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pSIVj &1  
fo|qr 

 
fo|qr vkt ds ;qx esa mtkZ dk egRoiw.kZ L=ksr gS] ;g gekjs ?kj] m|ksx o vkokxeu esa mi;ksx 

dh tk jgh gSA fo|qr vkos’k nks izdkj ds gksrs gS %& /kukRed o _.kkRedA  
  

ijek.kq dh lajpuk %& ijek.kq eq[;r% rhu ewyHkwr d.kksa dk cuk gksrk gS & bysDVªkWu] izksVku] ,oa 
U;wVªkuA bySDVªkWWu dk _.kkRed vkos’k 1-6x10-19 dwyEc gksrk gS] izksVku ij bruh gh ek=k dk /kukRed 
vkos’k gksrk gS o U;wVªkWu ij dksbZ vkos’k ugha gksrk gSA  
 izksVkWu ,oa U;wVªkWu ijek.kq ds dsUnz esa fLFkr jgrs gSa ,oa bysDVªkWu bl dsUnz ftls U;wfDy;l 
dgrs gSa] ds pkjksa vksj fuf’pr òRrkdkj vFkok nh?kZo`Rrkdkj d{kksa esa pDdj yxkrs gSa] bl d{kksa dks 
vkfcZV rFkk ’kSy Hkh dgrs gSaA  

 lkekU; ijek.kq esa bysDVªkWu o izksVkWu dh la[;k cjkcj 
gksrh gS ,oa ijek.kq fo|qr mnklhu gksrk gSA bysDVªWku dk Hkkj 9-
1x10&31kg gksrk gS o izksVku ,oa U;wVªWku dk Hkkj bysDVªkWu ls 
1840 xquk gksrk gSA  
 
ijek.kq dzekad (Atomic number) & fdlh ijek.kq dk 
ijek.kw dzekad mles fo|eku izksVkWu vFkok bysDVªkWu dh la[;k 
ds cjkcj gksrk gSA mnkgj.kkFkZ gkbZMªkstu esa ,d izksVkWu 
U;wfDy;l@dsUnz esa jgrk gS o ,d gh bysDVªkWu gksrk gS] bl 

izdkj gkbZMªkstu dk ijek.kq dzekad&1 gSA bls z }kjk iznf’kZr djrs gSaA  
 
ijek.kq Hkkj (Atomic weight) & fdlh ijek.kq esa mifLFkr izksVkWu o U;wVªkWWu dh la[;k dks ijek.kq 
Hkkj dgk tkrk gSA tSls & dkcZu dk ijek.kq Hkkj 12 gSA 
bysDVªkWu d{kk% &  
   bysDVªkWu] U;wfDy;l¼ukfHkd½ ds pkjksa vksj d{kksa esa pDdj yxkrs gSa ftUgsa K,L,M,N 
vFkok 1]2]3]4 }kjk iznf’kZr djrs gSaA  

 
fdlh Hkh d{k esa bysDVªkWu dh vf/kdre la[;k = 2n2 gks ldrh gS] bl izdkj& 
K&d{k gsrq n=1, blfy, bl d{k esa vf/kdre bysDVªkWu 2x1=2 gks ldrs gSaA  
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blh izdkj L&d{k esa n=2, bysDVªku dh vf/kdre la[;k = 2(2)² = 8 gksxh o M ,oa N d{kksa gsrq 
bysDVªkWu dh vf/kdre la[;k dze’k% 18 o 32 gksxhA  
fdUrq d{kksa esa bysDVªkWu dk forj.k fuEufyf[kr fu;e ls gksxk & 

1- fdlh ijek.kq ds ckg~;re d{k esa bysDVªkWu dh vf/kdre la[;k 8 gksxhA  
2- ijek.kw ds ckg~;re d{k ls vanj okys d{k esa bysDVªkWu dh vf/kdre la[;k 18 gksxhA  
 

la;kstdrk bysDVªku (Valancy electron) & ijek.kw ds ckg~;re 
d{k esa mifLFkr bysDVªkWu dks la;kstdrk bysDVªkWu dgrs gSaA tSls 
flfydkWu o tjesfu;e ds okg~;re d{k esa 4 bysDVªkWu gksrs gSa tks 
la;kstdrk bysDVªkWu dgykrs gSaA ;fn fdlh ijek.kw dh ckg~;re d{k 
iw.kZ gS rc og ijek.kw fLFkj gksxkA  
 
vk;fud ckaM%&nks foijhr vkosf’kr ijek.kwvksa ds e/; bysDVªkWu 
LFkkukUrj.k }kjk mRiUu ckaM dks vk;fud ckaM dgrs gSaA tSls lksfM;e 

o Dyksfju ds ijek.kw feydj lksfM;e DyksjkbM dk fuekZ.k djrs gSaA 

 
 

lgla;kstd ca/k (Covalent Band)%&nks ijek.kwvksa ds e/; bySDVªkWu ’ks;fjax ds ifj.kke Lo:Ik 
mRiUu gq, ca/k dks lgla;kstd ca/k dgrs gSaA  
tSls & flfydkWu o tjesfu;e fdzLVyA 

 
 

Pkkyd (Conductor)%& ,sls inkFkZ ftuesa fo|qr /kkjk vklkuh ls izokfgr gksrh gS pkyd 
dgykrs gSA bu inkFkksaZ esa laogu ca/k o la;kstdrk ca/k vkil esa vksojysi gksrs gSa ftlls fo|qr 
laogu gsrq izpqj ek=k esa bysDVªkWu miyC/k jgrs gSaA tSls & rkack] pkanh] yksgkA 
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vpkyd (Insulator) %& ,sls inkFkZ ftuesa fo|qr /kkjk izokfgr ugha gksrh gS]vpkyd dgykrs gSaA 
bu inkFkksaZ esa laogu o la;kstdrk ca/k esa vkil esa cM+k mtkZ xsi gksrk gS] ftlds dkj.k laogu 
gsrq bysDVªkWu miyC/k ugha jgrs gSaA  
fo|qr foHko %&tc fdlh /kukos’k dks fdlh vU; vkos’k ds fo|qr {ks= esa j[kk tkrk gS rks /kukos’k 
ij ,d cy fo|qr {ks= ds dkj.k yxrk gSA  
 fdlh fo|qr {ks= esa ,d ;wfuV /kukos’k dks vuUr ls ,d fcUnq ij ykus esa fd;s x;s dk;Z dks 
ml fcUnq ij fo|qr foHko dgrs gSaA bldk izrhd V gS ,oa bdkbZ oksYV gSA  
foHkokUrj(Potential difference)%&  fdUgh nks fcUnqvksa ij fo|qr foHko ds vUrj dks 
foHkokUrj dgrs gSaA bldk izrhd V rFkk bdkbZ oksYV gSA foHkokUrj dks oksYV ehVj }kjk ukik 
tkrk gSA oksYVehVj gesa’kk lekukUrj esa tksM+k tkrk gSA oksYVehVj dk izfrjks/k vf/kd gksrk gS] 
ftlls ;s ifjiFk ls ux.; ek=k esa fo|qr /kkjk ysrk gSA  
fo|qr /kkjk (Current) dks ,ehVj ls ukik tkrk gS] ,ehVj dks ifjiFk dh (series) Js.kh esa tksM+k 
tkrk gSA pwafd iw.kZ fo|qr /kkjk ,ehVj ls izokfgr gksrh gS blfy;s ,ehVj dk izfrjks/k de gksuk 
pkfg;s rkfd ;g ifjiFk ls cgus okyh fo|qr /kkjk ds eku dks izokfgr u djsA  

 
vkse dk fu;e & vkse ds fu;ekuqlkj fdlh pkyd ls cgus okyh fo|qr/kkjk mlds fljksa ij 
foHkokUrj ds lekuqikrh gksrh gS] c’krsZ rkidze fLFkj gksA 

