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/kkfjrk

(1) ifjHkk"kk % ge tkurs gS fd pkyd dks vkos’k nsus ij bldk foHko c<+rk gS vFkkZr~ VQ ∝ ⇒ CVQ = tgk¡ C ,d

fu;rkad gS ftls pkyd dh /kkfjrk dgrs gSaA vr% pkyd ds vkos’k xzg.k djus dh {kerk dks mldh /kkfjrk dgrs gSaA

pkyd dh /kkfjrk
o`f)esafoHkopkyd ds

kvkos'kx;kfn;pkyd dks==
V
Q

C

;fn V = 1 rks C = Q, vFkkZr~ fdlh pkyd dh fo|qr /kkfjrk la[;kRed :i ls pkyd dks fn, x;s ml vkos’k ds cjkcj gksrh
gS tks pkyd ds foHko esa ,dkad of̀) dj nsaA

(2) ek=d ,oa foek % S.I. ek=d =
oksYV

dwykWe
QSjM (F) gSA

vU; O;ogkfjd ek=d % mF, µF, nF ,oa pF ( FmF 3101 −= , FF 6101 −=µ , FnF 9101 −= , FFpF 121011 −== µµ )

C.G.S. ek=d % LFkSr QSjM QSjMLFkSrQSjM 111091 ×= foek – ][][ 2421 ATLMC −−=

(3) foyfxr ¼;k ìFkDd̀r½ xksyh; pkyd dh /kkfjrk % tc R f=T;k okys xksyh; pkyd dks Q vkos’k fn;k tkrk gS

rc bldh lrg ij foHko

R
Q

kV .=







=

04
1
πε

k

pkyd dh /kkfjrk R
V
Q

C 04πε== ⇒ R.R4C
90

109

1

×
== πε

C.G.S. i)fr esa] RC = ;fn pkyd K ijkoS|qrkad okys ek/;e esa fLFkr gS rks C = KR

 ;fn iF̀oh dks R = 6400 km f=T;k dk xksyh; pkyd eku ysa rks fl)kUrr% bldh /kkfjrk

3
9

106400
109

1 ××
×

=C Fµ711= gS] ijUrq lHkh izk;ksfxd dk;ksZa esa iF̀oh dh /kkfjrk vuUr ekuh tkrh gSA

 fdlh pkyd dh /kkfjrk pkyd dh vkd̀fr] foekvksa ¼vkdkj½] ek/;e dh izdf̀r ,oa pkyd ds lehi vU; pkyd dh
mifLFkfr ij fuHkZj djrh gS pkyd ds inkFkZ ij ughaA

(4) vkosf'kr pkyd dh ÅtkZ % tc ,d pkyd dks vkosf’kr fd;k tkrk gS rks bldk foHko 0 ls V rd ¼fp=kuqlkj½ c<+rk

gS( rFkk pkyd ij mifLFkr vkos’k o óksr ¼cSVjh½ ls vkus okys vkos’k ds chp izfrd"kZ.k cy ds fo:) dk;Z fd;k tkrk gSA ;gh dk;Z
pkyd dh fLFkj oS|qr fLFkfrt ÅtkZ ds :i esa lafpr gks tkrk gSA

xzkQ ls( dk;Z = ∆ OAB dk {ks=Qy QV
2
1=

vr% oS|qr fLFkfrt ÅtkZ QVU
2
1= ; CVQ = ls]

C
Q

CVQVU
22

1
2
1 2

2 ===

(5) vkosf'kr cw¡nksa dk la;kstu % eku yhft, gekjs ikl loZle n cw¡nsa gSa ftuesa izR;sd dh f=T;k - r, /kkfjrk – c, vkos’k – q,

foHko – v ,oa ÅtkZ – u gSA ;fn ;s cw¡nsa feydj ,d cM+h cw¡n cukrh gS] ftldh f=T;k - R, /kkfjrk - C, vkos’k - Q, foHko V ,oa ÅtkZ – U
gS rc

(i) cM+h cw¡n ij vkos’k : nqQ =

+++

+ +
+
+
+
+
+

++
+
+
+
+
+

+ Q

O

R

V

Q
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(ii) cM+h cw¡n dh f=T;k % cM+h cw¡n dk vk;ru = n × ,d NksVh cw¡n dk vk;ru = 33

3
4

3
4

rnR ππ ×= , rnR /31=

(iii) cM+h cw¡n dh /kkfjrk % cnC /31=

(iv) cM+h cw¡n dk foHko %
cn

nq
C
Q

V
3/1

== vnV /32=

(v) cM+h cw¡n dh ÅtkZ : 23/23/12 )()(
2
1

2
1

vncnCVU == unU /35=

(6) nks vkosf'kr xksyh; pkydksa dks /kkfRod rkj ls tksM+us ij vkos'kksa dk iquZforj.k % tc nks vkosf’kr pkydksa

dks ,d lqpkyd rkj }kjk tksM+rs gSa rks vkos’k vf/kd foHko okys pkyd ls de foHko okys pkyd dh vksj izokfgr gksus yxrk gSA
vkos’k izokg rc rd tkjh jgrk gS] tc rd fd nksuksa pkydksa dk foHko leku u gks tk;sA vkos’k izokg ds dkj.k bl izfØ;k esa Å"ek
ds :i esa ÅtkZ gkfu gksrh gS] ijUrq dqy vkos’k fu;r jgrk gSA la;kstu ds ckn pkydksa ds vkos’k] foHko ,oa ÅtkZ ifjofrZr gks tkrh
gSA

(i) u;s vkos’k % vkos’k laj{k.k ls QQQQQ =+=+ '
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(ii) mHk;fu"B foHko
kdqy /kkfjr
kdqy vkos'

=)(V
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= ⇒
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(iii) ÅtkZ gkfu % la;kstu ls iwoZ fudk; dh ÅtkZ

2
22

2
11 2

1
2
1

VCVCUi += ,oa la;kstu ds ckn fudk; dh ÅtkZ
2
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2211
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2
21 )(
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blfy;s ÅtkZ gkfu 2
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Concept

 pkyd dh /kkfjrk ,d fu;rkad gS] ;g vkos’k Q, foHko V ,oa pkyd ds inkFkZ dh izdf̀r ij fuHkZj ugha djrh gSA

l a ; ks t u l s i g y s

r1
Q1

C1

V1
U1

Q1=C1V1

r2

Q2=C2V2

Q2

C2

V2
U2

l a ; ks t u  d s  ckn  

r1
Q1′
C1

V

U1′

Q1′=C1V1

r2

Q2′=C2V2

Q2′
C2

V

U2′
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Example: 96 leku f=T;k dh ikjs dh vkB cw¡nksa ij leku vkos’k gSA bUgsa feykdj ,d cM+h cw¡n cuk;h xbZ gS] rks cM+h cw¡n vkSj NksVh
cw¡n dh /kkfjrk dk vuqikr gksxk [MP PMT 2002, 1990; MNR 1999, 87; DCE 1998]

(a) 16 xquk (b) 8 xquk (c) 4 xquk (d) 2 xquk

Solution: (d) lw= cnC .3/1= ⇒ ccC 2.)8( 3/1 ==

Example: 97 4 lseh- vkSj 6 lseh- dh f=T;k ds nks xksykdkjksa A vkSj B dks Øe’k% Cµ80 vkSj Cµ40 vkos’k fn;k tkrk gSA bu nksuksa

dks irys rkj ls tksM+k tkrk gS rks ,d xksykdkj ls vkos’k nwljs xksykdkj dks tkosxk [MP PET 1991]

(a) A ls B dh vksj Cµ20 (b) A ls B dh vksj Cµ16 (c) B ls A dh vksj Cµ32 (d) A ls B dh vksj

Cµ32

Solution: (d) dqy vkos’k CQ µ1204080 =+= lw= 







+

=
21

1
1' rr

r
QQ ls] xksys A ij u;k vkos’k









+

=
BA

A
A rr

r
QQ' Cµ48

64
4

120 =




+

= izkjEHk esa xksys A ij vkos’k Cµ80 FkkA vr% Cµ32 vkos’k xksys A ls

B dh vksj izokfgr gksxkA

Example: 98 Fµ3 ,oa Fµ5 okys nks iF̀kDdr̀ /kkfRod xksyksa dks Øe’k% V300 ,oa V500 rd vkosf’kr fd;k x;k gSA tc mUgsa ,d
rkj }kjk tksM+rs gSa rks ÅtkZ gkfu gS [Pb PMT 1999; CPMT 1999; KCET (Engg.) 2000]

(a) J012.0 (b) J0218.0 (c) J0375.0 (d) J75.3

Solution: (c) 2
21

21

21 )(
)(2

Δ VV
CC

CC
U −

+
= ls eku j[kus ij JU 0375.0=Δ

Example: 99 q vkos’k ,oa r f=T;k okyh ikjs dh 64 NksVh cw¡nsa feydj ,d cM+h cw¡n cukrh gSA izR;sd NksVh cw¡n ,oa cM+h cw¡n ds vkos’k
?kuRoksa dk vuqikr gS [KCET 2002]

