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16

fo|qr foHko ,oa laèkkfj=k

ekWM~;wy 2 vkSj 3 esaa vkius rjy inkFkks± vkSj Å"ek osQ izokg osQ fo"k; esa i<+k FkkA vkidks
;kn gksxk fd fdlh èkkjd esa ikuh dk ry mlosQ izokg dh fn'kk dks fuèkkZfjr djrk gSA
;fn ,d èkkjd esa ikuh dk ry nwljs èkkjd esa ikuh osQ ry ls Å¡pk gks rks ikuh Å¡ps ry
okys crZu ls uhps ry okys crZu dh vksj izokfgr gksrk gSS Hkys gh èkkjdksa easa ikuh dh ek=kk
fdruh gh D;ksa u gksA ,d oLrq ls nwljh oLrq dh vksj Å"ek osQ izokfgr gksus esaa rki Hkh
;gh Hkwfedk fuHkkrk gSA Å"ek ges'kk vfèkd rki dh oLrq ls de rki dh oLrq dh vksj
izokfgr gksrh gSA ;g izokg oLrq dh oqQy Å"ek dh ek=kk ij fuHkZj ugha djrk gSA

fo|qr foHko Hkh ,d fcUnq ls nwljs fcanq osQ chp vkos'kksaa osQ izokg esa leku Hkwfedk fuHkkrk
gSA èkukos'k lnSo mPp foHko ls fuEu foHko dh vksj xfr djrk gSA tc ,d èkukRed
ijh{k.k vkos'k dks ,d fo|qr {ks=k eas eqDr j[k fn;k tkrk gS rks ;g fo|qqr {ks=k dh fn'kk
dh vksj xfr djrk gSA ijh{k.k vkos'k osQ bl O;ogkj osQ dkj.k vki ;g dguk pkgsaxsa
fd fo|qr {ks=k E ,oa fo|qr foHko V dk ,d&nwljs ls fudV lacaèk gSA bl ikB esa vki
E rFkk V osQ chp lacaèk dks LFkkfir djuk lh[ksaxsA vki laèkkfj=k ;qfDr osQ ckjs esa Hkh Kku
izkIr djsaxs vkSj ;g tkussaaxs fd oSQls ijkoS|qr inkFkZ buosQ xq.kksa dks ifjofrZr dj nsrs gSaA

      mís';

bl ikB dk vè;;u djus osQ i'pkr~ vki

fdlh fcanq ij foHko o nks fcUnqvksa osQ chp foHkokUrj dh O;k[;k dj ik,axs]

fcanq&vkos'k vkSj f}èkzqo osQ dkj.k fo|qr foHko osQ fy, O;atd izkIr dj ik,axs]

fo|qr {ks=k vkSj fo|qr foHko&izo.krk esa lacaèk LFkkfir dj ik,axs]

laèkfj=kksa osQ fl¼kUr dh O;k[;k dj losaQxs vksj muosQ mi;ksx crk ik,axs]

laèkfj=kksa osQ lewgu dh rqY; èkkfjrk dk eku Kkr dj ik,axs vkSj blosQ ykHkksa dks crk
ik,axs]
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fdlh laèkkfj=kksa esa laxzfgr ÅtkZ dk ifjdyu dj ik,axs]

fo|qr {ks=k esa j[kus ij ijkoS|qr inkFkks± esa gksus okys èkzqo.k dh O;k[;k dj ik,axs]

16-1 fo|qr foHko vkSj foHkokUrj

tc ,d vkosf'kr d.k dks fLFkj fo|qqr {ks=k dh fn'kk osQ foijhr pyk;k tkrk gS rks fdlh
cká ekè;e }kjk dk;Z fd;k tkrk gSA ;g fd;k x;k dk;Z ÅtkZ laj{k.k osQ fl¼karksa osQ vuqlkj
fLFkfrt ÅtkZ osQ :i esa lax`ghr gks tkrk gSA vr% ge ;g dg ldrs gSa fd fo|qr {ks=k
osQ fdlh Hkh fcanq ij fLFkr fo|qr vkos'k dh fLFkfrt ÅtkZ mldh fLFkfr dk iQyu gS]
ge fdlh {ks=k esa vkos'k dh fLFkfrt ÅtkZ dks mldh fLFkfr dk vfn'k iQyu eku ldrs
gSa vkSj bls foHko dgrs gSaA bldk rkRi;Z ;g gS fd fo|qr {ks=k esaa fofHkUu fcaanqvksa ij
foHko dk eku fHkUu&fHkUu gksxkA ;fn ,d èkukosf'kr d.k dks ,d fo|qr {ks=k essaa j[kk tk,
rks bldh izo`fÙk mPprj foHko ls fuEurj foHko dh vksj tkus dh gksrh gS rkfd bldh
fLFkfrt ÅtkZ de gks losQA vxys ikB esa vki i<+saxs fd foHkokUrj dh ladYiuk fdl
izdkj fo|qr ifjiFkksa eas èkkjk izokg dks vklkuh ls le>us esaa lgk;d fl¼ gks ldrh gSA

fo|qr {ks=k osQ fdlh fcanq ij fo|qqr foHko ,dkaad èkukRed vkos'k dks fo|qr {ks=k osQ ckgj
ls ml fcaanq rd ykus easa fd;s x;s dk;Z osQ cjkcj gSA fo|qr foHko ,d vfn'k jkf'k gS
vksj ;g fd;s x;s dk;Z ls lacafèkr gSA

,fylsUMªks dkWUVs oksYVk
(1745-1827)

dkseks] bVyh esa tUes oksYVk] ikfovk (Pavia) eas 20 o"kks± ls vfèkd
izksisQlj jgsA mUgksaus cgqr Hkze.k fd;k FkkA og vius le; osQ cgqr
ls O;fDr;ksa osQ ifjfpr FksA mUgksaus fu.kZ;kRed :i ls ;g fl¼ fd;k

fd Y;qbxh xSYokuh }kjk esaa<d dh ekalisf'k;ksa esa voyksdu dh x;h izk.kh fo|qr (tSo
fo|qr) fdlh vEyh; ;k yo.kh; foy;uksa }kjk i`FkDÑr nks fHkUu èkkRoh; inkFkks± osQ
chp ?kfVr gksus okyh lkekU; ?kVuk gSA bl izs{k.k osQ vkèkkj ij mUgksaus izFke oS|qr
jklk;fud lsy dk vkfo"dkj fd;k ftls oksfYVd lsy osQ uke ls tkuk tkrk gSaA
foHkokUrj osQ ek=kd dks muosQ lEeku esa ^oksYV* uke fn;k x;k gSA

fdlh fcanq rd ;fn fo|qr osQ {ks=k osQ fo#¼ èkukos'k }kjk dk;Z fd;k tkrk gS rks foHko
èkukRed vkSj ;fn oLrq dks vuar ls fo|qqr {ks=k esa fdlh fcanq rd LFkkukarfjr djus esaa (bdkbZ
èkukos'k)ij fo|qr {ks=k }kjk dk;Z fd;k tkrk gS rks foHko ½.kkRed gksrk gSA