         
            I  V (T- fLFkj) 

        ;k   V  I 
   ;k   V=R x I 
iz'u 1 & ,d lksYMfjax vk;ju dk izzfrjks/k 600 vkse~ gS] tc bls 230 oksYV lIykbZ nh tkosxh rks 
;g fdruk djsaV ysxkA  
mRrj & fn;k gS fd &  

  R=600 ] ,oa V=230 volt 
 

vkse~ ds fu;eukuqlkj&  V=I.R  
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           I=V/R 
           I=230/600 

           I=0.38 amp. 
iz'u 2 & fdlh ykmM Lihdj dh dkWby dk izfrjks/k 8gSA dkWby ds fy;s fo|qr /kkjk dh lqjf{kr 
lhek 2-5 A gS] rks vf/kdre lqjf{kr oksYVst dh x.kuk djksA  

fn;k gS fd &  
gy &R=8 ] ,oa I=2.5 A 
vkse~ ds fu;eukuqlkj & V=I R 

    V=2.5x8=20 volt 
 
izfrjks/k dks izHkkfor djus okys dkjd &izfrjks/k dk eku pkyd dh izd`fr] yEckbZ] vuqizLFkdkV ds 
{ks=Qy ,oa rkidze ij fuHkZj jgrk gSA bldh bdkbZ vksg~e gS ,oa izrhd Ω gSA  
pkyd ds izfrjks/k dks izHkkfor djus okys dkjd fuEu gSa% &  
 
¼1½ pkyd dh yEckbZ & pkyd dk izfrjks/k mldh yEckbZ ds lekuqikrh gksrk gSA  

  R  L 
     ;fn pkyd dh yEckbZ nksxquh gksxh rks mldk izfrjks/k Hkh nksxquk gks tk;sxkA  
 
¼2½ vuqizLFk dkV dk {ks=Qy &Pkkyd dk izfrjks/k mlds vuqizLFk dkV ds {ks=Qy ds 
O;qRdzekuqikrh gksrk gSA 

   R   1/A  (A-pkyd dk {ks=Qy) 

            
   R  1/  d²  (d-pkyd dk O;kl) 

 
 ;fn pkyd dk O;kl nksxquk fd;k tkrk gS rks izfrjks/k 1@4 xquk gks tkosxkA  
vr% & 
 ¼1½ de izfrjks/k gsrq eksVs ok;j dh NksVh yEckbZ iz;ksx dh tkrh gSA  
 ¼2½ vf/kd izfrjks/k ds fy;s irys ok;j dh vf/kd yEckbZ iz;ksx dh tkrh gSA  
 ¼3½ pkyd ds inkFkZ dh izd`fr & pkyd dk izfrjks/k mlds inkFkZ dh izd`fr ij fuHkZj                
     djrk gSA ukbdzzzzzzzzzkse dk izfrjks/k rkacs ls 60 xquk vf/kd gksrk gSA  
 
 ¼4½ rkidze dk izHkko & pkyd dk izfrjks/k ’kq} /kkrqvksa esa rki c<+us ij c<+rk gS o 
     de gksus ij de gksrk gS] fdUrq fefJr /kkrq tSls & esaxfuu] ukbdzkse vkfn esa  
     izfrjks/k rki ls yxHkx vizHkkfor jgrk gSA  
 
izfrjks/kkaas dk la;kstu & izfrjks/kksas dk la;kstu nks izdkj ls gks ldrk gS &  
 ¼1½ Js.kh la;kstu  
 ¼2½ lekukUrj la;kstu 
 
¼1½ Js.kh la;kstu & tc nks ;k vf/kd izfrjks/k dks dze’k% ,d fljs ls nwljs fljs }kjk tksM+k tkrk 
gS] mls Js.kh la;kstu dgrs gSaA bl la;kstu esa dqy izfrjks/k] Js.kh esa tqM+s izfrjks/kksa ds ;ksx ds 
cjkcj gksrk gS & 
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dqy izfrjks/k = R=R1+R2 
iz’u & fuEu fp= esa A ,oa B ds e/; dqy izfrjks/k Kkr dhft;sA  

 
mRrj & fn;k gS fd &  

  R1=4k,  R2=6 k,  R3= 2k, 

fp= esa tqM+s rhuksa izfrjks/k Js.kh dze esa yxs gq;s gSa ftudk dqy izfrjks/k buds ;ksx ds cjkcj gksxkA 
blfy;s & 
  R=R1+R2+R3 
  R=4+6+2 
  R=12 k 
¼2½ lekukUrj la;kstu & tc nks ;k vf/kd izfrjks/kksa ds fljs nks fuf’pr fcUnqvksa ds e/; tqM+s gksrs 
gSa rks mls lekukUrj la;kstu dgrs gSaA bl la;kstu esa dqy izfrjks/k dk O;qRdze] lekukUrj esa tqM+s 
lHkh izfrjks/kksa ds O;qRdzeksa ds ;ksx ds cjkcj gksrk gSA  

 
   
  1/R=1/R1+1/R2+1/R3 
iz'u & fuEu ifjiFk esa dqy izfrjks/k dk eku Kkr djksA 
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mRrj & fp= ds vuqlkj  
  V=12v,  R1=4 R2= 6R3=12
mDr rhuksa izfrjks/k ifjiFk esa lekukUrj dze esa tksM+s x;s gSa] ftudk dqy izfrjks/k fuEu gS& 
  1/R=1/R1+1/R2+1/R3 
  1/R=1/4+1/6+1/12 
  1/R=1/2 
  R=2 

Branch current –  
  I 1= V/R1=12/4=3 A 
  I 2= V/R2=12/6=2 A 
  I 3= V/R3=12/12=1 A 
 

izfrjks/k o.kZ dksM 
 

  izfrjks/kd eq[;r% nks izdkj ds gksrs gSa & rkj vkc) rFkk dkcZu izfrjks/kdA rkj vkc) 
izfrjks/kd fdlh feJ/kkrq tSls ukbdzkse] eSaxuht ;k buds tSls rkjksa dks yisVdj cuk;s tkrs gSa] bu 
izfrjks/kksa dk eku ,d vkse ds fdlh va’k ls ysdj dqN lkS vkse rd gksrk gSA  
  mPprj eku ds izfrjks/kd eq[;r% dkcZu ls cuk;s tkrs gSaA dkcZu izfrjks/kd lLrs gksrs 
gSa blfy;s budk O;kid mi;ksx bysDVªkWfud ifjiFkksa esa gksrk gSA dkcZu izfrjks/kdksa dks o.kZ dksM 
fuEukuqlkj gksrk gS &  
 
 
 jax    vad    xq.kkad         lgrk  
   dkyk     0      1                ---- 
 Hkwjk    1      101                         ------ 
 yky    2      102                         ------ 
 ukjaxh     3      103                         ------ 
 ihyk    4      104                         ----- 
 gjk    5      105                         ----- 
 uhyk    6       106                         ----- 
 cSaxuh    7      107                         ----- 
 ?kwlj ¼xzs½   8      108                         ----- 
 lQsn    9      109                         ----- 
 lqugjk   ---      10&1     5 izfr’kr 
 flyoj    ---            10&2     10 izfr’kr 
 o.kZghu   ----     -----     20 izfr’kr 
 



