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Electric Circuit 
 

 Atomic number:- fdlh element esa 
mifLFkr ;k Proton dh la[;k mldh 

atomic number dgykrk gSA  
   Z= E=P  

 Atomic weight:- fdlh rRo ds ,d 

ijek.kq ukfHkd esa mifLFkr Proton vkSj 

Neutron dk ;ksx mldk atomic weight 
or mass number dgykrk gSA  

 A = P + N 
 la;ksth bysDVªkWu (Valiancy electron) :-  
  fdlh atom dh last shelf esa ftrus 

electron gksrs gSA mUgsa valiancy 
electron dgrs gSA rFkk ml  shell dks 

valiancy shell dgrs gSA  
 Free Election:- Valiancy electron 

esa dqN electron detksj ca/k ls tqMsa gksrs gS 
tks gYdh lh cká ÅtkZ feyus ij viuh Shell 
NksM nsrs bUgs free electron dgrs gSA  

 All free electron balance electron 
gksrs gS ysfdu all balance electron 
free electron ugha gksrs gSA  

 1 lseh
3
 dkWij esa 8-5 X 10+

22
 free 

electron gksrs gSA 
 Current :- fdlh pkyd esa vkos’k izokg dh 

nj fo|qr /kkjk dgykrh gSA  

I = 
𝑞

𝑡
 𝐴𝑚𝑝 

 fdlh pkyd esa mifLFkr free electron dh 
ek=k] izokfgr gksus okys current vkSj time 
ds xq.kuQy ds cjkcj gksrk gSA  

[ D.C. dh frequency = 0] 
ne = it 

 /kkjk dh O;ogkfjd bdkbZ ,fEi;j gksrh gSA  

 Current dk og fLFkj ijek.kq tks AgNO3 
ds ?kksy esa izokfgr djkus ij@lSfd.M 0-001118 

g pk¡nh ,df=r djs ,d ,sfEi;j dgykrk gSA 
/kkjk dk slandered eku AgNO3 ds 

foy;u ls fy;k tkrk gSA  

AC Current = alternating Current 
 Og Current ftldh direction vkSj m 

ifjek.k le; ds lkFk change gksrk jgrk gS 

AC dgykrk gSA bldh Frequency = 
50Hz gksrh gSA  

 D.C. Current:- og /kkjk ftldh fn’kk vkSj 
ifjek.k le; ds lkFk fLFkj jgrk gS bldh 

vko`fÙk (f) (0) gksrh gSA  
 Resistance:- fdlh pkyd inkFkZ dh og 

physically properties tks current ds 
izokg es vojks/k mRiUu djrk gSA bldk ek=d 

 gksrk gSA  

R = 𝑠 
𝑙

𝐴
    R∝ 𝑙 →1 

        R∝ 1/𝐴 →1 

S = specific resistance ( - mt) 
l = length of conductor (mt) 
A = Pross – sectional area (mt2) 

 pkyd inkFkZ dk R = 20  vkSj length =4 
mt vc ;fn pkyd rkj dh yEckbZ dks nksxquk 

dj fn;k tk;s rks R = \  

R1∝ 𝑙1  = 
20

𝑥
=  

4

8
= 𝑥 = 40 

R2∝ 𝑙2  
 rkj dh yEckbZ = 10 eh, resistance = 

60  vc rkj dh yEckbZ = 5 eh, 
Resistance = \ 
60

𝑅
=  

10

5
= 𝑅 = 30 

 rkj dh R = 50 vkSj A = 2Mt2 
rFkk l= 

10mt rkj dh length= 8 mt rks A= \ 

R = 𝑠 
𝑙

𝐴
  = 50 = 𝑠 

10

2
 

S = 10 

R = 𝑠 
𝑙

𝐴
  = 10 

8

2
 

R = 40 
 lows of Resistance (vkse dk fu;e):- 

fdlh Conductor dk resistance fuEu 

dkjdksa ij fuHkZj djrk gSA  

1- fdlh Conductor dk resistance 
mldh length ds proportional 
¼vuqØekuqikrh½ gksrk gSA  

R∝ 𝑙 

 fdlh Conductor dk resistance mlds 
cross-sectional area ds O;qRdzekuqikrh 

gksrk gSA  
R∝

1

𝐴
 

1



 

 

2- fdlh conductor dk resistance mlds 

resistivity ij fuHkZj djrk gS] bl izdkj  
  R∝

𝑙

𝐴
 

R= 𝑠
𝑙

𝐴
 

 

Conductor dk vk;ru fLFkj j[krs gq, mldh 
length esa ifjorZu fd;k tk;s rks izfrjks/k esa 

ifjorZu fuEu izdkj gksxk& 

¼1½   R= 𝑠
𝑙

𝐴
𝑥 

𝑙

𝑙
 

𝑅 =  
𝑠𝑙2

𝐴 × 𝑣
   ∴ 𝐴 × 𝑙 = 𝑣 

𝑅 = 𝑠
𝑙2

𝑣2
= 𝑅 ∝  𝑙2 

¼2½,d conductor dk volumes fLFkj j[krs 
gq, mlds cross-sectional area esa 

ifjorZu fd;k tk, rks resistance esa ifjorZu 
fuEu izdkj gksxk& 

 

R= 𝑠
𝑙

𝐴
𝑥 

𝐴

𝐴
 

𝑅 = 𝑠
𝑉

𝐴2 𝑅 ∝
1

𝐴2 

 fdlh pkyd rkj dks [khap dj mldh yEckbZ 

c<kus ij mldk resistance 𝑅 ∝  𝑙2
 ds :Ik 

esa change gksxkA  
 ;fn fdlh pkyd rkj dks nckdj mldh yEckbZ 

dks NksVk fd;k tk, rks pkyd rkj dk vuqizLFk 

dkV {ks=Qy c< tk;sxk rFkk pkyd rkj dk 

resistance 𝑅 ∝
1

𝐴2  ds :Ik esa change 
gksxkA  

 Conductor wire dk R = 10, l = 2mt, 
pkyd rkj dks [khapdj ; dks= 4mt rks u;k R=? 

R∝ 𝑙 
𝑅 ∝  𝑙2

 

10

𝑥
=  

2

16
= 𝑥 = 80 

𝑅1

𝑅2

= (
𝑙1

𝑙2

)

𝟐

× (
𝐴1

𝐴2

)
𝟐

 

10

𝑅2

= (
2

4
)

2

× (
𝐴1

2
𝐴

)

2

 

10

𝑅2

= (
4

16
) ×

1

4
 

10

𝑅2

=
1

16
 

 

𝑅2 = 16 

 pkyd rkj dk R= 20 vkSj l = 5 mt esa 
vc ;fn bl pkyd rkj dh length dks rhu 
xquk dj fn;k tk, rks D;k R= \ 
𝑅1 = 20, l1 = 5, l2 = 15, 
 A1 = A, A2 = A/3 

 

  R1= (
𝑙1

𝐴1
)

𝟐

→1 

  R2= (
𝑙2

𝐴2
)

𝟐

→ 2 

     
𝑅1

𝑅2

= (
𝑙1

𝑙2

)

𝟐

× (
𝐴1

𝐴2

)
𝟐

 

20

𝑅2

= (
5

15
)

2

× (
𝐴

3
×

1

𝐴
)

2

 

            
20

𝑅2
=

1

9
×

1

9
=  𝑅2 = 1620 

 vkse dk fu;e%& oSKkfudd tktZ lkbeu vkse 
1897 esa Ohm ds fu;e dk izfriknu fd;kA 
 bl fu;e ds vuqlkj fdlh pkyd dh 

HkkSfrd voLFkkvksa dks viofrZr j[kk tk;s tks 

pkyd ds fljksa ij yxs foHkokUrj rFkk mlds 

izokfgr /kkjk dk vuqikr fu;r jgrk gS vr%  

𝑉

𝐼
= 𝐶𝑜𝑛𝑠𝑜𝑛𝑎𝑛𝑡  

 