,d fo|qr {ks=k esa fp=k (16-1) dh Hkk¡fr nks fcanqvkssa A vkSj B ij fopkj dhft;sA ;fn ,d
ijh{k.k vkos'k  q

0 
dks fcaanq A ls fcanq B rd ,d cká cy osQ }kjk fdlh Hkh ekxZ ls ys

tk;k tkrk gS rks cká cy }kjk fd;k x;k dk;Z

W
AB

 = q
0
 (V

B
 – V

A
) (16.1)
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vr% fcanq A vkSj B  osQ chp foHkokUrj

V
AB

 = V
B
 – V

A
 = 

AB

0

W

q (16.2)

;gk¡ ij V
A
 vkSj V

B
 Øe'k% A o B fcanqvksa ij foHko gSaA ;fn vkos'k dks ,d fcaanq ls nwljs

fcanq rd yss tkus eas dk;Z fd;k tkrk gS rks muosQ chp foHkokUrj gksrk gSA ;g è;ku jgs
fd ;g dk;Z iFk ij fuHkZj ugha djrk gSA blh dkj.k fo|qr {ks=k dks laj{kh {ks=k dgk tkrk
gSA

foHko vkSj foHkokUrj dh SI bdkbZ oksYV gSA

1 oksYV = 1 twy@1 owQykWe

vFkkZr~ ;fn ,d owwQykWe osQ vkos'k dks fo|qr {ks=k eas
,d fcanq ls nwljs fcanq rd ys tkus essa 1 twy dk;Z
fd;k tk; rks mu fcanqvksa osQ chp foHkokUrj 1 oksYV
gksrk gSA ;fn fdlh 1 owQykWe ossQ vkos'k dks vuUr
ls fo|qr {ks=k osQ fdlh fcanq ij ykus esaa 1 twy dk
dk;Z fd;k tk; rks ml fcanq ij foHko 1 oksYV gksrk
gSA

;gk¡ è;ku nsa fd fdlh fcaanq ij foHko ,dek=k
(vf}rh;) jkf'k ugh gSa D;ksafd bldk eku gekjs 'kwU;
fLFkfrt ÅtkZ (vuUr) osQ pquko ij fuHkZj djrk gS]
ysfdu nks fcanqvksa osQ chp foHkokUrj dk ,d vf}rh;
eku gksrk gSA

16-1-1 ,d fcanq ij fdlh fcanq vkos'k osQ dkj.k foHko

fp=k 16-2% ,dkad vkos'k dks vuar ls fo|qqr {ks=k E esa fdlh fcUnq P rd ykus esa fd;k x;k dk;Z
ml fcanq ij foHko  dk eku gksrk gSA

fp=k 16-1% fo|qr {ks=k eas ,d ijh{k.k
vkos'k dks ,d fcanq ls nwljs
fcanq rd ys tkus esa fd;k
x;k dk;Z iFk ij fuHkZj
ugha djrk gSA
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ge fcaanq O ij fLFkr +q fcUnq vkos'k osQ dkj.k fcUnq P ij fo|qr foHko dk eku Kkr djuk
pkgrs gSa (fp=k 16-2)] tgk¡ OP = r A bl fcUnq vkos'k osQ dkj.k fcUnq P ij fo|+qr {ks=k]

E
p

= 
0

1

4πε  × 2

q

r
(16.3)

blh izdkj fcanq A ij fo|qr {ks=k

E
A

= 
0

1

4πε  2
A

q

r (16.4)

;fn fcanq A ,oa B ,d&nwljs osQ cgqr ikl gksa rks buosQ chp dk vkSlr {ks=k E
P
 vkSj E

A 
dk

xq.kkRed ekè; fy;k tk ldrk gSA

E
AP

= A pE E×

=  2 2
A

1 1

4 4o o

q q

r r
×

πε πε

= 
0

1

4πε  
A

q

r r (16.5)

vr% bl {ks=k esa ijh{k.k vkos'k q
0
 }kjk vuqHko fd, x, cy dk ifjek.k

FAP = q
o
 E

AP
 = 

0

1

4πε
 0

A

q q

r r
(16.6)

vkSj vkos'k q
0
 dks A ls P rd ys tkus esa fd;k x;k dk;Z

W
AP

= F
AP

 × r
AP

= 
0

1

4πε
 

A

oq q

r r
 × (r

A
 – r)

= 0

04πε
q q

 × 
A

1 1
–

r r

⎛ ⎞
⎜ ⎟
⎝ ⎠

(16.7)

r
AP

 fcaanqvksa A  vkSj P osQ chp nwjh gSA

blh izdkj bl vkos'k dks B ls A eas ys tkus esa fd;k x;k dk;Z

W
BA

= 0

04πε
q q

 × 
A B

1 1
–

r r

⎛ ⎞
⎜ ⎟
⎝ ⎠

(16.8a)
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blh izdkj ijh{k.k vkos'k dks O ls B eas ys tkus esa fd;k x;k dk;Z

W
CB

= 0

04πε
q q

 × 
B C

1 1
–

r r

⎛ ⎞
⎜ ⎟
⎝ ⎠

(16.8b)

vr% vkos'k dks vuar ls fcanq p ij ys tkus rd esa fd;k x;k dk;Z

W = 0

04πε
q q

 × 
A A B B C

1 1 1 1 1 1 1
– – – ... ... –

r r r r r r

  
+ + +  ∞  

= 0

04πε
q q

 × 
1 1

–
r

⎛ ⎞
⎜ ⎟∞⎝ ⎠

= 0

04πε
q q

r
(16.9)

ifjHkk"kk ls ,d fcanq ij foHko dk eku

V
P  

= 
0

W

q

= 
0

1

4πε
q

r
(16.10)

è;ku nsa fd fdlh fcaanq ij foHko bldh nwjh
dk O;qRØekuqikrh gksrk gS vkSj bldk èkukRed
;k ½.kkRed eku bl ckr ij fuHkZj djrk
gS fd q èkukRed gS ;k ½.kkRedA ;fn q

1
,

q
2
, q

3
 ..... vkfn ifjek.k osQ cgqr ls vkos'k

gksa rks fdlh facanq ij fo|qr foHko izR;sd
vkos'k osQ dkj.k foHkoksa dk vfn'k ;ksx gS
(fp=k 16-3)A vr%

V = V
1
 + V

2
 + V

3
+...