(a) 1 : 64 (b) 64 : 1 (c) 4 : 1 (d) 1 : 4

Solution: (d)
2

2

2

4/

4/
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RQ

rq
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Small

π
π

σ
σ

pw¡fd R = n1/3r ,oa Q = nq

vr%
3/1

1

nBig

Small =
σ
σ

⇒
4
1=

Big

Small

σ
σ

nks [kks[kys xksys /ku-vkosf’kr gSA NksVk xksyk 50 V ij gS ,oa cM+k xksyk 100 V ij gSA mUgsa fdl izdkj O;ofLFkr
fd;k tk; rkfd mUgsa tksM+us ij vkos’k NksVs xksys ls cM+s xksys dh vksj izokfgr gks [Kerala PET 2002]

(a) mUgsa ,d-nwljs ds lehi j[kus ij (b) mUgsa ,d-nwljs ls cgqr vf/kd nwj j[kus ij

(c) NksVs xksys dks cM+s xksys ds vUnj j[kus ij (d) vk¡dM+s vi;kZIr gSa

Solution: (c)NksVs xksys dks cM+s xksys ds vUnj j[kus ij NksVs xksys dk foHko 150 V gks tk,xk ,oa bUgsa tksM+us ij vkos’k NksVs xksys
ls cM+s xksys dh vksj izokfgr gksxkA

la/kkfj=

(1) ifjHkk"kk % la/kkfj= ,d midj.k gS] tks fo|qr ÅtkZ dk laxzg djrk gSA

Tricky Example: 14
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;k

fdlh Hkh vkdf̀r ds nks pkyd ftu ij cjkcj o foijhr vkos’k gks ,oa ,d nwljs ds lehi fLFkr gks] feydj la/kkfj= dk fuekZ.k
djrs gSaA

(2) izrhd % la/kkfj= ds izrhdksa dks uhps fn[kk;k x;k gS

;k ifjorhZ la/kkfj=

(3) la/kkfj= dh /kkfjrk % la/kkfj= dh /ku-IysV ij mifLFkr vkos’k ,oa bldh IysVksa ds chp foHkokUrj ds vuqikr dks

la/kkfj= dh /kkfjrk dgrs gSa vFkkZr~
V
Q

C =

;fn V = 1, rks C = Q, vFkkZr~ fdlh la/kkfj= dh /kkfjrk og vkos’k gS tks la/kkfj= dh /ku-IysV dks nsus ij nksuksa IysVksa ds e/;
,dkad foHkokUrj mRié dj nsA

(4) vkos'ku % tc ,d la/kkfj= dh IysVksa dks ,d cSVjh ls

tksM+rs gSa rks ;g vkosf’kr gks tkrk gSA cSVjh ds /ku fljs ls tqM+h IysV
/ku-vkosf’kr ,oa _.k fljs ls tqM+h IysV _.k-vkosf’kr gks tkrh gSA
la/kkfj= ds iw.kZ-vkosf’kr gksus ij ifjiFk esa vkos’k izokg cUn gks tkrk
gSA bl fLFkfr ij la/kkfj= dh IysVksa ds chp foHkokUrj cSVjh ds fljksa
ij foHkokUrj (V) ds rqY; gks tkrk gSA

(5) la/kkfj= ij vkos'k % la/kkfj= ij usV vkos’k lnSo 'kwU; gksrk gS] ijUrq tc ge dgrs gSa fd la/kkfj= ij vkos’k Q gS rks

bldk vFkZ gS fd la/kkfj= dh izR;sd IysV ij mifLFkr vkos’k dk ifjek.kA la/kkfj= ds fuekZ.k esa vkos’k forj.k dks fuEu fp= esa
Øe’k% le>k;k gS

(6) vkosf'kr la/kkfj= esa lafpr ÅtkZ % tc la/kkfj= dks fdlh oksYVst óksr ¼cSVjh½ ls vkosf’kr djrs gSa rks ;g

viuh IysVksa ds chp mifLFkr ek/;e esa fo|qr ÅtkZ dk lap; dj ysrk gSA ;fn C = la/kkfj= dh /kkfjrk; Q = la/kkfj= ij

vkos’k ,oa =V la/kkfj= dh IysVksa ds chp foHkokUrj gS rks la/kkfj= esa lafpr ÅtkZ
C

Q
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⇒

– Q+Q

V
+ –

+ –

+ –

C

V

+Q

2
Q+

2
Q+

⇒ ⇒

X X

⇒
2
Q+

2
Q+

2
Q−

X

2
Q+

Y

+ Q – Q

X Y

+
+

+

+

+

+

+Q
–
–

–

–

–

–

–Q



fLFkj oS|qr

75

 cSVjh }kjk la/kkfj= dks vkosf’kr djus esa iznk; ÅtkZ (QV) dk vk/kk Hkkx 




 QV
2
1 la/kkfj= esa lafpr gks tkrk gS 'ks"k vk/kk

Hkkx 




 QV
2
1 Å"ek ds :i esa O;; gks tkrk gSA

(7) la/kkfj= ds izdkj % eq[;r% la/kkfj= fuEu rhu izdkj ds gksrs gSaA

lekukUrj IysV la/kkfj= xksyh; la/kkfj= csyukdkj la/kkfj=

;g nks lekukUrj /kkfRod IysVksa ¼òÙkkdkj ;k
vk;rkdkj ;k oxkZdkj½ ls feydj cuk gksrk gS]
IysVksa ds chp vYi nwjh gksrh gSA

A = IysVksa dk izHkkoh {ks=Qy

d = IysVksa ds chp dh nwjh

Q = izR;sd IysV dh vUnj okyh lrg ij
mifLFkr vkos’k dk ifjek.k

σ = izR;sd IysV dk vkos’k ?kuRo 




=

A
Q

V = IysVksa ds chp foHkokUrj

E = IysVksa ds chp mRié fo|qr {ks= 





=

0ε
σ

/kkfjrk %
d
Aε

C 0=

CGS esa]
d

A
C

π4
=

;fn IysVksa ds chp K ijkoS|qrkad okyk ek/;e
Hkjk gqvk gS rc /kkfjrk c<+dj K xquh gks tkrh
gS KCC'=

;g nks ladsUnzh pkyd xksyksa ls feydj cuk
gksrk gSA vkUrfjd xksys dks vkos’k fn;k
tkrk gS tcfd ckgjh xksys dks HkwlEifdZr
djrs gSaA (a < b)

/kkfjrk :
ab

ab
.πεC
−

= 04

CGS esa]
ab

ab
C

−
= , xksyksa ds chp

ijkoS|qrkad ek/;e (K) mifLFkr gksus ij

/kkfjrk
ab

b
KπεC'
−

=
2

04

fo’ks"k
;fn ckgjh xksys dks +Q vkos’k fn;k x;k gS
tcfd vUnj ds xksys dks HkwlEifdZr fd;k
x;k gS] rc

vkUrfjd xksys ij izsfjr vkos’k

Q
b
a

Q .' −= bl fudk; dh /kkfjrk

ab
b

.πεC'
−

=
2

04

;g O;oLFkk ¼fudk;½ ,d la/kkfj= ugha gS]
ijUrq bldh /kkfjrk ,d xksyh; la/kkfj= dh
/kkfjrk ,oa ,d xksyh; pkyd dh /kkfjrk ds
;ksx ds rqY; gS] vFkkZr~

b
ab

ab
ab

b
00

2

0 44.4 πεπεπε +
−

=
−

;g nks ladsUnzh; csyuksa ls feydj cuk
gksrk gSA vkUrfjd csyu dks vkos’k nsrs gSa
tcfd ckgjh csyu dks HkwlEifdZr djrs gSaA
(a< b), l –mHk;fu"B yEckbZ

/kkfjrk %








=

a
b
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C

elog

2 0

csyuksa ds chp esa ijkoS|qrkad ek/;e (K)
Hkjk gksus ij /kkfjrk K xquh c<+ tkrh gS
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Concepts

 ;g ,d xyr vo/kkj.kk gS fd la/kkfj= vkos’k dk laxzg djrk gS ijUrq okLro esa la/kkfj= IysVksa ds chp fLFkj oS|qr {ks= esa fo|qr ÅtkZ dk lap; djrk gSA

 vleku {ks=Qy okyh IysVsa Hkh la/kkfj= cukrh gS ijUrq /kkfjrk dh x.kuk esa budk izHkkoh vfrO;kIr {ks=Qy gh fy;k tkrk gSA

 ;fn nks IysVksa dks vkeus-lkeus j[krs gSa rks rhu la/kkfj= curs gSaA ,d vuUr ij Hkw-lEifdZr oLrq ,oa igyh IysV dh izFke lrg ds chp] nwljk nksuksa
IysVksa ds chp ,oa rhljk nwljh IysV dh nwljh lrg ,oa vuUr ij fLFkr Hkw-lEifdZr oLrq ds chpA ijUrq igys ,oa rhljs la/kkfj= dh /kkfjrk nwljs
la/kkfj= dh rqyuk esa ux.; gSA

 lekukUrj IysV la/kkfj= dh /kkfjrk IysVksa ds izHkkoh vfrO;kIr (overlapping) {ks=Qy ij )( AC ∝ , IysVksa ds vUrjky ij 