𝑉

𝐼
= 𝑅  

𝑉 = 𝑖𝑅 
tgk¡ 

V = pkyd ds fljksa ij Voltage  
I = Current 
R = Resistance  

 vkse ds fu;e ds vuqlkj tks pkyd vkse ds 

fu;e dk ikyu djrs gS mu pkydks ds voltage 
or current ds chp xzkQ [khapus ij ,d lh/kh 
js[kk izkIr gksrh gSA 

 

 

I 
     Consonant  

 

              V 
 
 

 tks pkyd vkse ds fu;e dk ikyu djrs gS os 

js[kh; pkyd (linear Conductor) dgykrs gS 
rFkk tks pkyd vkse ds fu;e dk ikyu ugha 

djrs gS mUgs vjs[kh; pkyd Non-linear 
Conductor dgrs gSA  

2



 

 

 Ohm’s low DC rFkk AC nksuksa ij cjkcj dk;Z 
djrk gSA  

 vkse ds fu;e dh lhek,¡%& vkse dk fu;e fuEu 

ij ykxw ugha gksrk gS%& Vacuum  tube, 
semi-conductor, dayod, triode, 
transistors rFkk mu Conductor ij ykxw 

ugha gksrk gS ftuesa current izokfgr djus ij 
budh HkkSfrd voLFkk,W change gks tkrh gSA  

 Resistance ds Connection :-  

(i) Series Connection 

(ii) Parallel Connection  
 Series Connection:-  

V = V1 + V2 + V3 

V= IR1 + IR2 + IR3 
V= I(R1+R2+R3) 

𝑉

𝐼
= 𝑅 𝑂ℎ𝑚′𝑠 𝑙𝑜𝑤 

R = R1+R2+R3 
 Series esa tqMs izR;sd Resistance esa 

Current dh value leku jgrh gSA tcfd 

izR;sd Resistance ds across voltage dk 
eku vyXk&vyx jgrk gSA   

 Series esa tqMs Resistance dk dqy 

resistance lcls cMs eku ds resistance ls 
Hkh vf/kd vkrk gSA  

 ;fn series esa leku eku ds R ds  

resistance tksMs tk;s rc Series 
Connection dk Total Resistance = Total 
resistance = ,d resistance dk eku X 
resistance dh la[;k  

   Rtotal = R x  
 Parallel Connection:-  

I = I1 + I2 + I3 

= 
𝑉

𝑅1
+

𝑉

𝑅2
+

𝑉

𝑅3
 

I = V (
1

𝑅1
+

1

𝑅2
+

1

𝑅3
) 

𝐼

𝑉
=

1

𝑅1

+
1

𝑅2

+
1

𝑅3

 

𝐼

𝑅
=

1

𝑅1

+
1

𝑅2

+
1

𝑅3

 

R1= 1, R2 = 2, R3 = 3 
𝐼

𝑅
=

1

1
+

1

2
+

1

3
 

𝐼

𝑅
=

2+1

1
+

1

3
 = 

3

2
+

1

3
=

9+2

6
=

11

6
 

R = 
6

11
= .5 

 lekUrj esa tqMs izR;sd resistance esa /kkjk 
dk eku vyXk&vyx gksrk gSA ysfdu izR;sd 
Resistance ds across voltage dk eku 
leku jgrk gSA  

 lekUrj es tqMs lHkh Resistance dk dqy 
izfrjks/k (Total Reisitance) dk eku lfdZV 
es yxs lcls de resistance ds eku ls Hkh 
de vkrk gSA  

 tc lekUrj esa leku ekuds n Resistance 
tqMs gks rc lfdZV dk dqy resistance 
Toal resistance =  ,d resistance dk eku
                         Resistance dh 

la[;k  

1.     R = 
𝑅1×𝑅2

𝑅1𝑅2
 

 
𝐼

𝑅
=

1

4
+

1

4
=  

2

4
+

1

2
=  R = 2 

   RAB = 1 +2+ 2 = 4  

2.  
𝐼

𝑅
=

1

8
+

1

8
=  

2

8
=

1

4
=  R = 4 

     RAB = 1 +2+4+ 2 = 9  
 Conductor ¼pkydrk½:- fdlh pkyd inkFkZ 

dk og xq.k tks mlesa /kkjk izokfgr esa lgk;rk 

iznku djs Conductor ¼pkydrk½ dgykrk gSA 
bldk ek=d Egk ¼ ½ vFkok lhesu gksrk gSA bls 

‘G’ ls iznf’kZr djrs gSA ;g izfrjks/k dk O;qRØe 
gksrk gSA vr%  

𝐺 =
1

𝑅
 

 foHko%& bdkbZ vkos’k dks vuUr ls fo|qr {ks= esa 
fdlh fcUnq rd ykus esa fd;k x;k dk;Z rFkk ml 

vkos’k dk vuqikr foHko dgykrk gSA bldk ek=d 

oksYV gksrk gSA bldk ,d vU; ek=d twy@dwykWe 

gksrk gSA bls ‘V’ ls iznf’kZr djrs gSA vr%  

𝑉 =
𝑊

2
 

 ;g foHko Positive vFkok Negative gks 

ldrk gSA  

 Positive (+ve) foHko%& tc fo|qr /kkjk i`Foh 
dh vksj izokfgr gksrh gS rks oLrq dk foHko 

(+Ve) fy;k tkrk gSA  

3



 

 

 Negative (-ve) foHko%& tc fo|qr /kkjk dk 
izokg i`Foh ls fdlh oLrq dh vksj gksrk gS rks 

foHko dk eku (-ve) fy;k tkrk gSA  
 foHkokUrj%& tc fdlh pkyd inkFkZ ;k izfrjks/k 

ls fo|qr /kkjk izokfgr gksrh gSA rks mlds fljksa ij 

oksYVstksa esa tks vUrj gksrk gSA mls foHkokUrj 

dgrs gS vkSj bls ‘V’ ls iznf’kZr djrs gSa bldk 
ek=d oksYV gksrk gSA  

pkyd AB ds fljksa ij mRiUUk foHkokUrj = VA-

VB 

 Note:- fdlh ifjiFk esa nks fcUnqvksa ds chp /kkjk 

izokfgr djus esa vUrj gksuk vko’;d gSA  

 fo|qr okgd cy (E.M.F.):-  

fo|qr okgd cy E = IR+V 
fo|qr okgd cy dk eku lnSo VfeZuy oksYVst V 
ls vf/kd gksrk gSA  

 fo|qr okgd cy og cy gS tks fdlh ifjiFk 

¼lfdZV½ esa bysDVªkWuksa dks xfr iznku djrk gSA 

bldk ek=d oksYV gksrk gSA  

 oksYV%& oksYV] oksYVst ;k fo|qr nkc dh og 

bdkbZ gS tks fd ,d vkse ds izfrjks/k ds nksuksa 

fljksa ij yxus ij ,d ,sfEi;j dh /kkjk izokfgr 

djs ,d oksYV dgykrk gSA  

 dwykWe%& ,d ,sfEi;j dh /kkjk dks ,d lsds.M 

rd izokg djus ds fy, vko’;d vkos’k dh ek=k 

,d dwykWd dgykrh gSA  

 fof’k”V izfrjks/k%& fof’k”V izfrjks/k dks izfrjks/kdrk 

Hkh dgrs gSA  

 fdlh inkFkZ dh izfrjks/kdrk ml izfrjks/k ds 

cjkcj gksrh gSA ftldh yEckbZ ,d ehVj rFkk 

ftldk vuqIkzLFk dkV dk {ks=Qy 1 gksA  

 Note:- fdlh pkyd inkFkZ dk fof’k”V izfrjks/k 
pkyd dh HkkSfrd voLFkkvksa ij fuHkZj djrk gS u 

fd pkyd inkFkZ dh yECkkbZ ;k vuqIkzLFk dkV 

{ks=QyA  

fof'k”V izfrjks/k fdlh ?ku ds foijhr Qydksa ds 

chp dk Resistance gksrk gSA  
 AC-lfdZV ¼izR;korhZ /kkjk dk lkekU; {ks=½%& 

fo’ko esa vkS|ksfxd dk;kZs ds fy, fo|qr ÅtkZ  dk 

vf/kdka’k Hkkx AC ds :Ik esa mi;ksx rFkk mRiUUk 
fd;k tkrk gSA rFkk dqN dk;kZs tSls bysDVªks 