= 
1i

∞

=
∑  

0 i4
iq

rπε
(16.11)

16-1-2 ,d fo|qr&f}èkqzo osQ dkj.k fdlh fcanq ij foHko

ge 2l nwjh ls i`FkdÑr + q o – q vkos'kksa osQ ,d fudk; dks yssrs gSa ftldk osQUnz O gSA
vkos'k Øe'k% A o B fcaanqvksaa ij fLFkr gSaaaA ge ,d fcanq P, ftlosQ èkqzoh; funsZ'kkad (r,θ)

fp=k 16-3% fcanq P ij vkos'kksa osQ fudk; osQ
dkj.k foHko
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gSa vFkkZr~ OP = r rFkk ∠BOP = θ, gS tSlk fd fp=k 16.4. esa n'kkZ;k x;k gS ij foHko dk
ifjdyu djuk pkgrs gSaA ;gk¡ ij  AP = r

1
 vkSj BP = r

2 
A ge vklkuh ls A o B fcUnqvksa

ij fLFkr vkos'kkasa osQ dkj.k fcanq P ij foHko osQ eku dh x.kuk dj ldrs gSa%

V
1

= 
0

1

4πε
  ×  

1

(– )q

r

vkSj V
2

= 
0

1

4πε
  ×  

2

q

r

fcanq P ij nksuksaa vkos'kksa osQ dkj.k foHko

V = V
1
 + V

2

V = 
04

q

πε 2 1

1 1
–

r r

⎡ ⎤
⎢ ⎥
⎣ ⎦

(16.12)

bl ifj.kke dks ,d vfèkd lqfoèkktd :i esaa izLrqr djus osQ fy;s ge O dks P ls tksM+us
okyh js[kk ij fcanq A vkSj fcanq B ls vfHkyac [khaprs gSaA Δ BOD ls ge ikrs gSa fd OD =

l cos θ vkSj Δ OAC ls gesa izkIr gksrk gS OC = l cos θA ,d NksVs ls f}èkqo osQ fy;s (AB<<OP),

fp=k 16-4dh lgk;rk ls ge fy[k ldrs gSa fd PB = PD vkSj PA = PC

r
1

= r + l cos θ

r
2

= r – l cos θ

bu nksuksa ifj.kkeksa dks lehdj.k (16-12) esa iz;ksx djus
ij] geaa fuEu lehdj.k izkIr gksrk gS%

V = 
04

q

πε
1 1

( -  cos ( +  cos r r 

⎡ ⎤
−⎢ ⎥θ) θ)⎣ ⎦l l

= 
04

q

πε
2 2

(2  cos 

( -  cos  r 2

⎡ ⎤θ)
⎢ ⎥θ)⎣ ⎦

l

l

= 2
0

  2  cos 

4

q

r

× θ
πε
l

;gk¡] D;ksafd  l < < r

vr% l2 cos2θ dks r dh rqyuk esa ux.; eku fy;k x;k
gSA

f}èkqzo&vk?kw.kZ (p = q × 2l ), osQ inksa esa ge bl ifj.kke dks fy[k ldrs gSa]

V = 2
0

 cos 

4

p

r

θ
πε

(16.13)

fp=k 16-4% ,d fcanq P ij fo|qr
f}èkqzo osQ dkj.k fo|qr
foHko
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;g lehdj.k Li"V djrk gS fd f}èkzqo osQ fy,] nwjh osQ lkFk foHko esa ifjorZu fcUnq vkos'k
osQ fy, laxr O;atd ls fHkUu gksrk gSA ;gk¡ ;g nwjh osQ oxZ osQ O;qRØekuqikrh gksrk gSA

vkb;s vc ge oqQN fof'k"V izdj.kksa ij fopkj djsa%

fo'ks"k izdj.k

izdj.k I : tc fcanq P f}èkzqo dh v{kh; fLFkfr esa èkukos'k dh vksj gks] rc θ = 0 vkSj  cos

θ =1 rc lehdj.k (16-13) dk :i fuEuor gks tkrk gS

V
v{kh;

= 
04

p

r2πε
(16.14)

izdj.k II : tc fcanq P f}èkqzo dh v{kh; fLFkfr eas ½.kkos'k dh vksj gks] rc θ = 180° vkSj
cos θ = –1A vr%

V
v{kh;

= – 
04

p

r 2πε
(16.15)

izdj.k III : tc fcanq fuj{kh;  fLFkfr esa yEc lef}Hkktdij fLFkr gks] rc θ = 90° vkSj  cos
θ = 0.

V
yackèkZd

= 0 (16.16)

vFkkZr~ f}èkqzo osQ dkj.k mldh yackèkZd js[kk osQ izR;sd fcanq ij foHko dk eku 'kwU;
gksrk gSA tc f}èkzqo dks f=kfoeh; fnd~LFkku esa dkxt osQ vfHkyEcor~ j[kk tkrk gS rks
yackèkZd js[kk dkxt osQ ry ij fLFkr gksxhA bl ry osQ leLr fcaanqvksa ij foHko leku
(vFkkZr~ 'kwU;) gksxk] ,sls ry dks lefoHko i`"B (Equipotential surface) dgrs gSaA
lefoHko i`"B osQ izR;sd fcUnq ij fo|qr {ks=k vfHkyEcor~ gksrk gSA lefoHko i`"B
osQ ,d fcUnq ls nwljs fcUnq rd fdlh vkos'k dks LFkkukUrfjr djus esa dksbZ dk;Z ugha
djuk gksrk gSA

   (a) xksyh; lefoHko ry (b) lery lefoHko ry

fp=k 16-5 lefoHko ry vkSj fo|qr {ks=k js[kk;sa
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16-1-3 fcanq vkos'kksa ossQ ,d fudk; dh fLFkfrt ÅtkZ

fo|qr fLFkfrt ÅtkZ fdlh vkos'k fudk; dh
fo|qr {ks=k esa mldh fLFkfr osQ dkj.k ÅtkZ
gksrh gSA tc vkos'k ,d nwljs ls vuUr nwjh
ij gksrs gSa rks os vU;ksU;fØ;k ugha djrsA
,slh fLFkfr esa mudh fLFkfrt ÅtkZ 'kwU;
gksrh gSA vkos'kksa ossQ fudk; dk fuekZ.k djuk
pkgsa rks vkos'kksa dks ,d nwljs osQ fudV ykus
osQ fy;s dk;Z fd;k tk;sxkA ;g fd;k x;k
dk;Z vkos'kksa osQ fudk; dh fLFkfrt ÅtkZ
osQ :i esa lafpr gksrk gSA bls vkos'k fudk;
dh oS|qr fLFkfrt ÅtkZ dgrs gSaA vr% fcanq
vkos'kksa osQ fudk; dh fLFkfrt ÅtkZ] vkos'kksa
dks ,d&,d dj vUkUr nwjh ls ykdj
fudk; fuekZ.k esa fd;s x;s oqQy dk;Z ls
ifjHkkf"kr dh tkrh gSA