 ∝

d
C

1
,oa IysVksa ds

chp ijkoS|qr ek/;e ij fuHkZj djrh gSA tcfd ;g vkos’k] foHko ,oa IysVksa dh izdf̀r ,oa eksVkbZ ij fuHkZj ugha djrh gSA

 lekUrj IysV la/kkfj= dh IysVksa ds chp vUrjky de j[krs gSa] ftlls IysVksa ds fdukjksa ij fÝaftax (Fringing) ;k ,t izHkko (Edge effect) u gksA

 xksyh; pkyd ml xksyh; la/kkfj= ds rqY; gS ftlds ckgjh xksys dh f=T;k vuUr gSA

 xksyh; la/kkfj= lekukUrj IysV la/kkfj= dh rjg O;ogkj djrk gS ;fn bldh xksyh; lrgksa dh f=T;k;sa cgqr vf/kd gks ,oa buds chp vUrjky cgqr
de gksA

 lekUrj IysV la/kkfj= dh IysVksa ds chp fo|qr {ks= (E = σ/ε0) IysVksa ds vUrjky ij fuHkZj ugha djrk gSA

 ;fn lekUrj IysV la/kkfj= dh IysVksa dks ijLij nwj gVk;k tk; ,oa ;fn fdlh le; muds chp vUrjky ‘d’ gS rc bldh /kkfjrk ifjorZu dh nj

¼le; ds lkFk½
2

1

d
ds lekuqikrh gksrh gSA

 xksyh; la/kkfj= esa xksyh; lrgksa ds chp f=T;h; ,oa vle:i fo|qr {ks= mRié gksrk gSA

 nsk pkyd IysVs X ,oa Y ,d&nwljs ds lehi fLFkr gSA IysV X dks 1Q vkos’k ,oa IysV X dks Q2 vkos’k fn;k x;k gSA )( 21 QQ > , rc vkos’k dk

forj.k pkjksa lrgksa a, b, c ,oa d ij fp=kuqlkj gksxkA

Example: 100fdlh 'kq) la/kkfj= dh /kkfjrk 1 QSjM gSA fn"V/kkjk ifjiFk esa bldk izHkkoh izfrjks/k gksxkA [MP PMT 2000]

(a) 'kwU; (b) vuUr (c) 1 vkse (d)
2
1 vkse

Solution: (b) la/kkfj= D.C. ij dk;Z ugha djrk gS vFkkZr~ D.C. ds fy, bldk izHkkoh izfrjks/k vuUr gksrk gSA blls ;g D.C. /kkjk dks
izokfgr ugha gksus nsrk gSA

Example: 101,d izdk’k-cYc] ,d /kkfj= vkSj ,d cSVjh dks fn[kk, x, vuqlkj tksM+k x;k gSA fLop S [kqyk gSA tc fLop S dks cUn
fd;k tk,] rks fuEufyf[kr esa ls dkSulk lR; gS [MP PMT 1995]
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⇒
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a c
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(a) tc /kkfj= vkosf’kr gksuk izkjEHk gksrk gS rks cYc ,d {k.k ds fy, nhIr gksxk

(b) cYc rc nhIr gksxk tc /kkfj= iw.kZ vkosf’kr gks tk,

(c) cYc nhIr gksxk gh ugha

(d) fu;fer vUrjky ij cYc tysxk vkSj cq>sxk

Solution: (a) izkjEHk esa tc dqath nckrs gSa rks la/kkfj= y?kqifFkr (Short circuited) gks tkrk gSA vr% cYc ty tk,xkA ysfdu tc
la/kkfj= iwjh rjg vkosf’kr gks tkrk gS rks [kqys ifjiFk dh Hkk¡fr dk;Z djrk gS] blfy, cYc ugha tysxkA

Example: 102tc ,d la/kkfj= dh IysVksa ds chp vUrjky 8 lseh- gS rks bldh /kkfjrk Fµ10 gSA ;fn IysVksa ds chp dk vUrjky 4

lseh- dj fn;k tk; rks bldh /kkfjrk gksxh [CBSE 2001; Similar to CPMT 1997; AFMC 2000]

(a) Fµ10 (b) Fµ15 (c) Fµ20 (d) Fµ40

Solution: (c)
dd

A
C

10 ∝=
ε ∴

1

2

2

1

d
d

C
C
= ;k FC

d
d

C µ2010
4
8

1
2

1
2 =×=×=

Example: 1033 F /kkfjrk okys lekUrj IysV la/kkfj= dh IysVksa dk {ks=Qy D;k gksxk ;fn IysVksa ds chp vUrjky mm5 gS

[BHU 2002; AIIMS 1998]

(a) 2910694.1 m× (b) 2910529.4 m× (c) 2910281.9 m× (d) 2910981.12 m×

Solution: (a)
d
A

C 0ε= ⇒
12

3

0 1085.8

1053
−

−

×
××==

ε
Cd

A 2910694.1 m×=

Example: 104;fn Fµ6 /kkfjrk okys la/kkfj= ds fljksa ij foHkokUrj 10 V ls 20 V dj fn;k tk; rks bldh ÅtkZ esa of̀) gksxh

[CPMT 1997, 87]

(a) J4102 −× (b) J4104 −× (c) J4103 −× (d) J4109 −×

Solution: (d) izkjEHk esa ÅtkZ 2
12

1
CVUi = ; vUr esa ÅtkZ 2

22
1
CVU f =

∴ ÅtkZ esa of̀) )(
2
1 2

1
2
2 VVCUUU if −=−=∆

)1020(106
2
1 226 −××= − J4109 −×=

Example: 105,d xksyh; la/kkfj= nks ladsUnzh pkydksa }kjk fufeZr gSA vkUrfjd pkyd dh f=T;k 1R vkSj foHko 1V gS vkSj cká

pkyd dh f=T;k R2 rFkk foHko V2 gSA dsUnz ls x nwjh ij fLFkr fcUnq P dk foHko gksxk ¼ 12 RxR >> ½ [MP PMT 1997]

(a) )( 1
12

21 Rx
RR
VV

−
−
−

(b)
xRR

RxRVxRRV
)(

)()(

12

122211

−
−+−

(c)
)( 12

2
1 RR

xV
V

−
+ (d) x

RR
VV

)(
)(

21

21

+
+

Solution: (b) ekuk vkUrfjd ,oa ckgjh xksykas ij vkos’k Øe’k% 1Q vkSj 2Q gSA 1R f=T;k okys vkUrfjd xksys dk foHko V1 gS

vr%
2

2

1

1
1 R

Q
R
Q

V += …….. (i) (Lo;a ds vkos’k ds dkj.k foHko + ckgjh xksys ds dkj.k foHko)

2R f=T;k okys ckgjh xksys dk foHko V2 gS

s + –
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vr%
2

1

2

2
2 R

Q
R
Q

V += …….. (ii) (Lo;a ds vkos’k ds dkj.k foHko + vkUrfjd xksys ds dkj.k foHko)

;fn nksuksa xksyksa ds e/; mHk;fu"B dsUnz ls x nwjh ij fLFkr fcUnq P ij foHko V gS rc

1

1
1

1

2

21

R
Q

V
x
Q

R
Q

x
Q

V −+=+= 1
1

11
1

1
1

)(11
V

xR
xRQ

V
Rx

Q +
−

=+





−= ……..(iii)

lehdj.k (ii) dks (i) esa ls ?kVkus ij

2

1

1

1
21 R

Q
R
Q

VV −=− ⇒ 11122121 )( QRQRRRVV −=− ⇒
12

2121
1

)(
RR

RRVV
Q

−
−

=

Q1 dk ;g eku leh (iii) esa j[kus ij

1
121

21211

)(
)()(

V
RRxR

RRVVxR
V +

−
−−

= ⇒ .
)(

)()(

12

122211

RRx
RxRVxRRV

V
−

−+−
=

Example: 106,d ok;q la/kkfj= esa izR;sd IysV dk O;kl 4 lseh- gSA bl IysV la/kkfj= dh /kkfjrk 20 lseh- O;kl ds xksys dh /kkfjrk ds
cjkcj j[kus ds fy;s IysVksa ds chp nwjh gksxh [MP PET 1996]

(a) 3104 −× ehVj (b) 3101 −× ehVj (c) 1 lseh- (d) 3101 −× lseh-

Solution: (b) iz’ukuqlkj R
d
A

0
0 4πε
ε

= ⇒ 3
2

22

101
10104

)102(
4

−
−

−
×=

××
×==

π
π

πR
A

d ehVj

Example: 107,d xksyh; la/kkfj= ds Hkhrjh vkSj cká xksyksa dh f=T;k,¡ Øe’k% a ,oa b gSaA nksuksa ds e/; gok gSA ,d ckj cká xksyk
iF̀oh ls tksM+sa vkSj nwljh ckj Hkhrjh xksyk tksM+sa rks nksuksa ckj cus la/kkfj=ksa dh /kkfjrkvksa esa vUrj gksxk [MP PET 1996]

(a) 'kwU; (b) a04πε (c) b04πε (d) 





− ab
b

a04πε

Solution: (c) xksyh; la/kkfj= dh /kkfjrk tcfd cká xksys dks iF̀oh ls tksM+k x;k gks]
ab

ab
C

−
= .4 01 πε ;fn vkUrfjd xksys dks

iF̀oh ls tksM+k x;k gks
ab

b
C

−
=

2

02 .4πε vr% /kkfjrkvksa esa vUrj bCC .4 012 πε=−

Example: 108 Fµ4 ds la/kkfj=ksa dks 400 V rd vkosf’kr djds bldh IysVksa dks Ωk1 ds izfrjks/k ls tksM+k x;k gSA izfrjks/k esa mRié