 7

  izfrjks/kd ij jaxhu oy;ksa ¼fjaXl½ dk lewg gksrk gSA fljs ls igyh nks /kkfj;ka vkse esa 
izfrjks/k ds igys nks vadks dks iznf’kZr djrh gS] rhljh /kkjh n’keyo xq.kkad crkrh gS] rFkk vafre 
/kkjh lag~rk ¼VkWyjsUl½ ds laHkkfor fopj.k dks iznf’kZr djrh gSA  
  vafre /kkjh ugha gksus ij VkWyjsUl 20 izfr’kr gksrh gSA 
 

 
 

;fn pkj jax dh /kkfj;ka ukjaxh] uhyh] ihyh o lqugjh gS rks izfrjks/k dk eku 36x10 vkse~ 
 gksxk o VkWyjsUl 5 izfr’kr gksxhA  

 
 
iz'u & 2-7 fdyks vkse~ + 10% izfrjks/kdrk okys izfrjks/k ds dyj dksM fyf[k;sA  
mRrj & Kkr gS fd 2-7 fdyks vkse~ = 2700 vkse~ ;gka 2 ,oa 7 egRroiw.kZ vad gS] ,oa xq.kkad 100 
gS blfy;s & 
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  2  7  x100  +10% 
       yky      cSaxuh         yky          flYoj  
bl izdkj dyj dksM gS & yky] cSaxuh] yky o flYoj  
iz’u & fuEu dyj dksM ds fy;s izfrjks/k o VkWyjsUl Kkr dhft;sA  
     gjk] uhyk] Hkwjk ,oa flYoj  
mRrj & ge tkurs gSa fd & 
  gjk   uhyk   Hkwjk   flyoj 
   5    6   x10  +10% 
bl izdkj izfrjks/k dk eku = 56x10+10% 

    =560 + 10% 

iz’u & 56 k +20% ds fy;s dyj dksM fyf[k;sA  
mRrj & ge tkurs gSa fd &  
     56 k 56,000;gka 5 o 6 egRroiw.kZ vad gSa o xq.kkad 1000 gS] blfy;s  
  5  6  x 1000  + 20% 
           gjk       uhyk          ukjaxh    o.kZghu 
bl izdkj dyj dksM gS & gjk] uhyk] ,oa ukjaxhA   
  

jftLVj ds izdkj^ 
 jftLVj nks izdkj ds gksrs gSa &1- Linear resistor  2- Non-linear resistor. 
1-Linear resistor & os izfrjks/kd ftlesa fo|qr /kkjk] oksYVst ds lekuqikrh gksrh gS] bl izdkj 
ds izfrjks/kd dh izfrjks/kdrk yxk;s x;s oksYVst] rkidzze cnyus ij ifjofrZr ugha gksrh gS] ;s 
iqu%nks izdkj ds gksrs gSa & (A)  Fixed resistor (B)  Variable resistor. 
(A) Fixed resistor- ,sls jftLVj ftudh izfrjks/kdrk yxk;s x;s oksYVst]rkidze vFkok 

izdk’k dh rhozrk cnyus ij cnyrh ugha gS fixed resistor dgykrs gSaA  
;g fuEu izdkj ds gksrs gSa &  
i. Carbon composition resistor 
ii. Thin film resistor 
iii. Thick resistor 
iv. Wire wound resistor 

(i) Carbon composition resistor - bl izdkj ds jftLVj dkcZu ikoMj dks 
vpkyd ckbaMj inkFkZ ds lkFk feykdj okafNr eku dk cuk;k tkrk gSA  

 
           bldh ifjorZu’khyrk eku dh 10 izfr’kr gksrh gSA ;g jftLVj 1ls 22 m rd 
o ikoj jsfVax 1@8] 1@4] 1@3] 1@2]  1 o 2 okWV eas miyC/k gksrs gSaA  

 
(ii) Thin film resistor - ;g jftLVj pkyd inkFkZ dh iryh lrg ¼ys;j½ fdlh dqpkyd 
inkFkZ ¼dkap] lsjkfed½ dh V~;wc ;k IysV ij fMikWftV dj cuk;s tkrs  gSaA ;g nks izdkj ds gksrs 
gSa &  
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    Carbonn film resistor- ;g jftLVj] dkcZu dEiksft’ku jftLVj ls  lLrs gksrs gSaA  
    Metal film resistor- bu jftLVj dks lsjfed ;k dkap dh NM+ ij esVy dh iryh rg p<+kdj  
                       cuk;k tkrk gSA  

(iii) Thick resistor- bUgsa Hkh Thin film resistor dh Hkkafr gh cuk;k tkrk gS ;s nks izdkj ds 
gksrs gSa & 
 

 
 

 Metal oxide film resistor- ;g jftLVj] xeZ Xykl lcVªsV dks fVu DyksjkbM }kjk 
vkWDlhMkbl dj cuk;s tkrs gSaA budh oksYVst jsfVax o eku mPp gksrs gSa ;s 10 Mrd ds cuk;s 
tkrs gS] ;g jftLVj mPp fQzDosalh ij dk;Z dj ldrs gSa o budk rkidze fLFkjkad dkQh de gksrk 
gSA  

(iv)-Wire wound resistor- ;g jftLVj izfrjks/kd rkj tSls ukbdzkse dks lsjfed  inkFkZ ij 
yisVdj cuk;s tkrs gSa ,oa ok;j ds Åij Insulated inkFkZ dk vkoj.k p<+k;k tkrk gSA  
;g vU; izfrjks/kdksa dh rqyuk esa eagxs gksrs gSa fdUrq ;s mPp LFkkf;Ro o mPp Current {kerk okys 
gksrs gSa buesa mifLFkr baMDVsal o dsisflVsal ds dkj.k bUgsa mPp fQzDosalh midj.kksa esa iz;ksx ugha 
fd;k tkrk gSA  
 
(B)   Variable linear resistor –  
  ;g jftLVj fdlh fo|qr ifjiFk esa fo|qr /kkjk fu;af=r djus o okafNr ek=k esa 
oksYVst iznku djus gsrq iz;ksx fd;s tkrs gSaA 

 
 budk eku 0 ls ,d fuf’pr lhek rd gks ldrk gSA  
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2-Non linear resistor& 
  ;g v)Zpkyd inkFkZ ls cuk;s tkrs gSa] budk Non linear xq.k v)Zpkyd inkFkZ ds 
dksosysaV ckaM VwVus dh izfdz;k ij vkf/kkfjr gksrs gSaA buesa vkos’k laogu dk ÅtkZ L=ksr oksYVst] 
rkidze ;k vkifrr izdk’k gks ldrk gSA ;g rhu izdkj ds gksrs gSaA 

 
 

I- FkfeZLVj & FkfeZLVj FkeZy o jftLVj dk feyk gqvk laf{kIr :i gSA ;g ,d rkidze laosnh 
jftLVj gksrk gS] ftls rkidze esa gq;s vYi ifjorZu dks Detect djus gsrq mi;ksx fd;k tkrk 
gSA  

II- QksVksjsflLVj & bUgsa QksVks daMfDVo lSy Hkh dgk tkrk gSA ;g ,sls v)Zpkyd inkFkZ ls cus 
gksrs gSa ftudk izfrjks/k] vkifrr izdk’k ds vuqlkj ifjofrZr gksrk gSA tSls&dsMfe;e lYQkbM] 
dsMfe;e lsysukbM] ysM lYQkbM vkfnA 