ekuk yhft, ,d fcanq vkos'k q
1
 ,d fcanq  P

1
 ij fLFkr gS ftldk fnd~LFkku esa fLFkfr

lfn'k  r
1
 gSA nwljk fcanq vkos'k q

2 
vuar nwjh ij gSA bls P

2
 fcanq ij ykuk gS ftldk fLFkfr

lfn'k r
2
 gS tgka  P

1
P

2
 = r

12
, tSlk fd fp=k 16-6 esa fn[kk;k x;k gSA ge tkurs gSa fd q

1

vkos'k osQ dkj.k P
2
 ij foHko

V
2

=  
0

1

4πε
1

| |

q

12r
(16.17)

foHko dh ifjHkk"kk osQ vuqlkj  q
2
 vkos'k dks vuar nwjh ls P

2
 fcanq rd ykus esa fd;k x;k

dk;Z gSA

W = ( P
2
ij foHko) × vkos'k dk eku

;g dk;Z vkos'k q
1
 rFkk q

2
 osQ fudk; esa fLFkfrt mQtkZ osQ :i esa lafpr gksrk gSA vr%

U = 1 2

0 124 | r |

q q×
πε

(16.18)

;fn nks vkos'k ltkrh; gSa rks muosQ chp yxkus okys izfrd"khZ cyksa osQ fojQ¼ mUgsa lehi
ykus esa dk;Z fd;k tkrk gS vkSj bl izdkj fudk; dh fLFkfrt mQtkZ c<+rh gSA nwljh vksj
mUgsa i`Fkd djus osQ fy, fo|qr {ks=k }kjk dk;Z fd;k tkrk gS ftlosQ iQyLo:i fLFkfrt
mQtkZ dk àkl gksrk gSA ;fn vkos'k fotkrh; gks rks mUgsa ,d nwljs osQ fudV ykus esa fudk;
dh fLFkfrt mQtkZ dk àkl gksrk gS vkSj mUgsa i`Fkd dj nwj ys tkus esa fudk; dh fLFkft
mQtkZ esa o`f¼ gksrh gSA

fp=k 16-6 i`FkDÑr fcanq vkos'kksa osQ ,d
fudk; dh fLFkfrt ÅtkZ
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lehdj.k (16-17) dks rhu fcanq vkos'kksa osQ fy, fuEu izdkj ls fy[kk tk ldrk gS

U = 
0

1

4πε
1 3 2 31 2

12 13 23r r r

q q q qq q
+ +

⎛ ⎞
⎜ ⎟
⎝ ⎠

(16.19)

bl Hkkafr ge fdlh Hkh fcanq vkos'k la[;k osQ fudk; oQh fLFkfrt mQtkZ dh x.kuk dj
ldrs gSaA

lehdj.kksa (16.3) vkSj(16.13) dks la;ksftr djus ij gesa ,d leku fo|qr {ks=k esa j[ks f}èkzqo
dh fLFkfrt mQtkZ osQ fy, fuEu lw=k izkIr gksrk gS

Uθ  = – pE cosθ = – p.E (16.20)

tgk¡ p fo|qr {ks=k E esa f}èkzqo vk?kw.kZ gS vkSj θ ] p rFkk E osQ chp dk dks.k gSA

16-2 fo|qr {ks=k vkSj fo|qr foHko esa lacaèk

,d leku fo|qr {ks=k esa nks fcanqvksa A vkSj B ij fopkj dhft, ftuosQ chp dh nwjh Δr

gSA ifjHkk"kk osQ vuqlkj nks fcanqvksa A vkSj B osQ chp foHkokUrj ΔV ,dkad èkukos'k dks A

ls B rd ys tkus esa fd, x, dk;Z osQ cjkcj gksrk gSA

ΔV = (èkukos'k ij yxus okyk cy) × (AB) = E. Δr = E(Δr) cos 180O

= – E Δr

;k E = –
Δ
ΔV

r
(16.21)

½.kkRed fpg~ n'kkZrk gS fd fo|qr {ks=k osQ fojQ¼ dk;Z fd;k tkrk gSA

vr% fdlh fcanq ij fo|qr {ks=k ml fcUnq ij foHko
dh nwjh osQ lkFk ifjorZu dh nj dk ½.kkRed
eku gksrk gSA foHko de gksus dh fn'kk dks ge
{ks=k dh fn'kk dgrs gSaA ;kn jf[k, fd fo|qr foHko
,d vfn'k jkf'k gS ysfdu foHko izo.krk ,d
lfn'k jkf'k gS D;ksafd ;g vkafdd :i ls fo|qr {ks=k osQ cjkcj gSA

mijksDr lacaèk dh lgk;rk ls ,dleku fo|qr {ks=k osQ fy, ge fy[k ldrs gSa %

E = A BV V

d

−
(16.22)

;gka ij V
A
 vkSj V

B
 Øe'k% A o B fcanqvksa ij] ftuosQ chp i`FkDdj.k nwjh d gS] foHko osQ

eku gSaA

mnkgj.k 16.1 : ,d 10 oksYV dh cSVjh gSA ,d 1.6 × 10 –19 C osQ èkukos'k dks blosQ
½.kkRed fljs ls èkukRed fljs rd ys tkus esa fdruk dk;Z fd;k tk,xk\
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gy : lehdj.k (16.2) osQ vuqlkj]

V
AB

= W
AB

 èk q
O

pwafd  V
AB

= 10 V vkSj q
0
 = 1.6 × 10–19 C, vr%

W
AB

= (10V) × (1.6 × 10–19C)

= 1.6 × 10–18 J twy

mnkgj.k 16.2 : ,d fcanq vkos'k funsZ'kkadksa osQ ewy LFkku (0] 0) ij fLFkr gSA fcanq x ij
fo|qr foHko 400 V vkSj fo|qr {ks=k dk ifj.kke 150 N C–1 gSA x rFkk q osQ ekuksa dh x.kuk
djsaA

gy : fo|qr {ks=k

E = 
V

x

150 = 
400

x

vkSj         x = 2.67 m

Lej.k djsa fd fo|qr {ks=k fuEu O;atd }kjk fn;k tkrk gS

E = 
0

1

4πε 2

q

x

ge blesa 
0

1

4πε
 = 9 × 109 N C–2 m2, E = 150 N C–1  vkSj  x = 2.67 m izfrLFkkfir

djrs gSa%

q = 
–1 2

9 –2

(150N C ) (2.67m)