Å"ek gksxh [CBSE PMT 1994]

(a) 0.16 J (b) 1.28 J (c) 0.64 J (d) 0.32 J

Solution: (d) la/kkfj= dks 1 kΩ ds izfrjks/k ls tksM+us ij ;g fujkosf’kr gks tk,xk ,oa blesa lafpr ÅtkZ izfrjks/k esa Å"ek ds :i esa
O;; gks tk,xhA

2

2
1
CVU = 26 )400(104

2
1 ×××= − .32.0 J=

Example: 109,d la/kkfj= dh IysVksa ds chp foHkokUrj V5 ls c<+kdj V10 djus esa fd;k x;k dk;Z W gSA bls V10 ls c<+kdj
V15 djus esa fd;k x;k dk;Z gksxk

(a) 0.6W (b) W (c) 1.25W (d) 1.67W

Solution: (d) dk;Z = ÅtkZ esa ifjorZu initialfinal UU −= )(
2
1 2

1
2
2 VVC −=

tc foHkokUrj V5 ls V10 fd;k tkrk gS

rc )510(
2
1 22 −= CW ……..(i)
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tc foHkokUrj V10 ls V15 fd;k tkrk gS

rc )1015(
2
1

' 22 −= CW ……..(ii)

leh- (i) o (ii) dks gy djus ij

WW 67.1' =

,d iF̀kDdr̀ C /kkfjrk okys lekUrj IysV la/kkfj= dh pkjksa lrgksa ij ¼fp=kuqlkj½ vkos’k 1Q , 2Q , 3Q ,oa

4Q gSaA IysVksa ds chp foHkokUrj gS [UPSEAT 2003; IIT-JEE (Screening) 1999]

(a)
C

QQQQ
2

4321 +++
(b)

C
QQ

2
32 + (c)

C
QQ

2
32 − (d)

C
QQ

2
41 +

Solution: (c)vkeus-lkeus fLFkr nks lery pkyd lrgksa ij vkos’k ?kuRo cjkcj o foijhr izdf̀r dk gksuk pkfg,A ;gk¡ IysV
{ks=Qy leku gSa] blfy, 32 QQ −= A

la/kkfj= ij vkos’k dk vFkZ gksrk gS] /ku IysV dh vkUrfjd lrg ij vkos’k ¼;gk¡ ij 2Q gS½

vr% IysVksa ds chp foHkokUrj
/kkfjrk

kvkos'=
C
Q

C
Q

2
2 22 ==

C
QQ

C
QQ

22
)( 3222 −
=

−−
=

ijkoS|qr
ijkoS|qr fo|qrjks/kh inkFkZ gksrs gSa] tks vius esa ls fo|qr dks izokfgr ugha gksus nsrs fdUrq fo|qr izHkko dk izn’kZu djrs gSaA buesa

eqä bysDVkWu ugha gksrs gSaA ;s fo|qr {ks= esa j[ks tkus ij /kzqfor gks tkrs gSaA

ge tkurs gS fd izR;sd ijek.kq esa /kukosf’kr ukfHkd ds pkjksa vkSj _.kkosf’kr bysDVªkWu forfjr jgrs gSaA nks foijhr vkos’k okys
{ks=ksa ds vius-vius dsUnz gksrs gSaA ukfHkd esa mifLFkr /kukosf’kr izkWVksuksa dk nzO;eku dsUnz /ku-vkos’k dk dsUnz gksrk gSA _.kkosf’kr
bysDVªkWuksa dk nzO;eku dsUnz _.k-vkos’k dk dsUnz gksrk gSA

(1)ijkoS|qr ds izdkj % ijkoS|qr nks izdkj ds gksrs gSa

Tricky Example: 15

Q1

Q2

Q3

Q4
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(i) /kzqoh; ijkoS|qr % tSls ty ,Ydksgy 2CO , 3NH , HCl bR;kfn

/kzqoh; v.kq@ijek.kqvksa ls cus gksrs gSaA

/kzqoh; ijkoS|qrkad inkFkZ ds v.kqvksa esa /kukos’kksa dk dsUnz vkSj _.kkos’kksa
dk dsUnz lEikrh ugha gksrs gSaA

fo|qr {ks= dh vuqifLFkfr esa Hkh izR;sd /kzqoh; v.kq esa LFkkbZ f}/kzqo vk?kw.kZ

)(p


gksrk gS] ijUrq ijkoS|qr inkFkZ dk ifj.kkeh f}/kzqo vk?kw.kZ 'kwU; gksrk

gS D;ksafd fo|qr {ks= dh vuqifLFkfr esa /kzqoh; v.kq bl izdkj fc[kjs gksrs
gSa fd os ,d-nwljs dks f}/kzqo vk?kw.kZ dks fujLr dj nsrs gSA

fo|qr {ks= dh mifLFkfr esa /kzqoh; v.kq fo|qr {ks= dh fn’kk esa lajsf[kr
gks tkrs gSa ,oa inkFkZ ,d fuf’pr f}/kzqo vk?kw.kZ izkIr dj ysrk gSA

(ii) v/kzqoh; ijkoS|qr % tSls 2N , 2O , cSathu] ehFksu bR;kfn vkfn

v/kzqoh; ijek.kqvksa ;k v.kqvksa ls cus gksrs gSaA fo|qr {ks= dh vuqifLFkfr
esa v/kzqoh; v.kqvksa ds /ku vkos’k dk dsUnz vkSj _.kkos’k dk dsUnz ,d
nwljs ij lEikrh gksrs gSaA

tc fo|qr {ks= vkjksfir fd;k tkrk gSA rks /kukos’k fo|qr {ks= dh fn’kk
esa ,oa _.kkos’k fo|qr {ks= ds foijhr fn’kk esa cy dk vuqHko djrs gSa
vkSj ,d izsfjr oS|qr f}/kzqo cu tkrk gSA lkekU; voLFkk esa izR;sd v.kq
dk f}/kzqo vk?kw.kZ 'kwU; gksrk gSA

 lkekU;r% fdlh Hkh dqpkyd inkFkZ dks ijkoS|qr dgrs gSa ijUrq
O;kid :i esa os dqpkyd inkFkZ ftuds v.kq v/kzqoh; gksrs gSa ijkoS|qr
dgykrs gSa D;ksafd v/kzqoh; v.kq esa izsfjr f}/kzqo vk?kw.kZ mRié gks tkrk gSA

(2) ijkoS|qr iêh dk /kzqo.k % fo|qr {ks= (E) vkjksfir djus ij ijkoS|qr iêh dh

nksuksa lrgksa ij cjkcj o foijhr vkos’k izsfjr gks tkrs gSaA

eku yhft, ,d ijkoS|qr iêh dks ,d la/kkfj= dh IysVksa ds chp j[kk x;k gS tSlk
fd fp= esa fn[kk;k x;k gSA

;fn ijkoS|qr ek/;e ¼ifêdk½ esa izsfjr vkos’k ds dkj.k fo|qr {ks= iE gS rc ¼fp= ls½

izsfjr fo|qr {ks= vkjksfir {ks= E ds foijhr gS vr% IysVksa ds chp ifj.kkeh fo|qr {ks=

iEEE −=' gSA bl izdkj izsfjr fo|qr {ks= vkjksfir fo|qr {ks= dh rhozrk dks de dj nsrk

gSA

(3) ijkoS|qrkad % fo|qr {ks= esa ijkoS|qr ifêdk j[kus ij ifj.kkeh fo|qr {ks= ?kV tkrk gSA

;fn =E eq[; vkjksfir fo|qr {ks= ,oa ='E ifj.kkeh fo|qr {ks= ¼ifêdk j[kus ij½ gS] rc K
E
E =
'

; ;gk¡ K dks ijkoS|qrkad dgrs

gSaA K dks inkFkZ dh vkisf{kd fo|qr’khyrk ;k fof’k"V izsj.kh; /kkfjrk SIC (Specific Inductive Capacitance) Hkh dgrs gSaA

K dk eku lnSo 1 ls cM+k gksrk gSA fuokZr~ esa /kzqo.k ugha gksrk gS vr% 'EE = (K = 1)

(4) ijkoS|qr Hkatu ,oa ijkoS|qr lkeF;Z (Dielectric strength) : ;fn ijkoS|qr inkFkZ ij cgqr mPp fo|qr {ks= vkjksfir

djrs gSa rks blds ijek.kqvksa dh ckgjh d{kkvksa esa fLFkr bysDVªkWu ìFkd gksus yxrs gSaA rc ijkoS|qr inkFkZ pkyd cu tkrk gSA bl
?kVuk dks ijkoS|qr Hkatu dgrs gSaA

