' R




 = 2x

R
   1x

r ' R
 = 2x

R
   r’ = 1 2

2
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Example 48.  ,d lsy dk vkarfjd izfrjks/k Kkr djus ds fy, foHkoekih dk 

mi;ksx fd;k tkrk gSA ,d iz;ksx esa] ,d 60 dk cká 

izfrjks/k fn, x;s lsy ds lkFk mi;ksx fd;k tkrk gSA tc 

daqth K1 can dh tkrh gS rks larqyu yEckbZ 72 cm o tc 

dqath K1 vkSj K2 nksuksa can dh tkrh gSa rks larqyu yEckbZ 60 

cm gks tkrh gSA lsy ds vkarfjd izfrjks/k dh x.kuk djsA 

 
Solution :  lehdj.k ds vuqlkj  = x0   .....(i) 

    V = IR = x     .....(ii) 

    I = 
R r




    .....(iii) 

   lehdj.k (i), (ii) o (iii) ls 

   r = R 0 –1
 
 
 

  ;gk¡ 0 = 72 cm ;  = 60 cm ; R = 60  

    r = (60)  
72

–1
60

 
 
 

  ;k r = 12 .   

——————————————————————————————————— 

21. ehVj lsrw ¼vKkr izfrjks/k ekiu ds fy;s mi;ksx½  

 ;fn AB =  cm, rc BC = (100 – ) cm 

 A o B ds e/; çfrjks/k R     

 [  fof'k"V çfrjks/k  rFkk vuqçLFk dkV {ks=kQy A lEiw.kZ rkj ds fy, ,d leku gS] 

  ;k R =       .....(1) 

 tgk¡  çfr lseh0 yEckbZ dk çfrjks/k gSA 

     
 blh rjg ls, ;fn B vkSj C ds e/; ds rkj dk çfrjks/k Q gks rks 

  Q  100 –     Q = (100 – )  .....(2) 

 (1) ls (2) dks Hkkx nsus ij, 
P

Q
 = 

100 
 

 larqfyr OghV~LVksu (Wheatstone) lsrq dh 'krZ yxkus ij 

 R  Q = P X      x = R
Q

P
    ;k X =

100 
 R 

 pwafd R o  Kkr gS vr% X ds eku dh x.kuk dh tk ldrh gSA 
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Note : vf/kd 'k)rk ds fy, R dk eku bl izdkj ls pqurs gS fd  dk eku 40 cm ls 60 cm ds chp gksA 

 
Example 49. ehVj lsrq iz;ksx esa vKkr izfrjks/k dk eku 2gSA leku fljs ls larqyu fcUnq 40cm nwjh ij izkIr djus ds 

fy, izfrjks/k ckWDl esa izfrjks/k gksxk &  

   (A) 0.5    (B) 3    (C) 20   (D) 80   

Solution :  OghV LVksu lsrq ds larqyu ds fy, 

   
P

Q
 = 

100 
= 

P

2
= 

100 40

40


 

   Ans. P = 3.   

——————————————————————————————————— 

 22. iksLV&vkWfQl ckWDl 

 izLFkkouk : bldh vkd̀fÙk ckWDl tSlh gksrh gS vkSj bldks VsyhxzkQ ds rkj ,oa fo|qr dscy dk çfrjks/k Kkr djus ds 

fy, cuk;k x;k FkkA bldk ç;ksx iksLV vkWfQl esa lapj.k ykbu dk çfrjks/k Kkr djus ds fy, fd;k tkrk FkkA  

 lajpuk : iksLV vkWfQl ckWDl OghVLVksu lsrq dk y?kq (compact) :i gS] ftldh lgk;rk ls ge vKkr çfrjks/k dk 

eku nks n'keyo vadks dh 'kq)rk ls Kkr dj ldrs gS vFkkZr~ 1/100th vkse dh 'kq)rk ds lkFkA nks çdkj ds iksLV 

vkWfQl ckWDl miyC/k gS] Iyx okys vkSj Mk;y okysA Iyx okyk midj.k fp=k (a) esa fn[kk;k x;k gS] Hkqtkvksa AB 

vkSj BC nksuksa esa rhu çfrjks/k 10, 100 vkSj 1000 ohm gksrs gSA bu Hkqtkvksa dks vuqikr Hkqtk dgrs gSA tc Hkqtk AB 

esa çfrjks/k dk eku P vkSj Hkqtk BC esa çfrjks/k dk eku Q gSA rhljh Hkqtk AD esa çfrjks/k&ckWDl jgrk gS ftlesa 1  

ls ysdj 5,000  rd fofHkUu ekuksa ds çfrjks/k gksrs gSA bl Hkqtk esa dqN dqaft;k fudkyus ij çkIr çfrjks/k dk eku 