9 10 N C

×
×

= 11.9 × 10–8 C

ikBxr iz'u 16-1

1. ,d R f=kT;k osQ èkkfRod xksys dh lrg ij +q vkos'k leku :i ls forfjr gSA xksys
osQ osQUnz ls r (> R) nwjh ij foHko dk eku D;k gS\

2. tc ,d fcanq vkos'k dks q fcUnq vkos'k osQ pkjksa vksj  r f=kT;k osQ o`Rr esa ?kqek;k tkrk
gSA fd, x, dk;Z dh x.kuk dhft,A
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3. ,d {ks=k esa fo|qr foHko dk V dk eku fLFkj gSA ml {ks=k esa fo|qr {ks=k osQ ckjs esa
vki D;k dg ldrs gS\

4. ;fn fdlh fcanq ij fo|qr {ks=k 'kwU; gks rks D;k vko';d :i ls ml fcanq ij foHko
'kwU; gksxk\

5. D;k nks lefoHko ry ,d nwljs dks dkV ldrs gSa\

vkos'kksa osQ pkyu osQ vkèkkj ij inkFkZ eq[; :i ls nks lewgksa esa j[ks tk ldrs gSaA pkyd
vkSj fo|qr jksèkh BkslA inkFkZ esa fo|qr pkyu lekU;r;k eqDr bysDVªkWuksa osQ dkj.k gksrk gS
vkSj rjy inkFkks± esa vk;uksa osQ dkj.k gksrk gSA pkydksa esa eqDr bysDVªkWu (vkos'k okgd)
ik;s tkrs gSa ftuosQ dkj.k fo|qr {ks=k vkjksfir fd, tkus ij fo|qr èkkjk izokfgr gksrh gSA
èkkrq vPNs pkyd gSaA ftu inkFkks± esa dksbZ eqDr vkos'k okgd ugha gksrs mUgsa fo|qr jksèkh
dgk tkrk gSA ydM+h] vkcuwl] dk¡p] DokV~tZ] vHkzd] vkfn lkekU; fo|qr jksèkh gSaA ,sls
inkFkZ ftudh pkydrk pkydksa vkSj fo|qr jksfèk;ksa osQ chp dh gksrh gS vèkZpkyd dgykrs
gSaA vPNs pkydksa vkSj vPNs fo|qr jksfèk;ksa osQ chp fo|qr pkydrk dk vuqikr  1020 dh
dksfV dk gksrk gSA vkb,] vc ;g tkus fd pkyd fo|qr {ks=k esa oSQlk O;ogkj djrs gSaA

16-2-1 fLFkj fo|qr {kss=k esa pkydksa dk O;ogkj

pkydksa esa bysDVªkWu gksrs gSa tks vius ijek.kqvksa osQ lkFk etcwrh ls tqM+s ugha gksrsA ;s pkyd
osQ vanj ?kweus osQ fy, Lora=k gksrs gSaA ysfdu bysDVªkWuksa (vkos'kksa) dk fo|qr {ks=k dh vuqifLFkfr
esa ,d LFkku ls nwljs LFkku ij usV LFkkukUrj.k ugha gksrkA pkyd dks fLFkj fo|qr lkE;koLFkk
esa ekuk tkrk gSA

fp=k 16-7 (a) dks ns[ksa ftlesa ckg~; fo|qr {ks=k E esa ,d pkyd dks j[kk gqvk n'kkZ;k x;k
gSA eqDr bySDVªkWu fo|qr {ks=k dh foijhr fn'kk esa Rofjr gksrs gSaA blosQ dkj.k pkyd osQ
ry ABCD esa bysDVªkWu tek gks tkrs gSa vkSj ry EFGH bysDVªkWuksa osQ fu"dklu osQ dkj.k
èkukosf'kr gks tkrk gSA ;s vkos'k (½.kkos'k ABCD ry esa vkSj èkukos'k EFGH ry esa)
viuk Loa; dk {ks=k cukrs gSa tks E dh fn'kk osQ foijhr fn'kk esa gksrs gSaA bysDVªkWuksa dk EFGH

ry ls ABCD ry dh vksj LFkkukUrj.k rc rd gksrk jgrk gS tc rd fd E dk eku
E

1 
osQ cjkcj ugha gks tkrk gSA ;g fLFkj fo|qr LkkE;koLFkk gS tks fd lkekU;r;k 10–16 lsadM

esas izkIr gks tkrh gS (LFkkfir gks tkrh gS)A vr% ge dg ldrs gSa fd lkE;koLFkk yxHkx
rqjar gh LFkkfir gks tkrh gSA ;fn dksbZ pkyd [kks[kyk gks rks mlosQ vanj fo|qr {ks=k 'kwU;
gksrk gSA fp=k (16-7(b))

;s ifj.kke ,d vkosf'kr pkyd ;k ckg~; fo|qr {ks=k osQ dkj.k ,d mnklhu pkyd ij
izsfjr vkos'k dh fLFkfr esa lR; gksrs gSaA

pkyd osQ bl xq.k dks fLFkj fo|qr j{k.k esa ckg~; fo|qr {ks=k ls ,d fo'ks"k {ks=k dh j{kk
osQ fy, mi;ksx fd;k tkrk gSA laosnu'khy ;a=kksa dks ckg~; fo|qr osQ izHkko ls cpkus osQ
fy, bUgsa [kks[kys pkydksa esa can fd;k tkrk gSA blhfy, rfM+r fo|qr ls cpus osQ fy,
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dkj ;k cl osQ vanj jguk ckgj jgus dh vis{kk vfèkd lqjf{kr gSA dkj ;k cl dk èkkfRod
dop rfM+r fo|qr ls fLFkj fo|qr lqj{kk iznku djrk gSA

fLFkj fo|qr lkE; esa pkydksa osQ fuEu xq.k gksrs gSa%

• pkyd osQ vanj dksbZ fo|qr {ks=k ugha gksrk gSA

• vkosf'kr pkyd osQ ckgj fo|qr {ks=k pkyd dh lrg osQ yEcor gksrk gS vkSj ;g
pkyd osQ vkdkj ij fuHkZj ugha djrk gSA

• pkyd esa dsbZ Hkh vkos'k bldh lrg ij gh gksrk gSA

(a) (b)

fp=k.16.7 : fLFkj fo|qr j{k.k: (a)  ckg~; fo|qr {ks=k E eqDr bysDVªkuksa dks ry ABCD ij [khap ysrk
gSA ry EFGH ftlesa bySDVªkWuksa dh deh gks tkrh gS] èkukosf'kr gks tkrk gSA ysfdu pkyd
osQ vanj ifj.kkeh fo|qr {ks=k 'kwU; gksrk gSA (b) ;fn ,d vfu;fer vkdkj dk pkyd
vanj ls [kks[kyk gks rks blosQ vanj {ks=k 'kwU; gksrk gSA