 
 ;s jftLVj 100ls 100k rd eku ds miyC/k gksrs gSa] budk mi;ksx ykbV ehVj o ykbV 
,fDVosVsM fjys lfdZV esa gksrk gSA bldk izrhd fpUg mijksDrkuqlkj gksrk gS  

 
III- osfjLVj & ;g nks ’kCnksa osfjLVd o jsflLVj ls feydj cuk gS] ;g ,d oksYVst ij fuHkZj 

jsflLVj gS] budk mi;ksx lfdZV dks surge ¼ltZ½ oksYVst ¼vpkud c<+us okys oksYVst½ ls 
lqjf{kr j[kus esa fd;k tkrk gS] ;s jsflLVj 2000A rd djsaV o 12v ls 660 v dh {kerk esa 
miyC/k gSA  
mi;ksx & 
1&lfdZV dh lqj{kk gsrqA 
2&ltZ oksYVst laizs’ku gsrqA  

 

 
baMDVj ,oa bUMDVsal 

 
        bUMDVsal fdlh dq.Myh dk og xq.k gS tks fo|qr /kkjk ifjorZu dk oppose djrk gSA 
tc dq.Myh ls ifjorZu’khy fo|qr /kkjk cgrh gS] rks dq.Myh esa esXusfVd ¶yDl ifjofrZr  gksrk gS 
tks fo|qr /kkjk dk fojks/k djrk gSA  
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  ;fn fo|qr /kkjk ds eku es aifjorZu gksrk gS rks izsfjr gksus okys esXusfVd ¶yDl ds 
eku esa Hkh cnyko gksrk gS] tks dkWby esa viksftV oksYVst mRiUu djrk gS] tks fo|qr /kkjk esa gksus 
okys ifjorZu ds lekuqikrh gksrk gS &  

  V      di / dt 
  V L  (di / dt)   

tgka       V = izsfjr oksYVstA 
  

  (di / dt) - fo|qr /kkjk esa gksus okys ifjorZu dh njA 
  L & baMDVsal  

baMDVsal dh bdkbZ gsujh o izrhd H gS] okLrfodrk esa gsujh cM+h bdkbZ gS blfy;s NksVh 
bdkb;ksa tSls mH ;k H dk iz;ksx fd;k tkrk gSA  

 
dkWby ;k bUMDVj 

 
      dkWby ;k bUMDVj ,d fo|qr dEiksusaV gS ftls ,d fuf’pr baMDVsal gsrq fufeZr fd;k tkrk 
gSA bldk iz;ksx V~;wfuax o fQYVj lfdZV esa fd;k tkrk gS] jsfM;ks fjlhoj esa Hkh budk mi;ksx 
,f.Vuk dkWby ds :i esa fd;k tkrk gS] lkFk gh ,d lfdZV ls nwljs esa ÅtkZ LFkkukUrj.k gsrq Hkh 
budk iz;ksx gksrk gSA budk mi;ksx AC dks de djus o DC dks izokfgr djus gsrq fd;k tkrk 
gS] bl rjg ds bUMDVj dks pksd dgrs gSaA 

 
 tks audio frequency ¼AFC½ ,oa Radio frequency ¼RFC½ gksrs gSaA  
bUMDVj dk izdkj &  
  baMDVj nks izdkj ds gksrs gSa fuf’pr ;k ifjorZu’khy ftuds izrhd fuEu gSa&  

 
 

dkWby dk baMDVsal 
  fdlh dkWby dk bUMDVsal mlds HkkSfrd ifjeki ij fuHkZj djrk gSA HkkSfrd ifjike esa 
dksj dh yEckbZ dksj dk vuqizLFk {ks=Qy o VuZl~ dh la[;k gksrh gSA  
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ekuk fd l & dksj dh yECkkbZ ftl ij dkWby yisVh xbZ gSA  

     A& dksj ds vuqizLFk Hkkj dk {ks=Qy ehVj esaA¼
 
m

2
 ½ 

     N& Vu~Zl dh la[;kA    

     

& fuokZr dh ijfe,fCyVh ¼4x10

-7
 H/m½A 

     r& dksj ds inkFkZ dks lkisf{kd ijfe,fCyVhA 

 dkWby ds baMDVsal dk eku fuEu lw= }kjk Kkr fd;k tk ldrk gS&  

         L = 

rAN2 / l 

   
iz’u & ,d mPp ijfe,fCyVh dksj ij dkWby ds 150 dq.Myh yisVh xbZ gS] ;fn r=3540,


 = 

4x10
-7

H/m dkWby dh yEckbZ 5 lseh ,oa vuqizLFk Hkkj dk {ks=Qy 5 x 10-4m
2
 gks rks dkWby dk 

bUMDVsal Kkr dhft;sA  

gy & fn;k gS&  N=150,   r= 3540,  

 = 4x10-7 H/m 

                 L = 5 c.m.= 0.05m,  A = 5x10-4 m
2
 

               L = 

rAN2 / l 

                            L =  (4x10-7) x 3540 x (5x10-4) x (150)2 / 0.05 

 
       L  = 1 H (answer) 
 

 
baMfDVo fj,DVsal 

  tc fdlh baMDVj ¼dkWby½ ls izR;korhZ /kkjk cgrh gS] rks mlesa izsfjr foHko mRiUu 
gksrk gS tks ml /kkjk dks jksdrk gS ftlds dkj.k ;g foHko mRiUu gksrk gSA ;g vojks/k dkWby dk 
bUMfDVo fj,DVsal dgykrk gSA  
bldk eku baMDVj ds vkdkj o izR;korhZ /kkjk dh frequency ij fuHkZj djrk gSA tks fuEu lw= 
}kjk Kkr fd;k tk ldrk gS &  

    XL=L 
            XL = 2fL 
 

    

dks.kh; frequency jsfM;u@lsd.M esa ¼=2f½ 

L   & baMDVj dk baMDVsal  
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 mDr lw= ls Li"V gS fd ;fn freq f=0 gS rks X = 0 gksxk vFkkZr~ baMDVj DC dks dksbZ 
vojks/k mRiUu ugha djrk gSA 
 
^^bEihMsal ¼Z½^^& 
  ,d okLrfod bUMDVj dk dqN vksgfed izfrjks/k vo’; gksrk gSA ftls Mh-lh- izfrjks/k 
dgk tkrk gSA ;g izfrjk/k ,oa bUMfDVo fj,DVsal dk ;ksx baMDVj dk bEihMsal dgykrk gS 
ftldk eku fuEu lw= ls Kkr fd;k tk ldrk gS &  
 

bEihMsal  

DokfyVh QsDVj ¼Q½%& bUMfDVo fj,DVsal vkSj Mh-lh- izfrjks/k R dk vuqikr] DokfyVh QsDVj ¼Q½ 
dgykrk gSA 

DokfyVh QsDVj ¼Q½ = XL /R 
 

la/kkfj= ,oa /kkfjrk 
  la/kkfj= fdlh fo|qr jks/kh inkFkZ }kjk i`Fkd nks pkydksa dk ,d fudk; gksrk gSA ,d 
lkekU; la/kkfj= esa nks lekukUrj ifÍdkvksa dks ,d ijkoS|qr inkFkZ }kjk i`Fkd j[kk tkrk gSA  

 
 
;fn la/kkfj= dks Mh-lh- oksYVst L=ksr ls fLop ds }kjk tksM+k tkrk gSA fLop pkyw djrs gh 
la/kkfj= pktZ gksuk izkjEHk gks tkrk gSA tc IysV ds e/; oksYVst fLFkj jgrk gS rks IysV ij vkos’k 
Hkh fLFkj jgrk gSA IysV ij pktZ (Q) oksYVst (V) ds lekuqikrh gksrk gS &  