IysfVax rFkk fo|qr vi?kVu vkfn ds fy, vko’;d 

gSA  

 DC dks lh/kk mRiknu djus ds vis{kk bls 

AC dk jsfDVfQds’ku djds izkIr fd;k tkrk gSA 
dqN dk;ksZ tSls Variable speed okyh 

e’khuksa esa DC eksVj vf/kd mi;ksx gksrh gSA 

blfy, DC Hkh vko’;d gksrh gSA Ac dk 

mRiknu fuEu dkj.kksa ls fd;k tkrk gSA  

1- IkzR;korhZ /kkjk DC dh vis{kk AC ij high 

voltage ds :Ik esa mRikfnr dh tk ldrh gSA  
2- Ac dks VªkUlQkeZj dh lgk;rk ls ?kVk;k RkFkk 

c<k;k tk ldrk gSA  

3- AC ds eksVj rFkk tujsVj DC dh vis{kk ljy 
gksrs gSA  

4- AC dk high voltage gksus ds dkj.k blds 
Vªkalfe’ku RkFkk distribution dh ykxr DC 
dh vIks{kk de gksrh gSA  

 AC ls gkfu;k¡%& 1- AC dk mPpre 

Voltage ij mRiknu] Transmission 
[krjukd gksrk gSA D;ksafd high voltage ds 
fy, vf/kd bUlqys’ku dh vko’;drk gksrh gSA 2- 

AC dks bysDVªksIysfVax rFkk cSVjh pkftZx esa lh/kk 
mi;ksx ugha fd;k tk ldrk gSA  

 AC rFkk DC esa vUrj%& 
1- Ac ds xq.k DC dh vis{kk cgqr tfVy gksrs gSA 
2- AC Current ds eSXusfVd bQsDV DC 

Current ds eSXusfVd bQsDV ls vf/kd vPNs 
gksrs gSA 

3- DC ds pqECkdh; izHkko fLFkj gksrs gSA rFkk mudh 
/kkjk ij budh dksbZ izfrfØ;k ugha gksrh gS tcfd 

AC }kjk mRiUu cy js[kk,¡ /kkjk ds lkFk rsth 
ifjofrZr gksrh jgrh gSA bl izdkj og fudVorhZ 

lfdZV ;k mlh lfdZV esa E.M.F. mRiUu dj 
nsrh gSA 

 izR;korhZ jkf’k;k¡%& og jkf’k;k¡ tks viuh fn’kk 

rFkk ifjek.k ,d fuf’pr le; de esa cnyrh 

gqbZ izokfgr gksrh gSA izR;korhZ jkf’k;k¡ dgykrh gSA 

 uksV%& izR;korhZ jkf’k;k¡ /kkjk rFkk oksYVst gksrh gSA  

 Time Period ¼vkoZrdky½%& izR;korhZ /kkjk 
}kjk ;k AC }kjk ,d pDdj iwjk djus es yxk 
le; vkoZrdky dgykrk gSA bldk ek=d lsds.M 

gksrk gSA bls ‘T’ ls iznf’kZr djrs gSA  
 Frequency ¼vko`fr½%& izR;korhZ /kkjk }kjk 

,d lsds.M esa yxk, x, pDdjksa dh la[;k 

vko`fr dgykrh gSA bldk ek=d gV~ZTk (Hz) 
gksrk gSaA bldk ,d vU; ek=d pDdj@lsds.M 

Hkh gksrk gSA  

𝐹 =
1

𝑇
 

pw¡fd]           𝑇 =
2𝜋

𝜔
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𝐹 =  
1

2𝜋
𝜔

 

𝐹 =
𝜔

2𝜋
 

𝜔 = 2𝜋𝐹 
tgk¡ 𝜔 = dks.kh; osx 

𝐹 = 𝑠𝑢𝑝𝑝𝑙𝑦 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 
 IkzR;korhZ jkf’k;ksa ds rk{kf.kd eku%& fdlh 

izR;korhZ jkf’k ¼Current o voltage½ dh 
fn’kk ifjek.k ,d fuf’pr le; Øe ifjofrZr 

gksrs gSA vRk% izR;korhZ jkf’k;ksa dk fdlh {k.k ij 

fo’ks”k eku rk{kf.kd eku dgykrk gSA  

 izR;korhZ fo|qr okgd cy dk mRiUu 

(E.M.F)%& tc fdlh vk;rkdkj Coil dks 

pqEcdh; {ks= esa ?kqek;k tkrk gSa rks mlesa ,d 

izR;korhZ fo|qr okgd cy mRiUu gks tkrk gSA ;g 

mRiUu fo|qr okgd cy izR;sd voLFkk eas Coil 
ds Turns dh la[;k rFkk pqEcdh; {ks= dh 
lkeF;Z ij fuHkZj djrk gSA  

 QSjkMs dk fo|qr pqEcdh; izsj.k dk fu;e%& bl 

fu;e esa vuqlkj fdlh Coil esa mRiUu fo|qr 
okgd cy ml Coil ls link ¶yDl ds 

ifjorZu dh nj ds lekuqikrh gksrk gSA vRk% fdlh 

{k.k ij fdlh Coil esa mRiUu fo|qr okgd cy 

𝐸. 𝑀. 𝐹. =  
−𝑑∅

𝑑𝑡
 

 ;fn Coil esa Turns dh la[;k N gks rc 

Coil esa mRiUu fo|qr okgd cy]  

𝐸 =  
−𝑁 𝑑∅

𝑑𝑡
 

;fn Coil esa Turns dh la[;k N gks rFkk 

pqEcdh; {ks= esa 𝜔 dks.kh; osx ls xfr dj jgh 

gks rFkk Coil pqEcdh; v{k ds lkFk 𝜃 dk dks.k 

cukrh gks rc ml Coil esa mRiUu fo|qr okgd 
cy 

E.M.F. = 
−𝑑∅

𝑑𝑡
 

E= 
−𝑁 𝑑∅

𝑑𝑡
 

E = 𝑁∅𝑀𝑎𝑥𝜔𝑠𝑖𝑛𝜃 
;fn 𝜃 = 90° 
 
E = 𝑁∅𝑀𝑎𝑥𝜔𝑠𝑖𝑛90° 
 
E = 𝑁∅𝑀𝑎𝑥𝜔 

E = 𝐸𝑀𝑎𝑥𝑠𝑖𝑛𝜃 
;fn 𝜃 = 𝑤𝑡 
E = 𝐸𝑀𝑎𝑥𝑠𝑖𝑛𝜔𝑡 
E = 𝐸𝑀𝑎𝑥𝑠𝑖𝑛2𝜋𝐹𝑡 

E = 𝐸𝑀𝑎𝑥𝑠𝑖𝑛
2𝜋

𝑇
𝑡  

 Current ds :Ik esa  ;g lehdj.k%& 

I = 𝐼𝑀𝑎𝑥𝑠𝑖𝑛𝜔𝑡         𝐼𝑀𝑎𝑥𝑠𝑖𝑛𝜃 
I = 𝐼𝑀𝑎𝑥𝑠𝑖𝑛2𝜋𝐹𝑡 

F = 
1

𝑇
 

I = 𝐼𝑀𝑎𝑥𝑠𝑖𝑛2𝜋
1

𝑇
𝑡  

 izR;korhZ jkf’k;ksa oxZ ek/; ewyeku (R.M.S):-  
izR;korhZ jkf’k;ksa dh fn’kk rFkk ifjek.k ,d 

fuf’pr le; Øe esa ifjofrZr gkssrs jgrsa gSA 

izR;sd pØ esa /kkjk igys vk/ks pØ ds fy, 

foijhr fn’kk eas i zokfgr gksrh gSA bl izdkj ,d 

iw.kZ pØ esa izR;korhZ /kkjk dk vkSlr eku ‘kwU; 