+
+
+
+
+

+

+

+

+

+

–
–
–
–
–

–
–

–

–

–

E

Ei

+– +–

+– +–

+– +–

+– +–

+–+ +
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++ –– 0=P
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fo|qr {ks= ;k foHko izo.krk ds ml vf/kdre eku dks] ftls ijkoS|qr ek/;e fcuk Hkatu ds lgu dj lds] ijkoS|qr ek/;e dh
ijkoS|qr lkeF;Z dgrs gSaA

bldk S.I. ek=d
m
V ,oa O;ogkfjd ek=d

mm
kV gSA ok;q dh ijkoS|qr lkeF;Z 3 × 106 V/m gSA

lekUrj IysV la/kkfj= dh jkf'k;ksa (Q, C, V, E ,oa U) esa ifjorZu

eku yhft, gekjs ikl ,d ok;q-Hkkfjr lekUrj IysV la/kkfj= gS bldh fofHké jkf’k;k¡ %

vkos’k – Q, i"̀B vkos’k ?kuRo –
A
Q=σ , /kkfjrk –

d
A

C 0ε=

IysVksa ds chp foHkokUrj – dEV .=

IysVksa ds chp fo|qr-{ks= dh rhozrk –
00 εε

σ
A
Q

E ==

lafpr ÅtkZ – QV
C

Q
CVU

2
1

22
1 2

2 ===

(1) tc IysVksa ds chp ijkoS|qr ek/;e (K) iw.kZ:i ls Hkj fn;k tk;s % bl fLFkfr esa /kkfjrk K xquh c<+ tkrh gS

vFkkZr~
d
AK

C 0'
ε

= ⇒ KCC ='

ijkoS|qr ek/;e dk izHkko vU; jkf’k;ksa tSls % vkos’k] foHkokUrj ,oa ÅtkZ vkfn ij] bl rF; ij fuHkZj djrk gS fd la/kkfj=
cSVjh ls tqM+k gS ;k gVk fn;k x;k gSA

jkf'k cSVjh ugha tqM+h gS cSVjh tqM+h gS

/kkfjrk KCC =′ KCC ='

vkos'k QQ =′ ¼vkos’k fu;r jgrk gS½ KQQ =′

foHko
K
V

V =′ VV =′ ¼pw¡fd cSVjh foHkokUrj dks fu;r j[krh gS½

fo|qr {ks= dh rhozrk
K
E

E =′ EE =′

ÅtkZ K
U

U =' UKU =′

 ;fn iwNs x;s iz’u esa cSVjh ds ckjs esa dqN ugha dgk x;k gS rks cSVjh dk la/kkfj= ls gVk gqvk ekusaA

(2) tc IysVksa ds chp ijkoS|qr ek/;e vkaf'kd :i ls Hkjk gks % ;fn )( dtt < eksVkbZ dh ijkoS|qr iêh IysVksa ds chp

j[k nh tkrh gS tSlk fd fp= esa fn[kk;k x;k gSA rc =E IysVksa ds chp eq[; fo|qr {ks=] =iE ijkoS|qr ek/;e esa izsfjr fo|qr {ks=

,oa )(' iEEE −= = ijkoS|qr ek/;e esa ifj.kkeh fo|qr {ks= gSA

+
+

+

+

+
+

–
–

–

–

–
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+Q –Q

Air

d

V

A

d
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V
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la/kkfj= IysVksa ds chp foHkokUrj

t
K
E

tdEtEtdEV .)(')(' +−=+−=

⇒ 
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 +−=





 +−=

K
t
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A
Q
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td
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tdEV
00

'
εε

σ

la/kkfj= dh /kkfjrk

'
'

V
Q

C = ⇒

K
t

td

A
C

+−
= 0'

ε

tc ,d ls vf/kd ijkoS|qr ifê;k¡ IysVksa ds chp fp=kuqlkj j[kh gksa rc
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4
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(3) tc ,d /kkfRod iêh IysVksa ds chp j[k nh tk;s

/kkfjrk
)(

' 0

td
A

C
−

=
ε

∞='C ¼bl fLFkfr esa la/kkfj= y?kqifFkr gks tkrk gSA½

(4) tc IysVksa ds chp dh nwjh ifjofrZr dh tk;s % ;fn IysVksa ds chp dh nwjh ifjofrZr dh tkrh gS rks /kkfjrk] lEcU/k

d
C

1∝ ds vuqlkj ifjofrZr gksrh gSA vU; jkf’k;ksa ij izHkko bl rF; ij fuHkZj djrk gS fd cSVjh ifjiFk esa gS ;k ughaA

(i) IyVksa ds chp vUrjky c<+k;k tk;s
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jkf'k cSVjh gVk nh xbZ gS cSVjh tqM+h gS

/kkfjrk ?kVrh gS
d

C
1∝ vFkkZr~ CC <' ?kVrh gS CC <'

vkos'k fu;r jgrk gS]

vFkkZr~ QQ ='

?kVrk gS vFkkZr~ QQ <'

'ks"k vkos’k )'( QQ − cSVjh esas okil pyk tkrk gS

foHkokUrj c<+rk gS D;ksafd
C
Q

V = ⇒
C

V
1∝ vFkkZr~ VV >' VV =′ ¼pw¡fd cSVjh foHkokUrj dks fu;r j[krh gS½

fo|qr {ks= fu;r jgrk gS] D;ksafd
00 εε

σ
A
Q

E ==

vFkkZr~ EE ='

?kVrk gS] D;ksafd
0εA

Q
E = ⇒ QE ∝

vFkkZr~ EE <'

ÅtkZ
c<+rh gS] D;ksafd

C
Q

U
2

2
= ⇒

C
U

1∝

vFkkZr~ UU >'

?kVrh gS] D;ksafd 2

2
1
CVU = ⇒ CU ∝

vFkkZr~ UU <'

(ii) IysVksa ds chp vUrjky ?kVk;k tk;s

jkf'k cSVjh gVk nh xbZ gS cSVjh tqM+h gS

/kkfjrk
c<+rh gS] D;ksafd

d
C

1∝ vFkkZr~ CC >' c<+rh gSa CC >'

vkos'k fu;r jgrk gS D;ksafd cSVjh ifjiFk esa ugha gS

vFkkZr~ QQ ='

c<+rk gS D;ksafd cSVjh ifjiFk esa gS vFkkZr~ QQ >'

'ks"k vkos’k )'( QQ − cSVjh ls izkIr gksrk gS

foHkokUrj ?kVrk gS] D;ksafd
C
Q

V = ⇒
C

V
1∝ vFkkZr~ VV <' VV =′ ¼pw¡fd cSVjh foHkokUrj dks fu;r j[krh gS½

fo|qr {ks= fu;r jgrk gS D;ksafd
00 εε

σ
A
Q

E ==

vFkkZr~ EE ='

c<+rk gS D;ksafd
0εA

Q
E = ⇒ QE ∝

vFkkZr~ EE >'

ÅtkZ
?kVrh gS D;ksafd

C
Q

U
2

2
= ⇒

C
U

1∝

vFkkZr~ UU <'

c<+rh gS D;ksafd 2

2
1
CVU = ⇒ CU ∝

vFkkZr~ UU >'
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vkosf'kr la/kkfj= dh IysVksa ds chp cy

cy dh x.kuk djus ds fy, eku yhft, _.k IysV /ku-vkosf’kr IysV ¼óksr½ ds fo|qr {ks= esa fLFkr gS rc /ku IysV ds lehi

fo|qr {ks=
02ε
σ=E vr% _.k IysV ij cy QEF =







×−=

02ε
σσAF A

0

2

2ε
σ−=

⇒
A

QA
F

0

2

0

2

22
||

εε
σ ==

lekUrj IysV la/kkfj= dh IysVksa ds chp ÅtkZ ?kuRo

vkosf’kr la/kkfj= esa ÅtkZ vkos’k ;k IysVksa ij dsfUnzr ugha gksrh gS cfYd lEiw.kZ fo|qr {ks= esa forfjr gksrh gSA la/kkfj= dh IysVksa
ds chp fLFkr lEiw.kZ vk;ru esa fo|qr {ks= fo|eku gSA vr%

ÅtkZ ?kuRo
Ad
V

d
A

Ad

CV 2
0

2

2
12

1







===
ε

vk;ru
ÅtkZ 2

0

2

0 2
1

2
1

E
d
V εε =




=

Concepts

 ;fn la/kkfj= cSVjh ls tqM+k gS rks blds fljksa ij foHkokUrj fu;r jgrk gS vkSj ;fn cSVjh ugha tqM+h gS rks la/kkfj= ij vkos’k fu;r jgrk gSA

 lekUrj IysV la/kkfj= dh IysVksa ds e/; vkaf’kd :i esa ijkoS|qr ek/;e Hkjus ij /kkfjrk ds lw= esa] 




 +−

K
t

td dks IysVksa ds e/; dh izHkkoh ok;q

nwjh dgrs gSaA

 tc ijkoS|qr ek/;e vkaf’kd :i ls lekUrj IysV la|kfj= dh IysVksa ds chp Hkj fn;k tkrk gS rks bldh /kkfjrk c<+ tkrh gS ijUrq foHkokUrj ?kV tkrk

gSA /kkfjrk ,oa foHkokUrj dks iwoZor (vFkkZr~
d
A

C 0ε= , dV
0ε
σ= ) cuk;s j[kus ds fy, ekuk IysV vUrjky 'd ls c<+k fn;k tkrk gS rc

d
A

K
t

tdd

A 00

'