  Q  V 
  Q=CV 
C ,d fLFkjkad gS] ftls la/kkfj= dh /kkfjrk dgrs gSa tks la/kkfjr }kjk laxzfgr ÅtkZ dk ekid gSA 
/kkfjrk dh bdkbZ QSjM (F) gS pwafd QSjM cM+h bdkbZ gS vr% ge NksVh bdkbZZ;ksa tSls ekbdzks QSjM f) 
uSuks QSjM (nf) ;k ihdks QSjM (pf) dk mi;ksx fd;k tkrk gSA  
 
/kkfjrk dks izHkkfor djus oky dkjd& 
la/kkfjr dh /kkfjrk fuEu rhu ckrksa ij fuHkZj djrh gS & 
1- IysV dk {ks=Qy (A)& IysV dk {ks=Qy c<+us ij /kkfjrk Hkh c<+rh gSA  
2- IysV ds e/; nwjh (d) & IysVksa ds e/; nwjh c<+us ij /kkfjrk ?kVrh gSA  
3- ijkoS|qr inkFkZ dk izdkj & ;g /kkfjrk dks lh/ks izHkkfor djrk gSA ifjfefVfoVh c<+us ij  
  /kkfjrk Hkh c<+rh gSA  
mijksDr rhuksa dkjdksa fuEu laca/k gksrk gS& 

  /kkfjrk C r.A / d 

  /kkfjrk C= o.r.A / d 
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;gka r – fujis{k ijfefVfoVh gS ftldk eku 8.854x10-12 QSjkM@ehVj gksrk gSA  
iz'u 1& lekukUrj IysV la/kkfjr dh /kkfjrk Kkr djks ;fn mldh IysV dk {ks=Qy 0-04 oxZ ehVj gks 
,oa IysV ds e/; nwjh 0-02 ehVjA ijoS|qr inkFkZ ekbdk gS ftldk fLFkjkad 5-0 gSA  
mRrj & fn;k gS fd &  

 A=0.04 oxZ ehVj] d=0.02 ehVj ,oa r=5.0  
ge tkurs gSa fd lekukUrj IysV la/kkfjr dh /kkfjrk &  
 C= o.r.A / d 

 C=(8.85x10-12) x 5.0 x 0.04 / 0.02 

 C=1.77x10-11 

 C=17.7pF 

iz'u 2& fdlh fljkfed dsisflVj dk IysV ,fj;k 0-2 oxZ ehVj gS ;fn mldh /kkfjrk 0-428f gks ,oa 
fljkfed dk ijkoS|qr fLFkjkad 1200 gks rks ijkoS|qr inkFkZ dh eksVkbZ Kkr dhft;sA 
mRrj & fn;k gS fd &  

 A=0.2 oxZ ehVj] r=1200, ,oa  C=0.428 F =0.428x10-6 F  , d= 

 
ge tkurs gSa fd /kkfjrk &  
 C= o.r.A / d 

0.428 x 10-6  =  (8.85 x10-12) x 1200 x 0.2 / d 
0.428 x 10-6  =  2.124 x 10-9/ d 

d = 2.124 x10-9  /   0.428x10-6 
d = 4.96 x 10-3 mtr 
d = 4.96 mm 

 
 

la/kkfj= dk oxhZdj.k 
 

la/kkfjr dbZ vk/kkj ij oxhZd`r fd;s tkrs gSa tSls%& 
1. Fixed  
2. Variable 

1. Fixed la/kkfj= & bl izdkj ds la/kkfj= dh /kkfjrk fdlh Hkh rjg ls ifjofrZr ugha dh tk ldrh 
gSA ;s nks izdkj ds gksrs gSa & ¼1½ bysDVªksLVsfVd ¼2½ bysDVªksfyfVd  

(i) bysDVªksLVsfVd & ;s la/kkfj= /kkrq ds nks pkydksa (plates) dk cuk gksrk gS] tks Mkb bysfDVªd inkFkZ 
}kjk i`Fkd jgrh gSA blds izdkj fuEu gS & 
  
(a) lsjkfed dsisflVj & ;s la/kkfj= lsjkfed inkFkZ tSls& csfj;e] LVªkfUV;e o fVVusV ds ikoMj 
feJ.k ls cuk;s tkrs gSaA ;s 10pf  ls 1f  rd /kkfjrk esa miyC/k gksrs gSa ;s isij o ekbdk la/kkfj= ls 
lLrs gksrs gSaA 

 
(b) ekbdk la/kkfj= &  
;s la/kkfj= 1 pf  ls 10000 pf  eku esa miyC/k gksrs gSaA ;s egaxs gksrs gSa] fdUrq budh /kkfjrk 200 mhz  
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frequency rd lVhd gksrh gS ;s 500 oksYV rd oksYVst ogu {kerk j[krs gSaA  
 
(c) Plastic film capacitor-  
bu la/kkfj=ksa esa IykfLVd inkFkZ dks bysfDVªd ds :i esa mi;ksx gksrk gSA ;s 5pf ls 0.05f  rd eku 
esa miyC/k jgrs gSaA  
 
(d) Paper capacitor –  
;g la/kkfj= ,Y;wehfu;e ds IysV ds cus gksrs gSa ftuesa VªhVsM isij dks Mkb&bysfDVªd ds :i esa 
mi;ksx fd;k tkrk gSA  
 

+  
 

foil o paper dks fjcu ds :i eaas yisVk tkrk gSA ;g 0.001f ls 1f  rd eku esa miyC/k gksrs gSaA 
budk working voltage 2000 oksYVst rd gks ldrk gSA  
 
Electrolytic capacitor-  
;s la/kkfj= /kkrq dh IysV ds cus gksrs gSa] tks iryh esVy vkWDlkbM fQYe }kjk i`Fkd jgrh gSA esVy 
vkWDlkbM pkyd ;kSfxd jgrk gSA ftldk ijkoS|qr fLFkjkad 8 ls 25 gksrk gSA ;g isLV ;k fyfDoM 
:i esa gks ldrk gSA ;s la/kkfj= mPp /kkfjrk okys 1f  ls 10000f rd ds gks ldrs gSaA  
 
izdkj & 1- ,Y;wehfu;e bysDVªksfyfVd dsisflVj &  
bu la/kkfj=ksa dk working voltage vf/kd jgrk gS o dher de gksrh gS] ;g dsisflVj 500 oksYV rd  
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{kerk esa miyC/k jgrs gSaA  
 
2- Tentalum electrolytic capacitor&  
;s ,Y;wehfu;e bysDVªksfyfVd la/kkfjrksa ls vPNs gksrs gSaA budh Temperature range o ykbQ vf/kd  

 
gksrh gS o ;kaf=d >Vds lgu djus dh {kerk vf/kd gksrh gSA  
 
 
Disadvantages- 
1- budk working voltage blh izdkj ds vU; la/kkfj=ksa dh rqyuk esa de gksrk gSA  
2- budk yhdst djsaV vf/kd gksrk gSA  
3- budh Hk.Mkj@LVksjst ykbQ de gksrh gS D;ksafd budk Mkb&bysfDVªd yEch vof/k esa viuk 
xq.k/keZ [kksus yxrk gSA  
 