gksrk gSA izR;korhZ /kkjk dk vkSlr eku ‘kwU; gksrk 

gSA  

 ijUrq A.C. /kkjk ds ,d iw.kZ pØ ds fy, 
rk{kf.kd ekuksa ds oxksZ dk ;ksx ‘kwU; ugha gksrk 

gSA  

 vRk% /kkjk ds rk{kf.kd ekuksa ds oxkZs ds vkSlr 

eku ds oxZ ewy dks /kkjk dk oxZ ek/; ewy eku 

dgrs gSA bls ‘Irms” ls iznf’kZr djrs gSA  
    vFkok 

 izR;korhZ /kkjk dk oxZ ek/; ewy eku AC 
/kkjk ds ml eku ds cjkcj gksrk gSA ftlls fdlh 

fn, gq, izfrjks/k rkj esa mruh gh Å”ek mRiUu gks 

ftruh dh mlesa mruh gh le; ds fy, DC 
/kkjk izokfgr djus ij mRiUu gksA  

 RMs eku dks izHkkoh eku ;k vkHkklh eku 
Hkh dgrs gSA  

izR;korhZ /kkjk ;k Voltage dk R.M.S eku 
fuEu fof/k;ksa ls izkIr fd;k tk ldrk gSA  

1- e/; dksfV fof/k 
2- lekdyu fof/k 

 Note:- RMS Value ds eku dk mi;ksx 

power lighting rFkk Heating esa gksrk 
gSA  

 Average eku%& AC /kkjk dk Average 
eku ml DC /kkjk ds leku gksrk gSA tks fdlh 
izR;korhZ lfdZV eas fn, tkus ij mrus gh vkos’k 

dk Transfer djs ftruk dh ml lfdZV esa 
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mrus gh le; ds fy, AC nsus ij vkos’k dk 
Transformation gksA  

 uksV%& Sine wave essa AC /kkjk ds ,d iw.kZ 
pØ esa /kukRed rFkk _.kkRed pØ ,d leku 

gkssus ds dkj.k AC dk ,d iw.kZ pØ ds fy, 
vkSlr eku ‘kwU; gksrk gSA  

 Wave:-  
 Sine wave:-  

      Irms = 
𝐼𝑚𝑎𝑥

√2
  vkSlr eku  Iav = 

2𝐼𝑚𝑎𝑥

𝜋
 

  Irms = 707 Imax  
    Iav = .636 Imax  

From factor= 
𝑅.𝑀.𝑆.𝑣𝑎𝑙𝑢𝑒

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑣𝑎𝑙𝑢𝑒
 

  Kf = 
𝐼𝑚𝑎𝑥

√2
2𝐼𝑚𝑎𝑥

𝜋

 =  
 = Kf = 

𝜋

√2
2  =  

  Kf = 
3.14

2×1.414
 

  Kf = 1.11 

Peak factor= 
𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑣𝑎𝑙𝑢𝑒

𝑅.𝑀.𝑆 𝑣𝑎𝑙𝑢𝑒
 

  Kp = 
𝐼𝑚𝑎𝑥
𝐼𝑚𝑎𝑥

2

 

  Kp = 
√2 𝐼𝑚𝑎𝑥

𝐼𝑚𝑎𝑥
 

  Kp = √2 
  Kp = 1.414 
 

 Half wave = Rectified Sine Wave :- 

R.M.S value = 
𝐼𝑚𝑎𝑥

2
 

  Irms = 
1×𝐼𝑚𝑎𝑥

2
 

  Irms = .5 Imax 

Average Value (Iav) = 
𝐼𝑚𝑎𝑥

𝜋
 

𝐼𝑚𝑎𝑥

3.14
 

  Iav = .318 𝐼𝑚𝑎𝑥 
From factor 

   Kp =
𝑃𝑒𝑎𝑘 𝑣𝑎𝑙𝑢𝑒

𝑅.𝑀.𝑆 𝑣𝑎𝑙𝑢𝑒
 

     = 
𝐼𝑚𝑎𝑥

.5 𝑖𝑚𝑎𝑥
 

Kp = 
10

5
 = Kp = 2 

 

 Square Wave:-  
 R.M.S. Value = Imax 

  Average Value = Imax 

  From factor= 
𝑅.𝑀.𝑆.𝑣𝑎𝑙𝑢𝑒

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑣𝑎𝑙𝑢𝑒
 

    =
𝐼𝑚𝑎𝑥

𝐼𝑚𝑎𝑥
 

Kf = 1 

Peak factor (Kp) = 
𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑣𝑎𝑙𝑢𝑒

𝑅.𝑀.𝑆 𝑣𝑎𝑙𝑢𝑒
 

   (Kp) =
𝐼𝑚𝑎𝑥

𝐼𝑚𝑎𝑥
 

KP = 1 
 

 Triangular Wave:-  

Irms  R.M.S. value (Irms) = 
𝐼𝑚𝑎𝑥

√3
= .578 

Irms 

Average Value (Iav) = 
𝐼𝑚𝑎𝑥

2
 = .5 Imax  

From factor Kf = 
𝑅.𝑀.𝑆.𝑣𝑎𝑙𝑢𝑒

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑣𝑎𝑙𝑢𝑒
 

  Kf =  

  
𝐼𝑚𝑎𝑥

√3
𝐼𝑚𝑎𝑥

2

 =  
  

2 𝐼𝑚𝑎𝑥

√3 𝐼𝑚𝑎𝑥
  

 Kf = 
2

1.732
= Kf = 1.16 

 

Peak factor (Kp) = 
𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑣𝑎𝑙𝑢𝑒

𝑅.𝑀.𝑆 𝑣𝑎𝑙𝑢𝑒
 

  Kp) =
𝐼𝑚𝑎𝑥
𝐼𝑚𝑎𝑥

√3

 = 
√3𝐼𝑚𝑎𝑥

𝐼𝑚𝑎𝑥
 

  KP = √3 
  Kp = 1.7321 
 

 Full Wave :- 

Rectified wave:-  
                 T 
 
 
               O 
 

R.M.S. value (Irms) = 
𝐼𝑚𝑎𝑥

√2
= Irms=.707 

Irms 

Average Value (Iav) = 
2 𝐼𝑚𝑎𝑥

𝜋
  

6



 

 

Iav = .636 Imax 

From factor Kf = 
𝑅.𝑀.𝑆.𝑣𝑎𝑙𝑢𝑒

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑣𝑎𝑙𝑢𝑒
 

Kf =  

  
𝐼𝑚𝑎𝑥

√2
2𝐼𝑚𝑎𝑥

𝜋

 =  
  

 𝐼𝑚𝑎𝑥𝜋

√22 𝐼𝑚𝑎𝑥
 =

𝜋

√22   

  Kf = 
3.14

2×1.414
= Kf = 1.11 

 

Peak factor (Kp) = 
𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑣𝑎𝑙𝑢𝑒

𝑅.𝑀.𝑆 𝑣𝑎𝑙𝑢𝑒
 

  (Kp) =
𝐼𝑚𝑎𝑥
𝐼𝑚𝑎𝑥

√2

 = 
√2𝐼𝑚𝑎𝑥

𝐼𝑚𝑎𝑥
 

  KP = √2 
  Kp = 1.414 

 Note:-  
1. Half wave rectified wave dk R.M.S. 