R gSA vKkr çfrjks/k X (ftldk eku Kkr djuk gS) dks pkSFkh Hkqtk CD esa yxk;k tkrk gSA bl çdkj ;g Hkqtk,a AB, 

BC, CD o AD okLro esa OghVLVksu lsrq dh pkj Hkqtk,a gh gS] (fp=k b)A blesa nks nkc dqaft;k¡ (taping keys) K1 ,oa 

K2 Hkh gksrh gSA vkUrfjd :i ls dqath K1  A ls vkSj K2 VfeZuy B ds lkFk tqM+h gksrh gSA ;g vkUrfjd la;kstu fp=k 

esa fcUnqfdr js[kkvksa }kjk n'kkZ;s x;s gSA 

 C vkSj dqath K1 (cSVjh dqaath) ds chp ,d cSVjh yxkbZ tkrh gSA D ,oa dqath K2 ds chp xsYosuksehVj yxk;k tkrk gSA 

vr% ;g ifjiFk fp=k (b) esa n'kkZ;s x;s ifjiFk ds rqY; gksrk gSA loZçFke cSVjh dqath dks nckrs gS rFkk ckn esa 

/kkjkekih dqath dksA bldk dkj.k ;g gS fd tc Hkh cSVjh dqath dks nck;k vkSj NksM+k tkrk gS] ifjiFk esa çsj.k /kkjk,a 

mRiUu gksrh gSA ;fn ge igys /kkjkekih dqath dks nck;saxs rks çsj.k /kkjkvksa ds dkj.k larqyu fcUnq çHkkfor gksxkA ;fn 

igys cSVjh dqath dks nck;k tkrk gS ckn esa /kkjkekih dqath dks nck;k tkrk gS rks /kkjkekih dqath dks nckus ds iwoZ gh 

çsj.k /kkjk,a 'kwU; gks tkrh gS vkSj larqyu fcUnq çHkkfor ugha gksrk gSA 

  
 dk;Zç.kkyh %  

 iksLV vkWfQl dh dk;Z ç.kkyh esa eq[;r% pkj pj.k gksrs gS &  

 I.  R dks 'kwU; j[krs gq,] Hkqtkvksa AB vkSj BC çR;sd esa ls mfpr dqaft;k fudky dj P vkSj Q nksuksa dk eku  

10 vkse j[kk tkrk gSA lcls igys cSVjh dqath dks nckdj fQj /kkjkekih dqath dks nck;k tkrk gS vkSj /kkjkekih 
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esa fo{ksi dh fn'kk ns[kh tkrh gSA vc R dks vuUr djds iqu% fo{ksi dh fn'kk ns[kh tkrh gSA ;fn ;g fo{ksi 

foijhr fn'kk esa gS rks fd;s x;s la;kstu lgh gSaA  

 II. P vkSj Q nksuksa dks ,d leku 10, j[krs gq, R ds eku dks 1, ls çkjEHk djrs gq, 1  dh o`f) rc rd dh 

tkrh gS tc rd fd fo{ksi dh fn'kk foijhr ugha gks tkrh gSA Li"V :i ls vKkr çfrjks/k dk eku R ds vfUre 

nks Hkkxksa ds chp esa gh gksxk & 

   
Q 10

X R R R
P 10

 
   

 
 

  mnkgj.k ds fy, ekukfd Hkqtk AD esa 3 çfrjks/k gS fo{ksi cka;h vksj gS vkSj 4 ds lkFk nka;h vksjA vKkr  

çfrjks/k dk eku 3 vkSj 4 ds chp gh gksxkA 

 III. vc P dks 100  djds ,oa Q dks 10 gh j[kdj iqu% R ds og eku Kkr djrs gS ftuds fy, fo{ksi dh fn'kk 

mRØfer gks tkrh gSA Li"V gS fd vc Hkqtk AD esa çfrjks/k dk eku rkj ds çfrjks/k X dk 10 xquk gksxkA 

   
Q 10 R

X R R
P 100 10

 
   

 
 

  f}rh; pj.k esa fy;s x;s mnkgj.k ds fy, vc Hkqtk AD dk çfrjks/k 30 ,oa 40  ds chp gksxkA vr% bl pj.k 

esa ge R dk eku 30  ls lek;ksftr djuk çkjEHk djrs gSA ;fn bl çdkj R ds nks ekuksa 32  vkSj 33  ds 

fy, ijLij foijhr fn'kk esa fo{ksi çkIr gksrs gS rks vKkr çfrjks/k dk eku 3.2  ,oa 3.3  ds chp gSA 

 IV. ;fn P dk eku 1000  djds vkSj Q dk eku 10  j[kk tkrk gS rks vc Hkqtk AD esa çfrjks/k dk eku  

"vKkr çfrjks/k " dk 100 xquk gks tk;sxkA 

   
10 R

X R
1000 100

 
  