16-3 èkkfjrk

eku yhft;s gekjs ikl nks pkyd gS ftuesa leku ifjek.k ysfdu foijhr izo`Qfr osQ vkos'k
+Q vkSj– Q gSaA muosQ chp foHkokUrj V gSA ,sls nks pkydksa osQ fudk; dks laèkkfj=k dgrs
gSaA iz;ksxksa }kjk ik;k x;k gS fd foHkokUrj vkos'k dh ek=kk dk lekuqikrh gksrk gSA vkos'k
c<+us osQ lkFk foHkokUrj Hkh c<+rk gS ysfdu budk vuqikr fLFkj jgrk gSA bl vuqikr dks
laèkkfj=k dh èkkfjrk dgrs gSaA

C = Q / V (16.23)
èkkfjrk dks nks esa ls fdlh ,d pkyd osQ vkos'k o nks pkydksa osQ chp foHkokUrj osQ vuqikr
osQ :i esa ifjHkkf"kr fd;k tkrk gSA ;g ,d laèkkfj=k dh vkos'k laxzg djus dh {kerk dk
ekid gSA

ek=kdksa dh SI iz.kkyh esa] èkkkfjrk dks iSQjM esa ekik tkrk gSA èkkfjrk 1 iSQjM dgykrh gS
;fn 1 dwykWe vkos'k }kjk 1 oksYV dk foHkokUrj gks tk;A
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1 iSQjM = 
1

1

dyw kWe
okYs V

(16.24)

fiNys vè;k; esa vkius i<+k fd dwykWe vkos'k dh ,d cgqr cM+h bdkbZ gSA bldk rkRi;Z
gS fd iSQjM èkkfjrk dh ,d cgqr cM+h bdkbZ gSA lkekU;r;k ge èkkfjrk dk eku ekbØksiSQjM
;k fidks iSQjM esa O;Dr djrs gSa

1 ekbØksiSQjsM = 10–6 iSQjsM, ftls fy[kk tkrk gS  μF

1 fidksiSQjsM = 10–12 iSQjsM, ftls fy[kk tkrk gS pF

fdlh fo|qr ifjiFk esa ,d laèkkfj=k dks cjkcj yEckbZ dh nks lekUrj js[kkvksa }kjk fujQfir fd;k
tkrk gSA

16-3-1 ,d xksyh; pkyd dh èkkfjrk

 r f=kT;k osQ ,d xksys dks q vkos'k fn;k x;kA ekuk fd xksys dk foHko V gS] rc

V = 
0

1

4πε
q

r

pwafd C = q/V, vr%

C = 
0/ 4

q

q rπε
 = 4πε

0
r = 99 10

r

×
(16.25)

;g n'kkZrk gS fd xksyh; laèkkkfj=k dh èkkfjrk bldh f=kT;k osQ lekuqikrh gksrh gS vkSj bldk
vkafdd eku f=kT;k dks 9 × 109 ls foHkkftr djus ij izkIr gksrk gS] tgka ij f=kT;k dk
eku ehVj esa fy;k tkrk gSA mnkgj.kkFkZ] ,d 0.18 m f=kT;k osQ xksys dh èkkkfjrk

C = 
0.18

9
 × 10–9 F = 20 pF

16.3.2 laèkkfj=kksa osQ izdkj

viuh HkkSfrdh dh iz;ksx'kkyk esa vki vusd izdkj osQ laèkkfj=kksa
dks ns[ksaxsA vkiosQ 'kgj dh fo|qr vkiwfrZ iz.kkyh Hkh laèkkfj=kksa
dk iz;ksx djrh gSA ;s jsfM;ks] Vh-oh-] izoèkZdksa rFkk nksydksa tSlh
;qfDr;ksa esa Hkh egRoiw.kZ ?kVdksa dh rjg dk;Z djrs gSaA ,d
laèkkfj=k nks pkydksa ls feydj cuk gksrk gS ftuesa ls ,d
vkosf'kr gksrk gS vkSj nwljk lekU;r;k HkwlaifdZr gksrk gSA
laèkkfj=k osQ fl¼kar dks le>us osQ fy, ge ,d fo|qrjksèkh
i`FkDd`r èkkfRod IysV A osQ ckjs esa fopkj djrs gSaA bls oqQN
èkukos'k (q) iznku fd;k tkrk gS ftlls bldk vfèkdre foHko
(V) gks tkrk gS (blosQ ckn vkos'k fn;s tkus ij og yhd gks
tkrk gS)A IysV dh èkkfjrk q/V gSA

fp=k.16.8 : laèkkfj=k dk
dk;Z&fl¼kar
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vc vki ,d nwljh izFkDd`r èkkfRod IysV B dks A osQ lehi ykb;sA izsj.k }kjk B osQ A

osQ lehi okys (A dh vksj okys) ry esa ½.kkos'k mRiUu gksrk gS vkSj B osQ A osQ nwj okys
ry esa cjkcj ifjek.k dk èkukos'k vk tkrk gSA izsfjr ½.kkos'k A osQ foHko dks de djuk
pkgrk gS vkSj izsfjr èkukos'k A osQ foHko dks c<+kuk pkgrk gSA tc B dks HkwalifdZr dj
fn;k tkrk gS rks (fp=k 16-8) B ij izsfjr /uvkos'k eqDr gksus osQ dkj.k i`Foh dh vksj
izokfgr gks tkrk gS (okLro esa ½.kkos'k i`Foh ls IysV dh vksj izokfgr gksrk gS) IysV ij
èkukos'k xfrghu jgrs gSa ysfdu ½.kkos'k cus jgsaxs D;ksafd ;s A osQ èkukos'k ls caèks gSaA bl
izsfjr ½.kkos'k osQ dkj.k A dk foHko de gks tkrk gS ysfdu èkkfjrk c<+ tkrh gSA