eku rFkk average eku lHkh wave ls de 
gksrk gSA 

2. Half wave rectified wave dk from 

actor rFkk peak factor lHkh waves ls 
vf/kd gksrk gSA  

3. Square wave ;k rectangular wave 
dk form factor rFkk peak factor lHkh 
waves ls de gksrk gSA  

4. Square wave ;k rectangular dk form 

factor rFkk peak factor lHkh waves 
ls de gksrk gSA 

5. Square waves dk R.M.S. eku rFkk 

Average eku vkil esa cjkcj gksrk gSA  
6. Square wave dk form factor rFkk 

peak actor vkil esa cjkcj gksrk gSA  
 Square wave dh heat lcls T;knk gksrh gSA  
Ø-

la- 

Wave RMS 
Value 

Average 
Value 

Kf Kp 

1 Sine 
wave 

.707 
Imax 

.636 Imax 1.11 1.414 

2 Half 
wave 
Rectified 
sine 
wave 

.5 Imax .318 Imax 1.57 2 

3 Square 
wave 

Imax Imax 1 1 

4 Trangular 
wave 

.578 
Imax 

.5  Imax 1.16 1.7321 

5 Full wave 
rectified 
wave 

.707 
Imax 

.636 Imax 1.11 1.414 

 

 AC Circuit  
 Pure Resistance Circuit:- tc fdlh 

fo|qr ifjiFk esa dsoy ,d resistance 
connect gks inductor rFkk capacitor 
u gks rc ,slk lfdZV pure resistance 
circuit dgykrk gSA  

 Pure resistance circuit esa Current 
rFkk Voltage ds chp angle 0°  gksrk gSA 

vr% Current rFkk Voltage ,d gh face esa 
gksrs gSA  

 uksV%& 1- pure resistance circuit esa 
apparent power rFkk True power 
vkil esa cjkcj gksrk gSA  

3- P.R. circuit esa reactive power dk 
eku ‘kwU; gksrk gSA  

 

 Pure inductive Circuit:-  
 Pure inductive circuit og circuit gksrk 
gSA ftlesa dsoy inductor connect gksrk 
gSA capacitor rFkk resister ugha gksrs gSA  
 Pure inductive circuit eas current 
voltage ls 90° legging gksrh gSA  

 Impudence (Z) :- Xi 
 P.F. = 𝐶𝑜𝑠∅ 
  ∅ = 90° 
 P.F. = 𝐶𝑜𝑠90° 
  P.F. = 0 

1.  Apprant power (P) = Vrms Irmas 
[KVA/MVA] 

2. True Power (P) = Vrms Irms Cos∅ 
  ∴ ∅ = 90 
 True power = Vrms Irms Cos90° 
  P = 0 (w, Kw)  
3. Reactive Power P = Vrms Irms 𝑠𝑖𝑛∅ 

       P = Vrms Irms 𝑠𝑖𝑛90° 
 (P) = Vrms Irmas [KVA/MVA] 

[Kilo volt apprant reactance] 
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 Note:-  
1. Power inductive Circuit apprant 

power reactive power cjkcj gksrs gSA  
2- Pure inductive circuit esa True 

power dk eku ‘kwU; ¼0½ gksrk gS rFkk bl 
Circuit esa dksbZ power loss ugha gksrk gSA  
 

 Pure Capacitor Circuit:-  
 

 

 

               I 

 

 

Pure Capacitor circuit if circuit gksrk gS 
ftlesa dsoy capacitor connect gksrk gSA 

inductor rFkk resistor connect ugha gksrs 
gSA  

 bl circuit esa current voltae ls 90 ° 

ledding ¼vxzxkeh½ gksrh gSA  
 

 

Vectordiagram 
 
 
 

IC 

 

VC      900 

 

 

 
 
 

                      900                               VC 

 

IC       

 

 

 

 

 

 

(1) Impedance (Z) = Xc 
(2) Power factor= Cos∅ 

∅ = 90° 
    P.F. = 𝐶𝑜𝑠90° 

 P.F. = 0 
(3) (i)  Apprant power 

(P) = Vrms Irmas [KVA/MVA] 
(ii) True Power  (P) = Vrms Irms Cos∅ 
     ∴ ∅ = 90 
    P= Vrms Irms Cos90° 
     P = 0  

Reactive Power P = Vrms Irms 𝑠𝑖𝑛∅ 
     ∴ ∅ = 90 

       P = Vrms Irms 𝑠𝑖𝑛90° 
 (P) = Vrms Irmas  

Note:-  
1. Pure capacitor  circuit esa True 

power dk eku ‘kwU; ¼0½ gksrk gSA 
2. Pure Capacitor circuit esa apprant 

power rFkk reactive power cjkcj gksrs 
gSA 

3. Pure inductive circuit rFkk Pure 
capacitor nksuksa gh circuit esa power 
factor dk eku zero gksrk gSA rFkk nksuksa gh 
circuit esa true power dk eku ‘kwU; gksrk 
gS ,oa nksuksa gh circuit appeant power 
reactive ds cjkcj gksrs gSA  

   R-L circuit og circuit ftlesa R rFkk 
L series esa connect gksrs gSA  

bl circuit esa capacitor ugha gksrk  

gSA  

V = √𝑉𝑅
2 + 𝑉𝐿

2 
V2 = 𝑉𝑅

2 + 𝑉𝐿
2 

 Impedance (Z) :- tgk¡ Z cjkcj circuit 

dk impedance R circuit esa yxs izfrjks/k 
dk eku gS tgk¡ L cjkcj gS Inductor ds 
dkj.k gSA /kkjk ds oxZ vojks/k mRiUu djus okyk 

Inductive reactant gS  
Z2 = R2 + 𝑋𝐿

2 
V2 = IR2 + (XL)2  
V2 = I2 (R2 + 𝑋𝐿

2) 
Z2 = (R2 + 𝑋𝐿

2) 
Z2 = R2 + 𝑋𝐿

2 
 R-C Circuit:- R-C circuit og circuit gksrk 

gS ftlesa resistance rFkk capacitience 
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series esa connect gksrs gSA bl circuit esa 
inductor ugha gksrk gSA 

;fn resistance ds across voltage 
𝑉𝑅 rFkk capacitance ds across voltage 
𝑉𝐶   gks rc circuit esa supply voltage V 
fuEu gksxkA  

V2 = 𝑉𝑅
2 + 𝑉𝐶

2 

1. V= √𝑉𝑅
2 + 𝑉𝐶

2 

2. V2 = √𝑉𝑅
2 + 𝑉𝐿

2  
V2 = (IR)2 + (IX)2 
V2 = I2 (R2+XC

2) 
V2 

𝐼2 = R2+Xc
2 

∅ = 𝑡𝑎𝑛−1 𝑋𝑐

𝑅
   Z2 = R2 + Xc

2 

rc Power actor = Cos ∅ 
 L-C circuit:- L-C circuit esa VL rFkk Vc ds 

e/; 180
0
 dk face difference gksrk gSA 

vr% bl lfdZV esa dksbZ resistance izkIr 

ugha gks ikrk gSA  
 

 Series R-L-C circuit:- Series R-L-C 
circuit og circuit gSA ftlesa resistance, 
inductor rFkk  capacitor series esa 

connect gksrs gSA  
Ekkuk resistance ds across voltage 
Vr, inductor ds across voltage rFkk 
capacitor across voltage Vc gks rc 

;fn supply voltage V gks rc ;g fuEu 
gksxkA  

 

 

+VL               VR 

 

VL-VC                   V               VL-VC 

 

 

       -VC
          Ic      IL       IR

          VR 

 

 
 
V2  = VR

2 = (VL-Vc)2 

V =√𝑉𝑅
2 + (𝑉𝐿 − 𝑉𝐶)2 

 

L rFkk C Frequency depended 
element gSA vr% XL = 2𝜋𝐹𝐿  rFkk ;fn 

Circuit dh frequency dks c<k;k tk, rks 
Circuit esa inductive reactance dk 

eku c<sxkA tcfd Xc = 
1

2𝜋𝑓𝑐
 gksrk gSA vr% 

Circuit dh frequency c<kus ij 

Capacitive reactance dk eku ?kVrk gSA 
rFkk Circuit dh frequency ?kVkus ij 

Capacitive reactance dk eku c<rk GSA 
tcfd Inductive reactance dk eku 

?kVrk gSA  

  bl izdkj frequency ifjofrZr djus ij 
,d ,slh frequency izkIr gksrh gSA ftl ij 
XL rFkk Xc ds eku cjkcj gks tkrs gSA mls 
resonance frequency dgrs gSA  
XL=  XC 