2. Variable capacitor-  
¼a½ Variable capacitor with air as di-electric –  
bu la/kkfj=ksa esa /kkrw dh IysV~l ds nks lsV gksrs gSa] ftuesa ls ,d fLFkj jgrk gS o nwljk ?kweus okyk 
gksrk gSA  
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IysV ds ?kweus okys lsV dks ukWc ds }kjk ?kqekdj vUnj ;k ckgj fd;k tk ldrk gS] ftlls /kkfjrk 
ifjofrZr gksrh gSA tc IysV~l iwjh rjg ls nwj jgrh gS] rks /kkfjrk U;wure gksrh gS] o IysV~l ikl gksus 
ij /kkfjrk vf/kdre gksrh gSA fofHkUu jsfM;k fjlhoj esa vyx&vyx jsfM;ks LVs’ku V~;wu djus gsrq 
budk iz;ksx fd;k tkrk gSA  
(b) Trimmers & padders –  
        bu la/kkfj=ksa dk mi;ksx fdlh midj.k dh dqy /kkfjrk esa lw{e Adjustment djus gsrq mi;ksx 
fd;k tkrk gSA buesa nks NksVh ¶ysfDloy /kkrq dh IysV ijkoS|qr inkFkZ ¼ekbdk½ }kjk i`Fkd jgrh gSaA 

 
 

 IysV ds e/; nwjh Ldzw }kjk ifjofrZr dj /kkfjrk ifjofrZr dh tkrh gSA Ldzw dks vanj ?kqekdj IysV 
ikl dj /kkfjrk c<+kbZ tkrh gS] budh /kkfjrk 5 pf ls 30 pf rd Adjust dh tk ldrh gSA  
 

KIRCHOFF’S LAW 
 
fdjpkWQ ds fu;e & bu fu;eksa dk mi;ksx bysfDVªdy o bysDVªkfuDl lfdZV ds fo’ys"k.k gsrq fd;k 
tkrk gSA ;g fu;e ,-lh- o Mh-lh- nksuksa lfdZV gsrq mi;ksx fd;s tk ldrs gSaA ;g fu;e fuEu gSa &  
 
1- fdjpkWQ dk djsaV dk fu;e  
2- fdjpkWQ dk oksYVst dk fu;e  
 
1- fdjpkWQ dk djsaV dk fu;e & bu fu;e ds vuqlkj fdlh fo|qr ifjiFk esa fdlh fcUnq ¼taD’ku½ 
ij fo|qr /kkjk dk chtxf.krh; ;ksx ’kwU; gksrk gS] nwljs ’kCnksa esa fdlh taD’ku esa izos’k dj jgh fo|qr 
/kkjk dk ;ksx taD’ku ls ckgj fudy jgh fo|qr/kkjk ds ;ksx ds cjkcj gksrk gSA 
 fp= esa ifjiFk esa ,d Mh-lh- oksYVst L=ksr o rhu izfrjks/k tqM+s gSaA ;fn fdlh taD’ku ij izos’k dj 
jgh fo|qr /kkjk dks /kukRed o ckgj fudy jgh /kkjk dks _.kkRed ekuk tk;s rks taD’ku ds fy;s 

&  
izos’k dj jgh fo|qr /kkjk = i2+i3 
ckgj fudy jgh fo|qr /kkjk dk ;ksx = -(i1+i4)  
fdjpksQ djsaV fu;e ds vuqlkj  + i2+i3- i1-i4=0 ;k I in = I out 
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iz'u & fdlh ih-lh-oh- ij rhu izfrjks/k yxs gSa] /kkjk I1 dk eku Kkr djks A 

 
mRrj & taD’ku , esa izos’k dj jgh fo|qr/kkjk = IT=20mA 
taD’ku , ls ckgj fudy jgh fo|qr /kkjk = I1+4 mA 
fdjpksQ djsaV fu;e ds vuqlkj & 
 20= I1+4 mA  
 I1= 20 - 4 
 I1= 16 mA 
2- fdjpkWQ dk oksYVst dk fu;e &  
     bl fu;e ds vuqlkj fdlh usVodZ es afdlh cUn ywi ¼ikFk½ esa lHkh oksYVst dk ;ksx lnSo ’kwU; 
gksxk A nwljs ’kCnksa esa ;fn ifjiFk esa ,d fcUnq ls izkjEHk dj iwjs ifjiFk dh x.kuk djrs gq;s iqu% 
izkjfEHkd fcUnq ij vkosa rks lHkh oksYVst dks tksM+us ij ;ksx ’kwU; vkosxkA 

 
 xf.krh; Hkk"kk esa bls fuEu izdkj iznf’kZr fd;k tkrk gS &  
  IR+ e.m.fs=0 
 IR- izfrjks/kksa ds Across oksYVst MªkWi dk ;ksx  
 e.m.fs – battery voltages dk ;ksx  
fdlh ifjiFk esa fdjpksQ dk fu;e mi;ksx djus gsrq fuEu fof/k viukbZ tkrh gS &  

 
1- loZizFke ifjiFk esa izkjfEHko fcUnq pquuk pkfg;s ¼tSls&,½ vc ifjiFk esa ?kM+h dh fn’kk esa vkxs c<+rs 
gq;s iqu% fcUnq , ij vkosaA  
2- oksYVst L=ksr ds oksYVst o izfrjks/k ds ,dzksl oksYVst MªkWi ds chtxf.krh; ;ksx dh x.kuk djsaA 
mDr x.kuk esa izFke fpUg ¼+ ;k -½ fy[kus dk /;ku vo’; j[kk tkuk pkfg;sA  
3- izkjfEHko fcUnq ij vkus ds i'pkr~ ifjiFk ds lHkh oksYVst ds ;ksx dks ’kwU; ds cjkcj fy[ksaA 
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iz'u & fuEu ifjiFk esa fdjpkWQ ds fu;e dk mi;ksx djrs gq;s izfrjks/k R dh x.kuk djsaA fo|qr /kkjk 
  I = 1A 
 

 
gy& fn;k gS I=1A  V=12V 
 fdjpkQ dk fu;e yxkus ij & 
 ¼1x3½+++(1xR)+(1x4)-12=0 
 3+R+4-12=0 
 R=5   

iz'u & fdjpksQ ds fu;e dk mi;ksx djrs gq;s fuEu ifjiFk esa izfrjks/k R dk eku Kkr djksA  

 
gy & fn;k x;k gS fd &  
 15 izfrjks/k ds ,dzksl oksYVst = 30 V  
 ekuk fd & I1 = 15 izfrjks/k esa fo|qr /kkjk dk eku   
vkse~ ds fu;e ds vuqlkj &  
 30=I1x15 
 I1=30/15=2A 
fp= esa n’kkZbZ /kqzoh;rk ds vk/kkj ij 15 izfrjks/k ls fo|qr /kkjk izokfgr gksus dh fn’kk taD’ku A dh 
vksj gksxhA 
 vc fcUnq A ij izos’k dj jgh fo|qr /kkjk = 5+2=7A  
vc fdjpksQ ds djsaV ds fu;ekuqlkj & taD’ku A ls ckgj fudy jgh fo|qr/kkjk dk eku Hkh 7 A ds 
cjkcj gksuk pkfg;s] ;g fo|qr/kkjk taD’ku A ls B dh vksj izokfgr gksxh  
 blfy;s 5  izfrjks/k eas fo|qr /kkjk = 7A  
vc taD’ku B esa izos’k dj jgh fo|qr/kkjk dk eku = 7A  
 
fdjpksQ djsaV fu;e ds vuqlkj taD’ku B ij  
 I in = I out 

D;ksafd 2 A o 3 A fo|qr /kkjk taD’ku B ls ckgj tk jgh gS o 7 A izos’k dj jgh gS rks ’ks"k 2 A (7A-
5A) taD’ku B ls ckgj tkosxh] tks izfrjks/k R ls izokfgr gksxhA  
 izfrjks/k R ls izokfgr gks jgh fo|qr /kkjk = 2A  
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vc cUn ifjiFk esa fdjpksQ dk oksYVst fu;e yxkus ij &  
 (7x5)+(2xR)-100+30=0 
 35+2R-70=0 
 2R=70-35 
 2R=35 
 R=35/2=17.5   
 