εε
=





 +−+

⇒
d't
t

K
−

=

Example: 110vkosf’kr la/kkfj= dh IysVksa ds chp ek/; ÅtkZ ?kuRo gS (;gk¡ Q= la/kkfj= ij vkos’k ,oa A = IysV {ks=Qy) [MP PET 2002]

(a)
2

0

2

2 A

Q

ε
(b)

2
02 A

Q

ε
(c)

A
Q

0

2

2ε
(d) buesa ls dksbZ ugha

Solution: (a) ÅtkZ ?kuRo
2

0

22

0
0

2
0

22
1

2
1

A

Q
A
Q

E
εε

εε =





==

Example: 111 Fµ15 okys la/kkfj= esa IysV vUrjky 2 mm gSA ,d ijkoS|qr iêh )2( =K ftldh eksVkbZ 1 mm gSS] IysVksa ds chp j[k
nh tkrh gSA rc ubZ /kkfjrk gksxh [BHU 1994, Similar to BHU 2000]

(a) Fµ15 (b) Fµ20 (c) Fµ30 (d) Fµ25

Solution: (b)fn;k gS F
d
A

C µ
ε

150 == ……..(i)

,oa

2
10

10102

'
3

33

00
−

−− +−×
=

+−
=

A

K
t

td

A
C

εε 3
0 10

3
2 ××= Aε ; leh- (i) ls] FC µ20' =

d

A

+
+

+

+

+
+

–
–

–

–

–

–

ok;q
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Example: 112tc ,d pF1 okys ok;q la/kkfj= dh IysVksa ds chp ds vUrjky dks nks xquk dj fn;k tk;s ,oa IysVksa ds chp ekse Hkj

fn;k tk; rks /kkfjrk pF2 gks tkrh gS ekse dk ijkoS|qrkad gS [MNR 1998]

(a) 2 (b) 4 (c) 6 (d) 8

Solution: (b) fn;k gS pFC 1= , IysV vUrjky nks xquk djus ij
2

'
C

C =

tc IysVksa ds chp ijkoS|qr ek/;e K Hkj fn;k tkrk gS rc
2

'
CK

C =

iz’ukuqlkj 2
2

' ==
CK

C ⇒ 4=K

Example: 113;fn m5104 −× eksVkbZ okyh ,d ijkoS|qr ifêdk dks lekUrj IysV la/kkfj= dh IysVksa ds chp f[kldk;k tkrk gS rks

bldh /kkfjrk dks iwoZ eku ij cuk, j[kus ds fy, IysV vUrjky dks m5105.3 −× ls c<+kuk iM+rk gS rks ifêdk

dk ijkoS|qrkad gS [AMU 1999]

(a) 10 (b) 12 (c) 6 (d) 8

Solution: (d)
'dt

t
K

−
= ls] ;gk¡ mt 5104 −×= ; md 5105.3' −×= ⇒

55

5

105.3104

104
−−

−

×−×
×=K = 8

Example: 114/kkfjrk C ds lekUrj IysV la/kkfj= dh IysVksa ds chp cy ds fy;s O;atd D;k gksxk tcfd IysVksa ds chp dh nwjh d gS
vkSj muds chp foHkokUrj V gS [MP PMT 1999]

(a)
d

CV
2

2

(b)
2

22

2d

VC
(c)

2

22

d

VC
(d)

C
dV 2

Solution: (a) pw¡fd
A

Q
F

0

2

2ε
= ⇒

d
CV

A
VC

F
22

2

0

22

==
ε

Example: 115,d la/kkfj= esa tc 3=K ijkoS|qr ek/;e Hkjk tkrk gS] rc bl ij vkos’k 0Q , oksYVst ,0V ,oa fo|qr {ks= 0E gSA ;fn

9=K ijkoS|qr ek/;e Hkj fn;k tk; rc vkos’k] oksYVst ,oa fo|qr {ks= ds u;s eku Øe’k% gksaxs

(a) 000 3,3,3 EVQ (b) 000 3,3, EVQ (c) 0
0

0 3,
3

, E
V

Q (d)
3

,
3

, 00
0

EV
Q

Solution: (d) eku yhft, tc la/kkfj= esa dksbZ ijkoS|qr ek/;e ugha Hkjk gS rc vkos’k Q, oksYVst V ,oa {ks= E gS

ek/;e 3=K Hkjus ij ek/;e 9=K Hkjus ij

vkos’k QQ =0 vkos’k 0' QQQ ==

foHkokUrj
30
V

V = foHkokUrj
39

' 0VV
V ==

fo|qr {ks=
30
E

E = fo|qr {ks=
39

' 0EE
E ==

Example: 116,d lekUrj IysV la/kkfj= dh IysVksa ds chp b eksVkbZ okyh rk¡csa dh ifêdk fp=kuqlkj j[k nh tkrh gSA IysVksa ds chp

vUrjky d gSA ;fn
2
d

b = gS rc ifêdk j[kus ds ckn ,oa iwoZ dh /kkfjrkvksa dk vuqikr gksxk

[IIT-JEE 1976; Similar to Orissa JEE 2002, KCET 2001, MP PMT 1994]
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(a) 1:2 (b) 1:2 (c) 1:1 (d) 2:1

Solution: (b) ifêdk j[kus ls iwoZ /kkfjrk
d
A

C 0ε= , ,oa ifêdk j[kus ds ckn /kkfjrk
td
A

C
−

= 0'
ε

tgk¡
2
d

bt == blfy,
d
A

C 02
'

ε
= vr%

1
2' =

C
C

Example: 117,d lekUrj IysV la/kkfj= dh /kkfjrk 0C gSA ;fn IysV vUrjky dh ,d pkSFkkbZ eksVkbZ dk ,oa rε vkisf{kd

fo|qr’khyrk okyk ijkoS|qr ek/;e IysVksa ds chp j[k fn;k tk; rc bldh /kkfjrk C gSA
0C
C

dk eku gksxk

(a)
14

5
+r
r

ε
ε

(b)
13

4
+r
r

ε
ε

(c)
12

3
+r
r

ε
ε

(d)
1

2
+r
r

ε
ε

Solution: (b) izkjEHk esa /kkfjrk
d
A

C 0
0

ε
= ……..(i) vUr esa /kkfjrk

r

dd
d

A
C

ε

ε
4/

4

0

+−
= ……..(ii)

lehdj.k (ii) dks leh- (i) ls Hkkx nsus ij
13

4

0 +
=

r

r

C
C

ε
ε

C = 10µF /kkfjrk okyk ,d ok;q-la/kkfj= 12V dh fLFkj oksYVrk okyh cSVjh ls lEc) fd;k x;k gSA vc bldh
ifêdkvksa ds chp ds LFkku esa ijkoS|qrkad 5 okyk nzo Hkj fn;k tkrk gSA cSVjh ls la/kkfj= esa tkus okys vkos’k
dk eku gksxk [MP PMT 1997]

(a) Cµ120 (b) Cµ600 (c) Cµ480 (d) Cµ24

Solution: (c)izkjEHk esa la/kkfj= ij vkos’k CQi µ1201210 =×=

tc ijkoS|qr ek/;e (K = 5) Hkj fn;k tkrk gS rc ubZ /kkfjrk FC µ50105' =×=

vUr esa la/kkfj= ij vkos’k CQf µ6001250 =×=

vr% cSVjh }kjk iznk; vfrfjDr vkos’k CQQ if µ480=−=

Cu bd

A = {ks=Qy

Tricky Example: 16
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la/kkfj=ksa dk la;kstu

Js.khØe la;kstu lekUrj la;kstu

(1) fo|qr ifjiFk esa ,d fcUnq ls fdlh nwljs fcUnq rd xeu djus ij
,d gh Lora= iFk esa tqM+sa gq, la/kkfj= fn;s x;s fcUnqvksa ds fy,
Js.khØe esa dgykrs gSaA ;k

Js.khØe la;kstu esa izR;sd la/kkfj= ij vkos’k leku ,oa cSVjh }kjk
fn;s x;s vkos’k ds cjkcj gksrk gS ijUrq bu ij foHkokUrj leku gks
ldrk gS vkSj ugha HkhA

(1) fo|qr ifjiFk esa ,d fcUnq ls nwljs fcUnq rd xeu djus ij nks
;k vf/kd Lora= iFkksa esa tqM+s gq, la/kkfj= fn;s x;s fcUnqvksa ds
fy, lekUrj Øe esa dgykrs gSaA ;k

lekUrj Øe esa la;kstu esa izR;sd la/kkfj= ds fljksa ij foHkokUrj
leku jgrk gS ,oa vkjksfir foHkokUrj ds rqY; gksrk gS tcfd mu
ij vkos’k cjkcj gks ldrk gS vkSj ugha HkhA

(2) izR;sd la/kkfj= ij vkos’k leku jgrk gS] ;g cSVjh }kjk iznk;
dqy vkos’k ds cjkcj gksrk gS

321 VVVV ++=

(2) izR;sd la/kkfj= ij foHkokUrj
leku jgrk gS ,oa ;g cSVjh }kjk
vkjksfir foHkokUrj ds cjkcj gksrk
gS

321 QQQQ ++=

(3) rqY; /kkfjrk
321

1111
CCCCeq

++=

;k 11
3

1
2

1
1 )( −−−− ++= CCCCeq

(3) rqY; /kkfjrk 321 CCCCeq ++=

(4) bl la;kstu esa foHkokUrj ,oa ÅtkZ dk forj.k /kkfjrk ds

O;qRØekuqikr esa gksrk gS vFkkZr~
C

V
1∝ ,oa

C
U

1∝

(4) bl la;kstu esa vkos’k ,oa ÅtkZ dk forj.k /kkfjrk ds lekuqikr

esa gksrk gS CQ ∝ ,oa CU ∝

(5) ;fn nks la/kkfj= C1 ,oa C2 Js.khØe esa tqM+s gSa rks rqY; /kkfjrk

ksx;
xq.kk

=
+

=
21

21

CC
CC

Ceq ,oa la/kkfj=ksa ds fljksa ij foHkokUrj

Øe’k% V
CC

C
V .