  2𝜋frL= 
1

2𝜋𝑓𝑟𝑐
 

  Fr2 = 
1

2𝜋𝐶2𝜋𝐿
 

  Fr2 = 
1

4𝜋2𝐿𝐶
 

  Fr=√
1

4𝜋2𝐿𝐶
 

   Fr= 
1

√𝐿𝐶2𝜋  

V = √𝑉𝑅
2 + (𝑉𝐿 − 𝑉𝐶)2 

V = √(𝐼𝑅)2 + (𝐼𝑋𝐿 − 𝐼𝑋𝑐)2 

V = √𝐼2[𝑅2 + (𝑋𝐿 − 𝑋𝑐)2  
𝑉

𝐼
= √𝑅2 + (𝑋𝐿 − 𝑋𝑐)2 

𝑍 =  √𝑅2 + (𝑋𝐿 − 𝑋𝑐)2 

Circuit Resonance gksus ij XL = Xc 
Rc Circuit dh Inpedence   

𝑍 =  √𝑅2 + (𝑋𝐿 − 𝑋𝐿)2 

Z = √𝑅2 
Z = R 

Tkgk¡] XL = Capacitive Reactance ¼vkse½ 
Xc = Capacitive Reactance ¼vkse esa½ 
Z = Impedance ¼vkse esa½ 
Note:- Series R-L-C  Circuit esa 
Resonance dh fLFkfr ij series R-L-C 
Circuit ,d Pure resistive Circuit dh rjg 
dke djus yxrk gSA  
Power Factor:-  
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1. Power Factor, Resistance rFkk 
Impedance dk vuqikr gksrk gSA  

 vr% 𝑐𝑜𝑠∅ =
𝑅

𝑍
 

2. fdlh Circuit dk Power factor ml 

Circuit dh active power rFkk 

apprant Power dk vuqikr gksrk gSA vr%  

Power Factor= 
𝐴𝑐𝑡𝑖𝑣𝑒 𝑃𝑜𝑤𝑒𝑟

𝐴𝑝𝑝𝑟𝑎𝑛𝑡 𝑃𝑜𝑤𝑒𝑟
 

    = VrmsIrmsCos∅ 
           VrmsIrms 
Power factor = Cos∅ 

3. Power actor voltage rFkk Current ds 
chp dkjd cosine angle gksrk gSA  

 ,d series R-L-C Circuit dk Power   
Factor  

   Cos∅=
𝑅

𝑍
 

  pw¡fd series R-L-C circuit esa Z=R gksus 
ij bl Circuit dk Power actor 

   Cos∅=
𝑅

𝑍
 

   Cos∅=
𝑅

𝑅
 

   Cos∅=1 
 Note:-  
1. Series R-L-C Circuit esa Resonance dh 

fLFkfr esa Current 𝐼 =
𝑉

𝑅
 

2. Series Circuit dh resonance dh fLFkfr esa 
Inductive reactance rFkk Capacitive 
reactance dk vUrj ‘kwU; gksrk gSA vr%  

XL-Xc = 0 
3. Series R-L-C dh resonance dh fLFkfr esa 

Inductive Substance rFkk capacitive 
substance dk vUrj ‘kwU; gksrk  gSA  
BL-Bc = 0 

 Series resonance frequency 
curve:-  
Wand bidth = Higher frequency – 
lower frequency 
  W.B. = FH – FL 

 Note:- ,d series R-L-C circuit 
resonance frequency ls uhps 

Capacitive circuit dh rjg rFkk 

resonance frequency ls Åij ,d 

inductive circuit dh rjg dk;Z djrk gSa 
tcfd Resonance circuit dh rjg dk;Z 
djrk gSA  
1- Series R-L-C Circuit dh 

impedance minimum gksrh gSA 
2- Series R-L- circuit esa current dk 

eku vf/kd gksrk gSA 
3- bldk power factor unity gksrk gSA  
4- bldk xfrt izfrjks/k R gksrk gSA 
5- series R-L-C resonance circuit 

voltage dk magnification djrk gSA  
 Parallel R-L-C Circuit :-  

1- bldh Impedance vf/kdre gksrh gSA 
2- blesa /kkjk dk eku de gksrk gSA 

3- bldk Power factor unity gksrk gSA 
4- bldh resonance frequency 𝐹𝑟 =

 
1

2𝜋
√

1

𝐿𝑐
−

𝑅2

𝐿2
 

5- ;g Current dk Magnification djrk 
gSA 

6- bldk xfrt izfrjks/k 
𝑳

𝑹𝒄
 gksrk gSA 

 Parallel R-L-C Resonance 
Frequency Curve:-  
Wand Bidth = FH-FL 

 Quality Factor:- ;g fdlh Coil ds 

bysDVªhdy xq.k dks crkrk gSA  

1. Quality factor= 
𝐹𝑟

𝑊.𝐵.
 

2. Q.F. = 
𝐹𝑟

𝐹𝐻−𝐹𝐿
  

3. Q.F. =  L ;k C ds across Voltage 
Supply Voltage  

4. Q.F. = 
1

𝑅
√

𝐿

𝐶
 

5. Q.F. = 
2𝜋𝐹𝑟𝐿

𝑅
 

 Transient:-  
C, L 

 t  = 0- ;k 
t= 0 

t =0+ t= ∞ 

R No effect No effect No effect 
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L SC OC SC 

C OC SC OC 
∴ OC = open circuit, SC = short Circuit 
 t = 0 ;k t= 0- :- ;g switch operate gksus 

ds igys dh fLFkfr gSA 
 t = 0+ :- ;g switch operate gksus ds 

rqjUr ckn dh fLFkfr gSA 
 t = ∞:- ;g switch operate gksus ds ckn 

dh study state ¼fLFkj voLFkk½ ;k 

Continully dh fLFkfr gSA 
 XL (Inductive reactance) %& tc fdlh 

Circuit esa Inductor connect gksrk gSA 
rks inductor dk og xq.k tks mlesa izokfgr 
/kkjk ds ekxZ esa vojks/k mRiUu djrk gSA 

Inductive reactance dgykrk gSA bls XL 

ls iznf’kZr djrs gSA bldk ek=d gksrk gSA vr%  
XL = WL ∴ 𝜔 = 2𝜋𝑓 

XL = 2𝜋𝑓𝐿 
 XL (Capacitive Reactence) :- tc fdlh 

Circuit esa capacitor connect gksrk gS 
rks capacitor ds dkj.k /kkjk ds ekxZ esa tks 
vojks/k mRiUu gksrk gSA mls Capacitive 
reactance dgrs gSA bls Xc ls iznf’kZr djrs 
gSA bldk  ek=d  gksrk gSA  

Xc = 
1

𝜔𝑐
       [∴ 𝜔 = 2𝜋𝑓] 

XC = 
1

2𝜋𝑓𝐶
 

 Impedance:- tc fdlh Circuit esa R-L-
C rhuksa connect gks ;k R-L- Connect gks 
;k R-C connect gks rc /kkjk ds ekxZ eas bu 
rhuksa ds }kjk tks vojks/k mRIkUu gksrk gSA mls 

Impedance dgrs gSA bldk ek=d  gksrk 

gSA bls ‘Z’ ;s iznf’kZr djrs gSA 
 Active Element:- Active Element 

os element gksrs gS tks fdlh vU; izdkj ds 
Source ¼L=ksr½ ij fuHkZj ugha djrs gSA 

Active element supply iznku djrs gSA 
tSls%& Voltage spirce, Current 
Source, Ideal Voltage Source, Ideal 
Current Source, depend Voltage 

source, independ boltage source, 
depend current source. 