 
 

  iwoZ esa fy;s x;s mnkgj.k ds fy, vc AD Hkqtk esa çfrjks/k 320  vkSj 330 ds chp çkIr gksuk pkfg,A ekuk fd 

326 vkse ds fy;s nka;h vksj fo{ksi çkIr gksrk gS rFkk 324 vkse ds fy, cka;h vksj vkSj 325 ds fy, 'kwU; fo{ksi 

çkIr gksrk gS rks vKkr çfrjks/k dk eku 3.25  gSA 

  vKkr çfrjks/k ds ekiu gsrq iksLV vkWfQl ckWDl fof/k ehVj lsrq dh rqyuk esa de lgh gSA bldk dkj.k ;g gS 

fd blesa (post office box) pkjksa Hkqtkvksa esa çfrjks/kksa ds eku leku dksfV ds j[kuk lEHko ugha gSA tc vuqikr 

Hkqtkvksa esa vuqikr vf/kd gksrk gS rks Hkqtk R esa cgqr vf/kd çfrjks/k j[kuk iM+rk gSA  

 

Example 50. iksLV vkWfQl ckWDl fdl fl)kUr ij dk;Z djrk gS &  

   (A) foHko ekih   (B) OghV LVksu lsrq  (C) nzo rjax   (D) ,Eih;j fu;e  

Answer :  (B) 
 

Example 51. iksLV vkWfQl ckWDl dk iz;ksx djrs le; dqaft;ksa dks fuEu fdl Øe esa iz;qDr djuk pkfg, &  

   (A) igys cSVªh dqath vkSj fQj xsYosuksehVj dqath  (B) igys xsYosuksehVj dqath vkSj fQj cSVªh daqth  

   (C) nksuksa daqth;ka ,d lkFk    (D) dksbZ Hkh ,d daqth igys o vU; ckn esa   

Answer :  (A) 
 

Example 52. iksLV vkWfQl ckWDl esa ;fn cSVªh o xsYosuksehVj dh fLFkfr;ka ijLij cny nh tk;sa rks : 

   (A) 'kwU; fcUnq vifjofrZr jgsxk    (B) 'kwU; fcUnq ifjofrZr gksxkA  
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   (C) iksLV vkWfQl ckWDl dk;Z ugha djsxkA   (D) dqN ugha dgk tk ldrk   

Answer :    (A) 

 
Problem 1.  vleku vuqçLFk dkV {ks=kQy okys csyukdkj pkyd ls /kkjk çokfgr gks jgh gS (fp=k) ;fn A1 > A2 gS rks 

fuEu esa lEcU/k Kkr dhft, – 

 
   (a) i1 rFkk i2   (b) j1 rFkk j2   (c) v1 rFkk v2 (drift velocity)  

   tgk¡  i /kkjk] j /kkjk ?kuRo vkSj V viokg osx gSA                     

Answer :  i1 = i2, v1 < v2, J1 < J2 

Solution :  (a)  i = ,dkad le; esa dkV {ks=k ls izokfgr vkos'k  

     i1 = i2   

   (b)   j = 
i

A
 tc pwafd  A1 > A2 rc   j1 < j2       

   (c) j = nevd     ;    vd = 
j

ne
 tc j1 < j2   rc, v1 < v2      

Problem 2.  fp=k esa ,d o`Ùkkdkj dkV {ks=k okys  yEckbZ ds ,d pkyd dks 

n'kkZ;k x;k gSA dkV {ks=k dh f=kT;k a ls b rd jsf[kd :i ls 

cnyrh gSA inkFkZ dh izfrjks/kdrk  gSA b – a <<  ekurs gq,] 

pkyd dk izfrjks/k Kkr dhft,A   

 

Solution :  

    

   ;gk¡ dkV {ks=kQy ifjofrZr gS blfy, R
A

 
 

 
 lh/ks rkSj ij iz;qDr ugha gksxkA  

   blfy, ekSfyd ifêdk ‘PQ’ ftldh eksVkbZ dx o f=kT;k r gS] ds fy,  

   izfrjks/k dR = 
2

dx

r




 gS  

   T;kfefr ls = 
r a

x


 = 

b a
  r =  

b a
 x + a 

   pkyd dk izfrjks/k R = 
2

0

dx

b a
x a



 
  
 

  R =  
ab




 Ans. 