21

1
1 





+

= ,oa V
CC

C
V .

21

2
2 





+

= ;gk¡ V

cSVjh dk foHkokUrj gSA

(5) ;fn nks la/kkfj= C1 o C2 lekukUrj Øe esa tqM+s gq, gSa rc rqY;

/kkfjrk 21 CCCeq += , ,oa la/kkfj=ksa ij vkos’k Øe’k%

Q
CC

C
Q .

21

1
1 





+

= ,oa Q
CC

C
Q .

21

2
2 





+

=

(6) ;fn C /kkfjrk okys n le:i la/kkfj= V foHkokUrj okyh cSVjh ds fljksa

ij Js.khØe esa tqM+s gq, gSa rc rqY; /kkfjrk
n
C

Ceq = ,oa izR;sd

la/kkfj= ds fljksa ij foHkokUrj
n
V

V ='

(6) ;fn n le:i la/kkfj= lekukUrj Øe esa tqM+s gS] rc rqY;

/kkfjrk nCCeq = ,oa izR;sd la/kkfj= ij vkos’k
n
Q

Q ='

+
+
+
+

–
–
–
–

+
+
+
+

+
+
+
+

–
–
–
–

–
–
–
–

+Q – Q +Q – Q +Q – Q

C1 C2 C3

Q
V1 V2 V3

+ –
V

+
+
+
+

–
–
–
–

+Q2 –Q2

V

+
+
+
+

–
–
–
–

+Q1 –Q1

+
+
+
+

–
–
–
–

+Q3 –Q3Q Q3

Q2

Q1
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nks la/kkfj=ksa ds chp vkos'k dk iquZforj.k

tc ,d vkosf’kr la/kkfj= dks ,d fujkosf’kr la/kkfj= ls tksM+rs gS] rc nksuksa la/kkfj=ksa ij foHkokUrj leku j[kus ds fy, vkos’kksa
dk forj.k gksrk gSA bl izfØ;k esa dqN ÅtkZ m"ek ds :i esa u"V gks tkrh gSA

ekuk fd gekjs ikl nks vkosf’kr la/kkfj= 1C ,oa 2C gSaA bUgsa vkosf’kr djds fp=kuqlkj

tksM+ nsrs gS ¼,d la/kkfj= dh /ku IysV nwljs la/kkfj= dh /ku IysV ls tcfd ,d la/kkfj= dh
_.k IysV nwljs la/kkfj= dh _.k IysV ls½

vc la/kkfj=ksa ij u, vkos’k Øe’k%







+

=
21

1'
1 CC

C
QQ , 





+

=
21

2'
2 CC

C
QQ

mHk;fu"B foHko
21

2211

21

21

CC
VCVC

CC
QQ

V
+
+

=
+
+

= ,oa ÅtkZ gkfu 2
21

21

21 )(
)(2

VV
CC

CC
U −

+
=∆

 ;fn nks la/kkfj=ksa C1 o C2 dks Øe’k% V1 o V2 foHko rd vkosf’kr djus ds ckn vkil esa bl izdkj tksM+rs gSa fd ,d

dh /ku IysV nwljs dh _.k IysV ls tqM+h gS rc mHk;fu"B foHko
21

2211

21

21

CC
VCVC

CC
QQ

V
+
−

=
+
−

=

izfrjks/kd ,oa la/kkfj= ;qä ifjiFk

(1) ,d izfrjks/kd dks la/kkfj= ds lkFk fp=kuqlkj Js.khØe ;k lekukUrj Øe esa tksM+k tk ldrk gSA

Js.kh RC ifjiFk lekUrj RC ifjiFk

bl la;kstu esa la/kkfj= vkosf’kr gksus esa vf/kd le; ysrk gSA bl la;kstu esa la/kkfj= dh vkos’ku izfØ;k izfrjks/kd R ls
vizHkkfor jgrh gSA

izkjEHk esa vkos’ku /kkjk vf/kdre gksrh gS] vkSj ;g le; ds lkFk
de gksrh tkrh gS vkSj vUr esa 'kwU; gks tkrh gSA

izfrjks/k vkSj la/kkfj= nksuksa esa ls vyx-vyx /kkjk izokfgr gksrh gSA

(2) RC ifjiFk dh fLFkfr;k¡

(i) izkjfEHkd fLFkfr % vFkkZr~ fLop cUn ;k [kksyus ds rqjUr ckn dh fLFkfrA

(ii) ifjorhZ fLFkfr % fLop cUn ;k [kksyus ds dqN le; ckn dh fLFkfrA

(iii) LFkkbZ fLFkfr % vFkkZr~ fLop cUn ;k [kksyus ds dkQh le; ckn dh fLFkfrA

++ + ++ +

– – –– – –
C2

Q2

V2

C1

Q1

V1

V0S

C R

V0S

R

C
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(3) Js.kh RC ifjiFk esa laa/kkfj= dk vkos'ku ,oa fujkos'ku % Js.khØe RC ifjiFk esa ¼fp=kuqlkj½ (i) fLop S dks can

djrs gh la/kkfj= vkosf’kr gksus yxrk gSA bl ifjorhZ voLFkk esa la/kkfj= ,oa izfrjks/kd nksuksa ds fljksa ij foHkokUrj vkjksfir gksrk gSA
tc la/kkfj= iw.kZ:i ls vkosf’kr gks tkrk gS ¼fp= (ii)½ rks lEiw.kZ foHkokUrj la/kkfj= ds fljksa ij vkjksfir gksrk gS ,oa izfrjks/kd ds
fljksa ij dksbZ foHkokUrj ugha gksrk gSA

(i) vkos'ku % ifjorhZ voLFkk esa la/kkfj= ij fdlh {k.k vkos'k 









−=

−
RC
t

eQQ 10 ,oa la/kkfj= ij foHkokUrj











−=

−
RC
t

eVV 10 }kjk O;ä fd;k tkrk gS

(ii) fujkos'ku % vkos’ku ds ckn ;fn cSVjh dks gVk fn;k tk; ,oa fLop S dks can dj nsa ¼fp=kuqlkj½ rks la/kkfj= fujkosf’kr gksus

yxrk gSA fujkos'ku ds le; la/kkfj= ij fdlh Hkh {k.k vkos'k vkSj foHkokUrj Øe'k% RC
t

eQQ
−

= 0 ,oa RC
t

eVV
−

= 0 }kjk O;ä

fd;s tkrs gSaA

(iii) le; fLFkjkad ;k dkykad (τ) : jkf’k RC dks ifjiFk dk dkykad ;k le; fLFkjkad dgrs gSa] vFkkZr~ RC=τ

vkos’ku esa % le; fLFkjkad og le; gS ftlds nkSjku la/kkfj= ij vkos’k dk eku vf/kdre eku dk 0.63 xquk (63%) gks

tkrk gSA vFkkZr~ RCt == τ ij, 0
1

0 639.0)1( QeQQ =−= − ;k

fujkos’ku esa % le; fLFkjkad og le; gS ftlds nkSjku la/kkfj= ij vkos’k fxjdj izkjfEHkd vkos’k dk 0.37 ok¡ Hkkx (37%)

jg tkrk gS vFkkZr~ RCt == τ ij, 0
1

0 37.0)( QeQQ == −

V0S

C
+ –

R

+ –

i
V V′

ifjorhZ voLFkk

C

V0S

+ –
R

+ –

V0

LFkk;h voLFkk

C

Q
V 0
0 = ¼vf/kdre

vkos'k½

V0

VC

O t

VC = V0(1 – e–t/RC)

Q0

Q

O t

Q = Q0(1 – e–t/RC)

Q0

Q

t

Q= Q0 e–t/RC

O

V0

VC

t

VC = V0 e–t/RC

O
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(iv) fefJr RC ifjiFk % fp=kuqlkj] tc fLop S dks cUn djrs gSa rks izfrjks/k R1 okyh 'kk[kk ,oa izfrjks/k R2 ,oa la/kkfj= C okyh
'kk[kk esa /kkjk izokfgr gksrh gS ¼D;ksafd la/kkfj= vkosf’kr gks jgk gSA½

la/kkfj= dh LFkk;h voLFkk ¼tc ;g iw.kZr% vkosf’kr gks tkrk gS½ esa la/kkfj= okyh 'kk[kk ls dksbZ /kkjk izokfgr ugha gksrh gS

blfy, 1R esa ls izokfgr /kkjk ( )rR
V

+1

0 gS vr% R1 ds fljksa ij foHkokUrj ( ) 1
1

0 R
rR

V
+

gSA la/kkfj= C ds fljksa ij foHkokUrj ogh

gksxk tks R1 ds fljksa ij gS] vr% la/kkfj= ij vkos’k ( )rR
RCV

Q
+

=
1

10

Concepts

 Js.khØe la;kstu esa rqY; /kkfjrk dk eku lcls de /kkfjrk okys la/kkfj= dh /kkfjrk ls Hkh de gksrk gSA mnkgj.k ds fy, ;fn 3µF ,oa 6µF ds nks
la/kkfj= Js.khØe esa tqM+s gSa rc rqY; /kkfjrk