vr% ge bl fu"d"kZ ij igqaprs gSa fd ,d fo|qrjksèkh pkyd dh èkkfjrk dks blosQ fudV
,d vukosf'kr HkwlaifdZr pkyd dks ykdj c<+k;k tk ldrk gSA ;g laèkkfj=k dk fl¼kar
gSA laèkkfj=kksa dk mi;ksx fo|qr vkos'k dh cM+h ek=kk dks vFkkZr fo|qr mQtkZ dks ,d FkksM+s
le; varjky osQ fy, ,d NksVs ls LFkku ij lafpr djus osQ fy, fd;k tkrk gSA ,d lekarj
IysV laèkkfj=k esa èkkrq dh nks lekarj IysVsa gksrh gSa ftueas ls izR;sd dk {ks=kiQy A gksrk gS
vkSj tks ,d NksVh&lh nwjh d ls ijLij i`FkÑr gksrs gSaA muosQ chp osQ LFkku esa dskbZ dksbZ
fo|qr jksèkh ekè;e tSls gok] dkxt] vHkzd] dk¡p vkfn gksrk gSA IysVksa dks cSVjh osQ nks
fljksa ls tksM+ fn;k tkrk gS tSls fd fp=k 16-9 esa n'kkZ;k
x;k gSA tc laèkkfj=k iw.kZ :i ls vkosf'kr gks tkrk gS rks
bu IysVksa ij èkukos'k (+q) vkSj ½.kkos'k (–q) vk tkrk
gSA bu vkos'kksa osQ dkj.k buosQ chp esa ,dleku fo|qr {ks=k
E LFkkfir gks tkrk gSA tc IysVksa  osQ chp dh nwjh IysVksa
osQ vkdkj dh ra=k esa cgqr de gks rks IysVksa dh lhekvksa
esa fo|qr {ks=k dh foo`Qfr dks ux.; eku fy;k tk ldrk
gSA

;fn fdlh ,d IysV dk i`"B vkos'k ?kuRo σ gks rks muosQ
chp dk;Z djus okys cy dk ifjek.k gksxk

E = 
0

σ
ε

 = 
q

A0ε

vkSj IysVksa osQ chp dk foHkokUrj gksxk

V = Ed

vr% ,sls lekarj IysV laèkkfj=k dh èkkfjrk ftlosQ nks IysVksa osQ chp dh nwjh rFkk ftuosQ

chp osQoy ok;q gS_ C
0

= 
q

V
 = 

/

q

qd A0ε

= 
A

d
0ε

(16.26)

fp=k. 16.9:  ,d lekarj IysV
 laèkkfj=k
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;g n'kkZrk gS fd lekUrj IysV la?kkfj=k dh èkkkfjrk IysVksa osQ {ks=kiQy A osQ lekuqikrh vkSj
muosQ chp dh nwjh d osQ O;qØekuqikrh gksrh gSA bldk vFkZ ;g gqvk fd vfèkd èkkfjrk
osQ fy, IysVksa dk {ks=kiQy vfèkd gksuk pkfg, vkSj muosQ chp dh nwjh d de gksuh pkfg,A

;fn IysVksa osQ chp osQ ekè;e dks ijkoS|qr nzO; ls] ftldh fo|qr'khyrk ε gks Hkj fn;k
tk, rks ml fLFkfr esa lekUrj IysV la?kkfj=k dh laèkkfjrk gksxh

C = 
εA

d
 = 0K

d

Αε

tgk¡  ε ekè;e dh fo|qr'khyrk vkSj Κ  ekè;e dk ijkoS|qrkad gSA vr%

C = ΚC
0

(16.27)

;fn laèkkfj=k dks ,d ijkoS|qrkad Κ  okys ijkoS|qr inkFkZ ls Hkj fn;k tk, rks laèkkfj=k dh
èkkfjrk ok;q dk fuokZr esa laèkkfjrk dh Κ  xquk gks tk,xhA

16-3-3 vkisf{kd fo|qr'khyrk ;k ijkoS|qrk¡d

owQykWe osQ fu;e osQ vuqlkj fuokZr esa r nwjh ls i`FkDd`r nks vkos'kksa q
1
 vkSj q

2
 osQ chp

yxus okyk cy

F
V

= 
0

1

4πε
1 2

2

q q

r
(16.28)

tgka ij ε
0
 fuokZr dh fo|qr'khyrk gSA ;fn blh nwjh ij fLFkr bUgha vkos'kksa osQ chp ,d

ekè;e gks rks muosQ chp vU;ksU;fØ;k cy gksxk

F
m

= 
1

4πε
1 2

2

q q

r
(16.29)

lehdj.kksa (16.28) vkSj (16.29) dk la;kstu djus ij ges izkIr gksrk gS

v̂

m

F

F
= 

0

ε
ε

 = ε
r

(16.30)

tgka ε
r
 ( ;k K) ekè;e dh vkisf{kd fo|qr'khyrk gSA bls ekè;e dk iSjkoS|qrkad Hkh dgrs

gSaA ge ijkoS|qrk¡d dks ,d fuf'pr nwjh ls i`FkDd`r nks vkos'kksa osQ chp fuokZr esa yxus
okys fLFkj fo|qr cy vkSj muosQ chp nzO; ekè;e j[k fn, tkus dh fLFkfr esa yxus okys
cy osQ vuqikr osQ :i esa Hkh ifjHkkf"kr dj ldrs gSaA

ijkoS|qrkad dks fuEuor~ Hkh ifjHkkf"kr fd;k tk ldrk gS%

K = 
IyVs ksa osQ chp ijkoS|qr i n  kFkZ gkus  s ij /kfjrk

IyVs ksa oQs  chp fuokrZ  gkus  s ij /kfjrk
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= m

0

C

C

vr%

C
m

= KC
0

(16.31)

èkkrqvksa osQ fy, K = ∞, vkSj vHkzd osQ fy, K ≈ 6, vkSj dkxt osQ fy, K = 3.6.

16-4 laèkkfj=kksa dk la;kstu

laèkkfj=k fo|qr ifjiFk osQ cgqr gh egRoiw.kZ vo;o gSaA ifjiFkksa esa fHkUu&fHkUu èkkfjrkvksa
osQ laèkkfj=kksa dh vko';drk iM+rh gSA dHkh&dHkh ,d bfPNr èkkfjrk dk laèkkfj=k miyCèk
ugha gksrk gSA ,slh fLFkfr;ksa esa miyCèk laèkkfj=kksa osQ la;kstu ls ge ok¡fNr eku dk laèkkfj=k
cuk ldrs gSaA laèkkfj=kksa osQ la;kstu dh nks vfr lkekU; fofèk;ka gSa%