AC Fundamental 
 izR;korhZ fo|qr /kkjk og fo|qr /kkjk gS tks le; ds lkFk eku o fn’kk nksuksa ifjofrZr djrh 
gSA ;g nks izdkj dh gksrh gSA  
(1)Sinusoidal- ,slh izR;korhZ /kkjk ftldk eku sine ;k Cosine Qyu ds vuq:i ifjofrZr gksrk gS 
Sinusoidal fo|qr /kkjk dgykrh gSA ftldk rjax :i fuEu gS & 
 

 
 

bysDVªkfud {ks= esa Sine wave form cgq mi;ksxh Wave form gS D;ksafd iwjs fo’o esa jsfM;ks] Vh-oh-] 
VsyhQksu ls gh wave form izsf"kr fd;s tkrs gSA ikoj lIykbZ dk wave form Hkh  Sine wave gh gksrk 
gSA  
(2) Non-Sinusoidal- Sine wave ds vfrfjDr] nwljs izR;korhZ /kkjk ds wave form Square, f=dks.kh; 
;k Sawtooth weve form gksrs gSA  
 

 
 
Square wave form dk mi;ksx dEI;wVj lfdZV esa] f=dks.kh; dk mi;ksx Industrial control system esa 
,oa Sawtooth wave form dk mi;ksx Oscilloscope ,oa TV Receiver esa fd;k tkrk gSA  
 
izR;korhZ /kkjk dh egRroiw.kZ ifjHkk"kk;sa &  
 1- Cycle 
 2- Time period  
 3- Frequency 
 4- Amplitude 
 5- Peak to peak value 
 6- Instantaneous value 
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 7- Route mean square value 
 8- Average value 
 9- Phase 
 10- Phase difference  

 
1- Cycle - /kukRed o _.kkRed ekuksa ds iw.kZ lewg dks Cycle dgrs gSaA  
2- Time period- ,d Cycle iw.kZ djus esa yxus okys le; dks Time period dgk tkrk gSA bls 
v{kj T }kjk iznf’kZr fd;k tkrk gSA ;g No. of Cycle dk Reciprocal gksrk gSA  
3-Frequency- izR;korhZ /kkjk }kjk ,d lsd.M esa iw.kZ fd;s x;s Cycle dh la[;k Frequency 
vko`fRr dgykrh gSA  
  f= no. of cycles/time in sec.  
;g Time period dk O;qRdzekuqikrh gksrk gS] bldh bdkbZ Hz gksrh gSA 
  f=1/T  Hz  
4- Amplitude- fdlh ,-lh- ds /kukRed ;k _.kkRed v)Zlk;dy ds vf/kdre eku dks 
Amplitude ;k Peak value dgrs gSaA bls Ip,Ipeak ls iznf’kZr djrs gSaA  
5- Peak to peak value- /kukRed ;k _.kkRed Peak value ds ;ksx dks Peak to peak value 
dgrs gSaA  
6- Instataneous value- AC Current ds fdlh Hkh {k.k ds eku dks Instatenous value dgrs gSaA 
bls i ls iznf’kZr djrs gSaA  
7- Route mean square value- bls izR;korhZ /kkjk dh Effective value Hkh dgk tkrk gS] os bls 
Irms ls iznf’kZr fd;k tkrk gS] O;kogkfjd mi;ksx gsrq bls I fy[kk tkrk gSA fdlh Sinusoidal Ac 
dh rms value mlds vf/kdre eku dk 0-707 xq.kk gksrk gSA ,ehVj o oksYV ehVj }kjk n’kkZ;s tkus 
okys eku rms eku gh gksrs gSaA  
   Irms=0.707xImax 

8- Average value- bls Mh-lh- eku Hkh dgk tkrk gSA ftl ,-lh- ds /kukRed o _.kkRed v)Z 
lk;dy nksuksa cjkcj gksa mldk vkSlr eku ’kwU; gksrk gSA bl fLFkfr esa vkSlr eku Kkr djus ds fy;s 
flQZ vk/kh lk;dy ds Instantaneous ekuksa dk ;ksx fd;k tkrk gSA ;g ,-lh- ds vf/kdre eku dk 
0-637 xq.kk gksrk gSA  
   Iav=0.637xImax 
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9- Phase- fdlh ,-lh- ds Reference ¼fuf’pr½ fcUnq ls izokfgr gksus esa chr pqds le; vFkok 
lk;dy ds va’k dks Phase dgrs gSaA lkekU;r% fuf’pr fcUnq] ewy fcUnq gh gksrk gSA bls rhu izdkj ls 
iznf’kZr fd;k tkrk gS  & 
¼1½ dks.k ¼jsfM;u ;k fMxzh esa½  
¼2½ le; ds va’k ;k Hkkx esa  
¼3½ le; lsd.M esa  
10- Phase difference- nks leku vko`fRr okys ,-lh- ds Phase esa fo|eku varj dks Phase 
difference dgrs gSaA bls v{kj  }kjk iznf’kZr djrs gSa] bls Hkh Phase dh rjg rhu izdkj ls iznf’kZr 
fd;k tk ldrk gSA 

 
SERIES AC CIRCUIT 

1. AC Through resistance & inductance -    
 

 
 
2. AC Through resistance & capacitance-  
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3.Resistance, inductance, capacitance in series- 

 
 

 
4. Resonance in RLC circuit – 
RLC Js.kh lfdZV usV fj,DVsal ’kwU; gksus ij bysfDVªdy jstksusal ¼vuqukn½ dh fLFkfr esa gksrk gS] bl 
fLFkfr esa vko`fRr dks jstksusal vko`fRr dgrs gSa] tks f0 ls iznf’kZr dh tkrh gSA  

 
usV fj,DVsal X=XL-XC  
jstksusal dh fLFkfr esa X=0 
         XL-XC=0 
         XL=Xc 
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         L=1/C 

  LC 

         2 f0=LC 
         f0=1/2LC 
;fn L gsujh esa o C QSjkM esa gksxk rks vkòfRr Hz esa gksxh A bl fLFkfr esa X=0 gksxk blfy;s Z=R 
tks fd bEihMsal dk U;wure eku gksxkA vr% lfdZV djsaV vf/kdre gksxk ftldk eku & 
       I=V/Z   K V/R  
 
iz'u & ,d 15 vkse~ dk izfrjks/k] pkj gsujh dk baMDVsal o 25 ekbdzks QSjkM dk dsisflVj Js.kh 
la;kstu esa 230 oksYV lIykbZ ls tqM+s gSa] rks & 
vko`fRr Kkr djks ftl ij djsaV vf/kdre gksA 
 
mRrj &  djsaV dk eku jstksusal dh fLFkfr esa gh vf/kdre gksrk gS] bl fLFkfr esa vko`fRr& 
  fLC or 1/24 x 25x10ˉ6 =15.9Hz answer 
 
isjsyy ¼lekukUrj½ L-C lfdZV  

tc baMDVj o dsisflVj dks oksYVst L=ksr ds lkFk lekukUrj Øe esa tksM+k tkrk gS] rks ;g 
lekuUrj L-C ckt. dgk tkrk gSA lekukUrj esa gksus ls ,y o lh ds ,Økl oksYVst dk eku leku 
gksrk gSA 

 
czkWap djaV  
pwfd czkWap djaV ,d nwljs ls 1800 Phase shift esa gksrs gS] blfy, usV djaV nksuks djaV ds lfn’k 
¼osDVj½ ;ksx ls izkIr gksrk gSA baMDVj esa djaV oksYVst ls 900 ihNs gksrk gS ¼djaV ysx djrk gS½ 
,oa dsisfLVj esa djaV oksYVst ls 900 vkxs gksrks gSA¼djaV yhM djrk gS½ 
  tks ifj.kkeh djaV ¼IL ;k IC½ vf/kd gksrk gS djaV o oksYVst mlh Qst esa gksrs gS vFkkZr ;fn 
IC predominent current gS rks ifj.kkeh djaV Hkh oksYVst ls 900 ihNs gksxkA 
 
lfdZV dk baihMsal & dqy lfdZV baihMsal (Z) dk eku lfdZV oksYVst o dqy djaV dk vuqikr 
gksrk gSA 