 

 

Problem 3.   yEckbZ dh ,d csyukdkj uyh dh vkUrfjd f=kT;k a tcfd ckº; f=kT;k b gSA uyh dk (a) blds fljksa o 

(b) blds vkUrfjd o ckº; i`"Bksa ds chp çfrjks/k D;k gS ? (inkFkZ dh çfrjks/kdrk gSA)  
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Solution :  (a)  A = (b2 – a2)      

    R = 
2 2(b a )



 
  

   (b)  dR = 
dx

2 x




 dsUnz ls x nwjh ij fy, vo;o ds fy,  

    dR = 
2




.

dx

x
                                 

    R = dR  =
2





b

a

dx

x = n 
b

a
   

 
 

 

  

Problem 4.  A o B ds chp rqY; çfrjks/k Kkr dhft,A   

 
Solution :  

 

   lery esa fcanq A dks lajpuk ls ckgj j[kus ij  

          

   Req = 
2R 2R

2R 2R




 = R    Ans. Req = R   

 

Problem 5.  1.0 mA, 20 ds /kkjkekih dks 0 ls 50mA ijkl okys vehVj esa cnyus ds fy, fdruk 'kaV çfrjks/k 

vko';d gS ?  

Answer :  S = 
20

49
 = 0.408     

Solution :  igRg = (i – ig)S   

   ig = 1.0 × 10–3 A,  G = 20     
   i = 50 × 10–3 A    

   S =
g g

g

i R

i – v
 = 

3

3

1 10 20

49 10





 


 = 0.408        

 

Problem 6.  Rg = 20  rFkk ig = 1.0 mA ds ,d /kkjkekih dks 10 V dh vf/kdre ijkl okys oksYVehVj esa dSls cnyk 

tk ldrk gS  ? 

Answer :   9980  ds ,d çfrjks/k dks /kkjkekih ds lkFk Js.khØe esa tksM+uk iM+sxkA  

Solution :  v = ig RS + ig.Rg   
   10 = 1 × 10–3 × Rs + 1 × 10–3 × 20   

   RS = 
3

10 – 0.02

1 10
 = 

3

9.98

10
 = 9980      
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Problem 7.  ,d foHkoekih rkj ftldh yEckbZ 10 m o izfrjks/k 10 vkse gS] 2 oksYV fo|qr okgd cy dh cSVªh o /kkjk 

fu;a=kd ls tqM+k gSA ;fn foHko izo.krk 1 ekbØks oksYV@eh-eh- gS] rks /kkjk fu;a=kd esa izfrjks/k dk eku gksxk  

   (A) 1.99    (B) 19.9   (C) 199   (D) 1990 
Answer :  (D) 

Solution :  d = 10 m, R = 10,  

   E = 2volts, 
dv

d
= 1µ v/mm                  

   
dv

d
 = 

6

3

1 10

1 10








 v/m = 1 × 10–3 v/m   

   rkj ij foHkoikr, 
dv

d
×  = 1 × 10–3 × 10  =  0.01 volts   

   i =  
0.01

10
= 0.001 = 

E

R R
 (R = /kkjk fu;a=kd dk izfrjks/k)  

   R’ = 
E

R
0.001

  =
2

10
0.001

  = 2000 – 10 = 1990    

Problem 8.  ,d r izfrjks/k dh dq.Myh cká cSVªh ls laifdZr dj :nks"e csyu esa j[kh xbZ gSA csyu esa ?k"kZ.kjfgr fiLVu 

yxk gS] ftldk nzO;eku m o dkV {ks=k A gSA izkjEHk esa csyu ds vUnj ,d eksy vkn'kZ xSl He Hkjh gSA 

dq.Myh ls /kkjk  izokfgr gksrh gS ftlls xSl dk rki T = T0 + at + bt2 ds vuqlkj ifjofrZr gksrk gSA le; 

t ds lkFk xSl dk nkc fu;r j[kk tkrk gSA fiLVu ds Åij ok;qe.Myh; nkc P0 gS] rks Kkr dfj;s - 

 
   (a) le; (t) ds Qyu :i esa dq.Myh ls izokfgr /kkjk  vkSj  

   (b) le; (t) ds Qyu :i esa fiLVu dh pky (v)   

 

Solution :  csyu esa fLFkr dqaMyh esa dt le; esa mRiUu m"ek  

    dQ = 2 r dt    ......(i) 

   (a) tSlk ge tkurs gS  

     dQ = nCpdT   ......(ii)

    r dt = 
5R

2
 dT p

5R
C

2

 
 

 
   

    ;gk¡ T = T0 + at + bt2  

    
dT

dt
 = (a + 2bt) 

     = 
5R

(2bt a)
2r

 
 

 
   ......(iii)  

    p

5R
C

2

 
 

 
  

    nkc fu;r gS  

    PV = RT   PdV = RdT   
    PA dx = RdT 

    osx v = 
dx

dt
=

R

PA
.

dT

dt
=

R

PA
 (2bt + a) (P0A + mg = PA) = 

0

R

P A mg
 (2bt + a) Ans. 
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