 Passive Element:- Passive Element 
os s element gksrs gS tks fdlh vU; active 
element ij fuHkZj djrs gSA passive 
element igys supply ysrs gSA mlds ckn 
mldk dqN Hkkx heat dh form eas cny nsrs 

gSA tSls & R, L, C passive element 
bidirectional element gksrs gSA 

 Ideal Voltage Source:- ideal 
Voltage source esa internal 
resistance dk eku ‘kwU; gksrk gSA rFkk 
conductance dk eku vuUr gksrk gSA  
fdjpkWQ ds fu;e ls]  

-E+Ir+V= 0 
V= E-Ir= V=E-Ir 

∴ 𝑟 = 𝑂 

V= E-I x 0 
(Internal Voltage) V = E(Source 

Voltage) 
 uksV%& vr% Ideal Voltage Source dh 

fLFkfr esa Current dk eku pkgs ftruk c<k;k 
tk, mldh VfeZuy Voltage ij dksbZ izHkko 
ugha iMrk gSA D;kssafd Internal resistance 
dk eku ‘kwU; gksrk gSA 

 Parctically Voltage Source:-  
       Parctically Voltage Source dh 

fLFkfr esa Internal resistance dk eku 

‘kwU; ugha gksrk gSA vr% Internal 
resistance ds dkj.k dqN u dqN Voltage 
dk eku Source Voltage ls ?kV tkrk gSA  
 

-E+Iri +V= 0 
V= E-Iri 

 V=E-Ir 
 ∴ 𝑟 ≠ 𝑂 

            V= E- Iri  
     vr% Practically Voltage Spirce 
dh fLFkfr esa VfeZuy Voltage dk eku fLFkj 
ugha jgrk gSA  
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 Ideal Current Source:- Ideal 
Current Source dk Internal 
resistance vuUr gksrk gSA  

 
 
 
 
 
 
 

I-I1-I2 = 0 
I = I1+I2 

I = 
𝑉

𝑟1
+ I2 

∴ r= ∞ (
1

0
) 

I = 
𝑉
1
0

+ I2 

I = 
𝑉 (0)

1
+ I2 

I = I2 

           Curve 
 
I 
 
 
                    V 
 

I=I1+I2 

I-I1=I2 

I - 
𝑉

𝑟1
= I2 

∴ ri = ∞ 

I -  
𝑣

1
1
0

= I2 

I - 𝑉 (0)= I2 
I = I2 

 

Ideal Current Source dh fLFkfr esa 

Voltage dk eku pkgs ftruk Hkh c<k;k tk, 
ijUrq VfeZuy Current dk eku Source 
Current ds cjkcj gh jgrk gSA  
 

 Practically Current Source:-  
I – I1-I2 = 0 
I = I1+I2  

In case o practically current source  
RI = ∞ 
I2 = I – I1 

I2 = I - 
𝑉

𝑅𝑖
 

vRk% Practically Current source dh 
fLFkfr esa I2 dk eku I0 dh rqyuk esa de gks tkrk 

gSA 

 fdjpkWQ dk Current dk fu;e%& bl fu;e 

ds vuqlkj fdlh Hkh Junction fcUnq ij feyus 
okyh lHkh /kkjkvksa dk chtxf.krh; ;ksx ‘kwU; gksrk 

gSA vr%  

                     I = 0 
 

 
  I5             I1 

                        I2 
I4                            I3 
 

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

 
 
             vr% fdlh Hkh Junction fcUnq ij vkus 

okyh /kkjkvksa dk chtxf.krh; ;ksx ml fcUnq ls 

tkus okh /kkjkvksa ds chtxf.krh; ;ksx ds cjkcj 

gksrk gSA 

 uksV%& fdjpkWQ dk Current dk fu;e vkos’k 
laj{k.k ds fl)kUr dk dk;Z djrk gSA  

 fdjpkWQ dk Voltage dk fu;e%& bl fu;e 
ds vuqlkj fdlh can ifjiFk esa yxs Voltage, 
Source ;k E.M.F. Source ,oa ml 

Circuit esa yxs izfrjks/kksa esa gksus okys 

Voltage dropo dk chtxf.krh; ;ksx ‘kwU; 
gksrk gSA  

E + IR = 0 

E + IR = 0 
-E + IR1 + IR2 = 0 
E = IR1+ IR2  
E = I(R1+R2) 

fdjpkWQ dk Voltage dk fu;e ÅtkZ 
laj{k.k ds fl)kUr ij dk;Z djrk gSA 

  

 Nodal Analysis:-  

(1) 6  ds resistance esa /kkjk dk eku 
crkb,A 

-I1-I2 -I3 = 0 
I1 + I2 + I3 = 0 

𝑉 − 10

2
+

𝑉 − 0

6
+

𝑉 − 0

6
= 0 

 
3𝑉 − 30 + 𝑉 + 𝑉

6
𝑋 

0

1
 

3V -30 +2V =0 
5V -30 = 0 

5V = 30 

V = 
30

5
 = 

V = 6V 

 I1 = 
𝑉−10

2
 

I1 = 
6−10

2
 

I1 = 
4

2
 

I1= -2A 

  

 I2  = 
𝑉−0

6
 

I2 = 
6−0

6
 

I2 = 
6

6
 

I2= 1A 

 I3  = 
𝑉−0

6
 

I3 = 
6−0

6
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I3 = 
6

6
 

I3= 1A 

2. 2 esa /kkjk dk eku 
crkb,A 

-I1-I2 -I3 = 0 
I1 + I2 + I3 = 0 

𝑉 − 5

1
+

𝑉 − 4

2
+

𝑉 − 0

4
= 0 

4𝑉 − 20 + 2𝑉 − 8 + 𝑉

6
= 0 

 
7V -28 =0 
7V = 28 

V = 
28

7
 = 

V = 4V 
 

 I1 = 
𝑉−5

1
 

I1 = 
4−5

1
 

I1 = 
1

1
 

I1= 1A 

  

 I2  = 
𝑉−4

2
 

I2 = 
4−4

2
 

I2 = 
0

2
 

I2= 0 

 I3  = 
𝑉

4
 

I3 = 
4

4
 

     I3= 1A 

 Star ls MsYVk esa ifjorZu%& 
 

 

 

 

 

 

RA = R1 +R2 + 
𝑅1 ×𝑅2

𝑅3 
 

RB = R2 +R3+ 
𝑅2 ×𝑅3

𝑅1 
 

RC = R1 +R3 + 
𝑅1 ×𝑅3

𝑅2
 

 MsYVk ls Star esa ifjorZu%& 

          RA =  
𝑅1 ×𝑅3

𝑅1+𝑅2+𝑅3 
 

RA =  
𝑅1 ×𝑅2

𝑅1+𝑅2+𝑅3 
 

RA =  
𝑅2 ×𝑅3

𝑅1+𝑅2+𝑅3 
 

 

1.     RA =  
𝑅1 ×𝑅3

𝑅1+𝑅2+𝑅3 
 

RA =  
10 ×2

10+20+2
=  

20

32
 

RA = 
5

8
 

2. RB =  
10 ×20

10+20+2
=  

200

32
 

RB= 
25

4
 

3. RC =  
20 ×2

10+20+2
=  

40

32
 

RB= 
5

4
 

(2)  RA =  
10+20+10 ×20

30
=  

30+20

3
 

=
90 + 20

3
 

RA = 
110

3
 

     RB =  
20+30+20 ×30

10
=  50 + 60 =

110  

      RC=  
10+30+10 ×30

20
=  40 + 15 = 55 

(3) Tkc lcdh oSY;w leku gksA 
∴ ∆= 3 

              ∆= 3 × 9 
              ∆= 27 

RA =  
9+9+9×9

9
 

RA = 27 

     RB =  
9+9+9×9

9
= 27  

      RC=  
9+9+9×9

9
= 27 

 Resistance Colour Coding:-  
dkyk   Black        = 
0 

Variation ¼ifjorZu½ 

Hkwjk    Brown      = 
1 

Gold = 5% 

yky    Red         = 
2 

Silver = 10% 

ukjaxh   Orange    = 
3 

No Clolour  = 
20% 

ihyk    Yellow    = 
4 

Brown = .1% 

gjk     Green    = 
5 

Red = .2 % 

uhyk    Blue       = 6 Orange = .3% 
cSaxuh    Voilet   = 7 Yellow = .4 % 

LysVh    Gray     = 8  
lQsn    White   = 9  

(1) Red    Yellow       Orange       Gold 
2                4     x        103    ±     5% 
24 x 103 ± 5 % 