Z=V/IT 

  lfdZV dk baihMsal] dsisflfVo ;k baMfDVo  gks ldrk gS tks eq[; djaV  }kjk fu/kkZfjr gksrk gS 
¼tc XL o XC ds cjkcj uk gks½ ;fn XL=XC gks rks ;g lfdZV jstksjsaV lfdZV dgykrh gSA 

isjsyy ¼lekukUrj½ L-C-R lfdZV 
 tc lekukUrj  L-C lfdZV ds lekukUrj esa R tksM+ fn;k tkrk gS rks ;g lekukUrj L-C-R 

lfdZV dgykrh gSA 

 
czkap djaV %& 
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izfrjks/k R esa djaV o oksYVst ,d gh Qst esa gksrs gS] tcfd buMDVj esa oksYVst] djaV ls 900 
vkxs¼yhM½ jgrk gS ,oa dsisfLVj esa oksYVst] djaV ls 900 ihNs¼ysx½ jgrk gSA 
 bl fLFkfr esa czkap djaV fuEu gksxsa & 

IR = V/R  ,   IL = V/XL,  IC= V/XC 
 mä czkap djaV ds lhfjt ;ksx djus ij ykbZu djaV dk eku Kkr fd;k tk ldrk gSA 
lfdZV baihMsal (Z) -  ckt. dk baihMsal oksYVst o VksVy djaV dk vuqikr gksrk gSA 

Z= V/IT 
Resonance -  tc lfdZV dk baMDVj fj;DVsal XL o dsisflfVo fj;DVsal XC ds cjkcj gksrk gS rks 
lfdZV bysDVªhdy esa jstksusal gksrk gSA 

XL = XC 
2πfl = 1/2πfc 

 
F= resonant frequency in hz 
L= inductance in henry 
C= capacitance in farad 
bl fLFkfr esa isjsyy jstksusaV lfdZV dk baihMsal vf/kdre gksrk gSA 
 
 

Filters 
 

fQYVj og lfdZV gksrk gS tks okafNr fQzDosalh dks ikl djrk gS o vU; fQDosalh dks jksd nsrk gSA 
1-Low Pass Filter –  
         ,slk fQYVj lfdZV tks ,d fof’k"V fQzDosalh ds uhps dh fQDosalh dks ikl djrk gS o mlls 
Åij dh fQDosalh dks jksd nsrk gSA mls Low Pass Filter dgrs gSA 

 
lk/kj.kr% yks ikl fQYVj esa ykbZu esa lhfjt esa tqM+k bUMDVj gksrk gS vFkok lekukUrj esa tqM+k gqvk 
dsisfLVj gksrk gSA de fQDosalh ij baMDVj dk baMDVho fj;DVsal XL de gksrk gS ,oa dsisfLVj dk 
dsisfLVo fj;DVsal vf/kd gksrk gS bl dkj.k baMDVj yks fQDosalh dks vklkuh ls ikl dj nsrk gS ,oa 
dsisflVj yks fQDosalh dks ck;ikl gksus ls cpkrk gSA baMDVj ,oa dSisflVj nksuks yxkus ij vf/kd 
izHkkoh yks ikl fQYVj curk gSA 
2-High Pass Filter –  
       ,slk fQYVj lfdZV tks ,d fof’k"V fQDosalh ds Åij dh fQDosalh dks ikl djrk gS o mlls 
uhps dh fQDosalh dks jksd nsrk gSA mls High Pass Filter dgrs gSA 
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lk/kj.kr% gkbZ ikl fQYVj esa ykbZu esa lhfjt esa tqM+k dsisflVj gksrk gS vFkok lekukUrj esa tqM+k gqvk 
baMDVj gksrk gSA vf/kd fQDosalh ij dsisfLVj dk dsisfLVo fj;DVsal de gksrk gS ,oa baMDVj dk 
baMfDVo fj;DVsal vf/kd gksrk gS bl dkj.k dsisflVj gkbZ fQDosalh dks vklkuh ls ikl dj nsrk gS 
,oa baMDVj vf/kd fQDosalh dks ck;ikl gksus ls cpkrk gSA baMDVj ,oa dSisflVj nksuks yxkus ij 
vf/kd izHkkoh gkbZ ikl fQYVj curk gSA 
 
3-Band Pass Filter- 
     ;g fQYVj fQDosalh ds ,d fof’k"V csaM dks ikl djrk gS ,oa vU; lHkh vkokafNr fQDosalh dks 
fjtsDV djrk gSA 

 
 

,d lk/kkj.k csaM ikl fQYVj ykbZu esa tqM+k lhfjt jstksjsaV lfdZV gksrk gS vFkok ykbZu esa ,Økl tqM+k 
iSjsyy jstksjsaV lfdZV okafNr fQDosalh ds fy,s U;wure baihMsal vkWQj djrk gS o bls vklkuh ls ikl 
gksus nsrk gS blh rjg isjsyy jstksjsaV lfdZV fMtk;MZ fQDosalh ds fy, vf/kdre baihMsal vkWQj djrk 
gS o bls ck;ikl gkus ls jksdrk gSA ;fn mä nksuks lfdZV dk mi;ksx ,d lkFk fd;k tkos rks vf/kd 
izHkkoh csaM ikl fQYVj izkIr gksrk gSA 
 
4-Band Stop  Filter-  
            ;g fQYVj fQDosalh ds ,d fof’k"V csaM dks fjtsDV djrk gS ,oa vU; lHkh okafNr fQDosalh 

dks ikl djrk gSA      
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       ,d lk/kkj.k csaM LVki fQYVj ykbZu esa tqM+k iSjsyy jstksjsaV lfdZV gksrk gS fMtk;MZ fQDosalh 
ds fy, vf/kdre baihMsal vkQj djrk gS o bls ikl gksus ls jksdrk gSA blh rjg lhfjt jstksusaV 
lfdZV tks ykbZu ds ,Økl tqM+k gksrk gS lhfjt jstksusaV lfdZV okafNr fQDosalh ds fy, U;wure 
baihMsal vkWQj djrk gS o bldks vklkuh ls ikl gksus nsrk gS ;fn mä nksuks lfdZV dk mi;ksx ,d 
lkFk fd;k tkos rks vf/kd izHkkoh csaM LVki fQYVj izkIr gksrk gSA 

000 
ys[kd & m-fu- js- lat; dqekj ikSjkf.kd 
fc"k; lkexzh dk lanHkZ &  
1-csfld bysDVzkfud & vkj-,l- ls/kk 
2- csfld jsfM;ks & ,e- Vsij 

 
 