FCeq µ2
63
63 =

+
×= tks (3µF) ls de gSA

 lekUrj la;kstu esa rqY; /kkfjrk dk eku lcls vf/kd /kkfjrk okys la/kkfj= dh /kkfjrk ls Hkh vf/kd gksrk gSA

 ;fn n-IysVksa dks fp=kuqlkj O;ofLFkr fd;k tk;s rks (n – 1) la/kkfj= curs gSa tks Js.khØe esa tqM+s gq, gSA ;fn izR;sd la/kkfj= dh /kkfjrk
d
A0ε

gS rc

rqY; /kkfjrk
dn

A
Ceq )1(

0

−
=

ε

bl O;oLFkk esa dsoy ckgjh nks IysVksa dks NksM+dj izR;sd IysV nks layXu la/kkfj=ksa esa
mHk;fu"B gS

 ;fn n ,d leku IysVsa bl izdkj O;ofLFkr gS fd le Øekad okyh IysVsa ,d fcUnq ij tqM+h gS ,oa fo"ke Øekad okyh IysVsa fdlh nwljs fcUnq ij tqM+h gS
rc bl O;oLFkk esa (n – 1) la/kkfj= curs gSa] tks vkil esa lekUrj Øe esa tqM+s gSa rc bl fudk; ¼O;oLFkk½ dh rqY; /kkfjrk CnC )1(' −= tgk¡ C =

,d la/kkfj= dh /kkfjrk
d
A0ε=

 ;fn n ,d leku la/kkfj= lekUrj Øe esa tqM+sa gSa ,oa bUgsa V foHko rd vkosf’kr fd;k x;k gSA ;fn bUgsa vyx&vyx djds Js.khØe esa tksM+ fn;k tk; rks
bl fudk; ds fljksa ij foHkokUrj nV gksxkA

S

R1

i

V0

C R2

R

ifjorhZ fLFkfr

S

R1

i

V0

C R2

R

i

LFkkbZ fLFkfr
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fofHkUu fo|qr ifjiFk

la/kkfj=ksa ls cus ifjiFk dh rqY; /kkfjrk Kkr djus ds fy, fuEu fn’kk-funsZ’kksa dk vuqlj.k djuk pkfg,A

fn’kk-funsZ’k 1. mu nks fcUnqvksa dks fu/kkZfjr djsa ftuds chp rqY; /kkfjrk Kkr djuh gSA

fn’kk-funsZ’k 2. nksuksa fcUnqvksa ds chp cSVjh tksM+sa ¼dYiuk ls½

fn’kk-funsZ’k 3. ml fcUnq ls usVodZ dks gy djsa tks fn;s x;s fcUnqvksa ls ¼ftuds chp rqY; /kkfjrk Kkr djuh gS½ vf/kdre nwjh ij
gksA

(1)ljy ifjiFk

eku yhft, fd fn;s x;s ifjiFkksa esa fcUnq A o B ds chp rqY; /kkfjrk Kkr djuh gS

(i)

(ii)

(iii)

(2) ifjiFk ftuesa vfrfjDr rkj tqM+sa gq, gksa % ;fn ifjiFk dh fdlh 'kk[kk esa dksbZ la/kkfj= u gks rks bl 'kk[kk dk
izR;sd fcUnq leku foHko ij gksxkA eku yhft, fd fuEu ifjiFkksa esa rqY; /kkfjrk Kkr djuh gS
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(i)

CAB = 3C

(ii)

CAB = 2C

(iii)

CAB = 3C

(iv)

(v) pw¡fd 'kk[kk APB esa dksbZ la/kkfj= ugha gS vr% fcUnq A, P ,oa B fo|qr :i ls
,d gh fcUnq gSa vFkkZr~ izos’k fcUnq (Input point) rFkk fudkl fcUnq lh/ks tqM+s
gq, gSa vFkkZr~ ifjiFk y?kqifFkr gSA

vr% lEiw.kZ vkos’k iFk APB ls gksdj tk,xk bldk vFkZ gS fd ifjiFk esa tqM+sa
la/kkfj=ksa esa vkos’k dk lap; ugha gksxk vFkkZr~ ifjiFk dh ifj.kkeh /kkfjrk
'kwU; gksxhA

(3) OghVLVksu lsrq ij vk/kkfjr ifjiFk % ;fn ik¡p la/kkfj= ,d ifjiFk esa fp=kuqlkj tqM+s gksa rks ifjiFk OghVLVksu lsrq

dgykrk gSA ;fn ;g larqfyr gS] rc
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= rFkk C5 vFkZghu gks tkrk gS bls ifjiFk ls gVk nsrs gSa] rc rqY; /kkfjrk
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(i) (ii) (iii)

43

43

21

21

CC
CC

CC
CC

CAB +
+

+
=

(4) foLr̀r OghVLVksu ifjiFk % uhps fn;k x;k fp= ijLij tqM+sa nks OghVLVksu lsrqvks dks iznf’kZr djrk gSA ,d lsrq fcUnqvksa

AEGHFA ds e/; rFk nwljk lsrq EGBHFE ds chp tqM+k gSA ;g ifjiFk OghVLVksu ifjiFk dk foLrr̀ :i gSA

blesa nks 'kk[kkvksa (Branches) EF vkSj GH ds ck¡;h ,oa nk¡;h vksj /kkfjrkvksa ds vuqikr esa leferrk (Symmetry) gSA

fp= ls] 'kk[kkvksa AE vkSj EG esa tqM+sa la/kkfj=ksa dh /kkfjrkvksa dk vuqikr 'kk[kkvksa AF rFkk FH esa tqM+sa la/kkfj=ksa dh /kkfjrkvksa ds vuqikr ds
cjkcj gSA vr% lsrq AEGHFA esa ls 'kk[kk EF dks gVk;k tk ldrk gSA blh izdkj lsrq EGBHFE esa ls 'kk[kk GH dks gVk;k tk ldrk
gSA

3
C

CAB
2=

(5)la/kkfj=ksa dh vuUr J`a[kyk % fuEu ifjiFk esa A ,oa B ds chp rqY; /kkfjrk

(i)

eku yhft, A vkSj B ds chp rqY; /kkfjrk CR gSA pw¡fd usVodZ vuUr
gS vr% ;fn ge blesa ls la/kkfj=ksa ds ,d ;qXe dks gVk nsa rks Hkh
'ks"k usVodZ] la/kkfj=ksa dh vuUr Jà[kyk gS vFkkZr~ X ,oa Y ds chp
Hkh izHkkoh /kkfjrk CR gh gksxh

vr% A vkSj B ds chp rqY; /kkfjrk
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(ii) uhps fn;s x;s ifjiFk esa C0 dk eku D;k gksuk pkfg, ftlls A vkSj B ds chp rqY; /kkfjrk J̀a[kyk esa yxs la;kstuksa (Sections) dh la[;k
ij fuHkZj u djsaA

eku yhft, A vkSj B ds chp n la/kkfj=ksa ds n la;kstu
tqM+sa gq, gSa ,oa usVodZ C0 ij lekIr gks jgk gS rFkk usVodZ
dh rqY; /kkfjrk CR gSA vc ;fn ge D vkSj E ds chp ,d
la;ksx vkSj tksM+ nsa ¼fp=kuqlkj½ rks usVodZ dh rqY;
/kkfjrk la;ksxksa dh la[;k ij fuHkZj ugha djsxh tcfd D
vkSj E ds chp dh rqY; /kkfjrk C0 jgs
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(6) ,d ls vf/kd lsy ;qä ifjiFk

(i)

C1 ds fljksa ij foHkokUrj = )( 21
21
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C2 ds fljksa ij foHkokUrj = )( 21
21

1 EE
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C
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+

(ii) uhps fn;s x;s fudk; esa ;fn fljksa (A vkSj B) ds chp foHkokUrj V gS rc

(7) ijkoS|qrkadksa dk la;kstu % ;fn fofHké ijkoS|qr ek/;e fp=kuqlkj lekUrj IysV la/kkfj= esa dbZ izdkj ls Hkjs gq, gS

(i) bl fudk; ¼la;kstu½ dks nks la/kkfj=ksa C1 o C2 ds Js.kh Øe la;kstu ds rqY; ekuk tk ldrk gS
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(ii) ;g fudk; ¼la;kstu½ nks la/kkfj=ksa ds lekUrj la;kstu ds rqY; gS
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(iii) bl fudk; esa C1 o C2 Js.khØe esa rFkk ;s nksuksa C3 ds lekUrj Øe esa gSa
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