24 K ± 5 % 
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(2) Yellow Green Green 
   4          5            5     20%               

∴ 103 = K 
            106= 

M 
45 x 105+1 ± 20 % 
4.5 X 106± 20 % 

4.5 M ± 20 % 
 Maximum Power Transfer 

Theorem:- 
Maximum Power Transfer dh fLFkfr esa 
Circuit dk Source Resistance ;k 

Internal Resistance, Load 
Resistance ds cjkcj gksrk gSA vRk%  

Ri = RL 

Pmax = 
𝑉𝐿𝑁

2

4𝑅𝐿
 

 

uksV%& Maximum Power Transfar dh 
fLFkfr esa Circuit dh efficiency ¼n{krk½ 
50% jg tkrh gSA 

1- ?kjksa ds Supply ds Connection ;k ?kjksa 
ds lkjs Instuments lekUrj esa Connect 
fd, tkrs gSA D;ksafd lekUrj esa Connect 
djus ls izR;sd Instument ds across 
voltage rks leku izkIr gksrk gSA fdUrq 

Current mudh rating ds vuqlkj izkIr gksrh 
gSA 

lekUrj eaas tqMs lHkh Instument ,d 

nwljs ds dqpkyu ls eqDr jgrs gSA vr% lekUrj 

esa ge fdlh Hkh ,d Instument dks On 
vFkok Off dj ldrs gSA 

?kjksa ds Instument dks Series esa 

Connect ugha fd;k tkrk gSA D;ksafd 

Current dk eku izR;sd Instument esa 

leku gksxkA pkgs mldh Rating de gks ;k 
vf/kd gksA Series esa tqMs Instuments esa 
ls fdlh ,d dks Off djus ij vU; 

Instument Lor% gh can gks tkrs gSA 
2- ;fn series esa ,d 40 okV dk cYc vkSj ,d 

100 okV dk cYc yxk;k tk, rks 40 okV dk 

cYc 100 okV ds cYc dh rqyuk esa vf/kd rst 

tysxkA  

3- vr% Series esa de okV dk cYc rst tysxkA 
4- ;fn ,d 40 okV dk cYc vkSj ,d 100 okV dk 

cYc lekUrj esa yxk;k tk, rks 100 okV dk 

cYc rst tysxkA vRk% lekUrj esa vf/kd okV dk 

cYc rst tysxkA 

                40W           100W 

 

 

5- ?kjksa dh >kyj ds cYc series esa Connect 
gksrs gSA  
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Magnet (pqEcd) 
 Magnet:- ,d ,slk fi.M ftlesa yksgs ds NksVs 

&2 VqdMksa dks vkdf”kZr djus ,oa Lora= voLFkk 

esa yVdk, tkus ij mRRkj&nf{k.k fn’kk Bgjs ,slk 

xq.k j[kus okyk fi.M Magnet dgykrk gSA 
 Magnet ds izdkj%& 

1- Natural Magnet (izkd`frd pqEcd) 
2- Artificial Magnet (d`f=e pqEcd) 

 Natural Magnet (izkd`frd pqEcd) %& ewy 
:Ik ls ìFoh ls izkIr gkssus okyh pqEcd dks 

izkd`frd pqEcd dgrs gSA tSls & pqEcd iRFkjA 
 Artificial  Magnet (d`f=e pqEcd) %& ftu 

pqEcd dks pqEcdh;dj.k fof/k }kjk cuk;k tkrk gS 

mUgs Artificial Magnet dgrs gSA  
tSls%& bLikr ;k yksgs dh NM dks pqEcd iRFkj 

ij jxMus ls rFkk ykssgs dh NM ds Åij og 

Coil yisVdj djds mlesa DC izokfgr djus ij 
d`f=e pqEcd cuk, tk ldrs gSA  

uksV%& DC }kjk cuk, x, Magnet fuEu gksrs 
gS%& 1- Permanent Magnet]  

   2- Temporary Magnet½ 
 Permanent Magnet:- ;fn fdlh 

Magnet xq.k j[kus okys inkFkZ tSls&bLikr 
dks ,d ‘kfDRk’kkyh Magnetic Field esa j[kk 
tk, rks Induction }kjk og Magnet cu 
tkrk gSA ;fn vc mlls pqEcdh; {ks= gVk fn;k 

tk, vkSj yksgs ds VqdMs esa ;g Magnet dk 
xq.k vf/kd le; rd cuk jgs rks bls 

Permanent Magnet dgrs gSA  
tSls& LFkk;h pqECkd cukus ds fy, bLikr] 

flfydu] LVhy] dkcZu LVhy] fufdy] dksckYV] 

EkSaxuht rFkk ,y,udks ,ykW; vkfn dk mi;ksx 

fd;k tkrk gSA  

 Temporary Magnet:- ftu pqEcdh; inkFkkZs 
dks pqEcdh; {ks= esa j[ks tkus ij mudks pqEcdh; 

xq.k vk tkrk gSA vkSj mUgs pqECkdh; {ks= ls gVk 

fn;k tkus ij mudk pqEcdRo leku gks tkrk gSA 

Temporary Magnet dgykrs gSA  
 Note%& 
 (1)  Temporary Magnet dks cukus ds fy, 

Soft Iron dk iz;ksx djrs gSA  
(2) Temporary Magnet dk mi;ksx eksVj] 

tujsVj] vYVjusVj vkfn esa fd;k tkrk gS 

tcfd Permanent Magnet dk mi;ksx 
measuring instrument (ekid mi;a= ) 
esa fd;k tkrk gSA 

 Permanent Magnet rFkk Temporary 
Magnet esa vUrj%& 

Permanent 
Magnet 

Temporary 
Magnet 

1- budh ikoj yxHkx 
fLFkj jgrh gSA vkSj 

mls ?kVk;k&Ck<k;k 

ugha tk ldrk gSA 

1- budh ikoj dks 

vko’;drkuqlkj 

?kVk;k&c<k;k tk 

ldrk gSA 

2- budh /kqzork 

¼Polarity½ 
LFkk;h gksrh gSA 

2- budh /kqzork 

¼Polarity½ 
vLFkk;h gksrh gSA 

vRk% budh 

Polarity dks 

fo|qr /kkjk dh 

fn’kk dks ifjofrZr 

fd;k tk ldrk gSA 

3- budk mi;ksx 

pqEcdh; lqbZ rFkk 

fo|qrh; ekiu 

midj.kksa esa fd;k 

tkrk gSA 

3- budk mi;ksx 

pqEcdh; lqbZ uked 

Instrument esa 

ugha fd;k tkrk gSA 

4- ;g fo|qrh; ?kaVh 

fjys cMs tujsVj 

vkfn esa use ugha 
dh tkrh gSA 

4- bls fo|qrh; ?kaVh] 

fjys] tujsVj vkfn 

esa mi;ksx fd;k 

tkrk gSA  

 

 Magnet  dk v.kq xfr dk fl)kUr %& 

Magnet ds v.kqvksa esa mifLFkr pqEcdRo mlesa 
bysDVªkWu mifLFkfr ds dkj.k gksrk gSA tks ijek.kq 

ds ukfHkd ds pkjks vkSj xfr rFkk viuh /kqjh ij 

pØ.k djrs jgrs gSSA lkekU; voLFkk esa fdlh 

inkFkZ ds v.kq vfu;fer fLFkfr esa jgrs gSA vkSj 

,d&nwljs ds pqEcdRo dks lekIr dj nsrs gS A 

 
 
 
 
             

 
             Non-Magnet 

   tc bl inkFkZ ij fdlh ckgzk] pqEcdh; cy dk 

izHkko Mkyk tkrk gSA rks inkFkZ ds v.kq ,d ljy 

js[kk esa vk tkrs gSA RkFkk mu lc dk North 
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