• Js.kh la;kstu

• ik'oZ la;kstu

vc ge buosQ ckjs esa Kku izkIr djrs gSaA

16-4-1 laèkkfj=kksa dk ik'oZ la;kstu

ik'oZ Øe esa izR;sd laèkkfj=k dh ,d (izFke) IysV dks ,d fcanq A ij vkSj lHkh dh nwljh
IysV dks fcanq B ij tksM+k tkrk gS tSlk fp=k (16-10) esa n'kkZ;k x;k gSA

eku yhft, fcUnqvksa A vkSj B osQ chp foHkokUrj
V yxk;k x;k gSA è;ku nhft, bl izdkj osQ
la;kstu esa lHkh laèkkfj=kksa dh nks IysVksa osQ chp
dk foHkokUrj V gSA vr% buosQ vkos'k
fHkUu&fHkUu gksaxs tks fd fuEu Hkkafr gksaxs%

q
1

= C
1
V

q
2

= C
2
V

q
3

= C
3
V

(16.32)

lHkh laèkkfj=kksa esa oqQy vkos'k

q = q
1
  +  q

2
 +  q

3

         q = (C
1
  +  C

2
 +  C

3
 + …)V (16.33)

vr% ;fn C
p
 ik'oZ la;kstu rqY; èkkfjrk gks rks

q = C
p 
V fp=k. 16.10 :ik'oZ Øe esa tqM+s laèkkfj=k
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bu lacaèkksa ls gesa izkIr gksrk gS

q = C
p 
V  = (C

1
  +  C

2
 +  C

3
 )V

ftlls lacaèk izkIr gksrk gS

C
p

= C
1
 + C

2
 + C

3
 = i

=1

C
n

i
∑ (16.34)

bl izdkj ge ns[krs gSa fd cgqr ls la?kkfj=kksa osQ ik'oZ la;kstu dh rqY; /kfjrk mudh
i`Fkd&i`Fkd èkkfjrkvksa osQ ;ksx osQ cjkcj gksrh gSA

;kn jf[k, fd ik'oZ la;kstu esa] lHkh laèkkkfj=kksa dk foHkokUrj leku gksrk gS ysfdu vkos'k
mudh èkkfjrkvksa osQ vuqikr es forfjr gks tkrk gSA ,slk al;kstu vkos'k laxzg djus osQ fy,
iz;qDr gksrk gsA

16-4-2 laèkkfj=kksa dk Js.kh la;kstu

laèkkfj=kksa osQ Js.kh la;kstu esa igys laèkkfj=k dh igyh IysV dks fo|qr lzksr ls tksM+k tkrk
gSA igys laèkkfj=k dh nwljh IysV dks
nwljs laèkkfj=k dh igyh IysV ls tksMk
tkrk gS vkSj blh izdkj ;g flyflyk
vko';drkuqlkj ok¡fNr eku osQ fy,
tkjh fd;k tk ldrk gSA vafre
laèkkfj=k dh nwljh IysV dks HkwlaifdZr
dj fn;k tkrk gS (fp=k 16-11) ekuk
yhft, Ïksr }kjk laèkkfj=k C

1
 dh

izFke IysV osQ Hkhrjh dks +q bZdkbZ
vkos'k iznku fd;k tkrk gSA fo|qr
izsj.k }kjk bldh nwljh IysV ij  –

q vkos'k vkSj IysV osQ ckgj dh vksj
+q vkos'k mRiUu gksxk tks fd C

2
 esa

izokfgr gks tkrk gS vkSj ;g Øe pyrk jgrk gS fp=k 16-00) bl izdkj izR;sd laèkkfj=k
esa q ek=kk dk vkos'k vk tkrk gSA pwafd bu lHkh laèkkfj=kksa dh èkkfjrk;sa fHkUu gSa] vr% bu
nks IysVksa osQ chp foHkokUrj fHkUu&fHkUu gksaxsA vr%

V
1

= 
1

q

C
, V

2
 = 

2

q

C
, V

3
 = 

3

q

C
(16.35)

;fn C
s
 bl Js.kh la;kstu dh oqqQy èkkfjrk gks rks]

V = 
s

q

C

vkSj V = V
1
 + V

2
 + V

3
(16.36)

fp=k.16.11 :Js.kh la;kstu esa laèkkfj=k] izR;sd laèkkfj=k
esa vkos'k dh ek=kk leku gS
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vr%
s

q

C
= 

1

q

C
 + 

2

q

C
 + 

3

q

C

;k
s

1

C
= 

1

1

C
 + 

2

1

C
 + 

3

1

C
(16.37)

Js.kh Øe esa tqM+s n laèkkfj=kksa osQ fy, ge fy[k ldrs gSa

1

sC = 
1

1

1
;

i C=
∑

vr% Js.kh Øe esa vusdksa laèkkfj=kksa dh ifj.kkeh èkkfjrk dk O;qRØe lHkh laèkkfj=kksa
dh viuh&viuh èkkfjrkvksa osQ O;qRØeksa osQ ;ksx osQ cjkcj gksrk gSA leh- 16-37 ls
Li"V gks tkrk gS fd Cs dk eku C

1
, C

2
 o C

3
 esa ls NksVh èkkfjrk ls Hkh de gSA è;ku nhft;s

fd Js.kh Øe esa lHkh laèkkfj=kksa esa leku vkos'k jgrk gS ysfdu mudh IysVksa osQ chp
foHkokUrj vyx&vyx gksrk gS tks fd mudh èkkfjrkvksa dk O;qRØekuqikrh gksrk gSA

fofoèk izdkj osQ laèkkfj=k

lkekU;r;k rhu izdkj osQ laèkkfj=k O;kolkf;d mi;ksx esa yk;s tkrs gSaA budk foU;kl fp=k
16-12 esa n'kkZ;k x;k gSA

1. isij laèkkfj=k: iSjkiQhu }kjk lalsfpr cgqr cM+s vkSj irys isij (;k ek;yj) dks
mi;qDr  vkdkj (vk;krkdkj) esa dkVk tkrk gSA èkkrq dh vusd ckjhd ifUu;ka
Hkh mlh vkdkj esa dkVh tkrh gSaA fiQj bUgsa ,dkUrj Øe esa ,d osQ Åij ,d
fcNk;k tkrk gSA ckgjh 'khV ek;yj] fiQj blosQ mQij èkkfRo; iUuh] fiQj ekbyj
osQ Øe esa j[kh tkrh gSaA bl iwjs ra=k dks ,d csyu osQ :i esa eksM+ fn;k tkrk
gS vkSj bl izdkj ,d NksVh ;qfDr dk fuekZ.k gks tkrk gSA

2. èkkfRod iV~Vh laèkkfj=k: cgqr lh èkkrqvksa dh ifDr;ksa dks ,dkUrj Øe esa nks èkkrq
dh NM+ksa ls fp=k 16-11b osQ vuqlkj tksM+dj flfydkWu rsy esa Mqcks fn;k tkrk
gS tks fd IysVksa osQ chp ijkoS|qr dk dke djrk gSA mPp oksYVrk okys laèkkfj=k
izk;% blh izdkj osQ gksrs gSaA ekbØks iSQjM èkkfjrk osQ ifjorhZ laèkkfj=k Hkh blh izdkj
osQ gksrs gSaA muessa ijkoS|qr inkFkZ osQ :i esa gok gksrh gSA IysVksa osQ ,d leqPp;
dks fu;r j[kk tkrk gS vkSj nwljs leqPp; dks pyu'khy cuk;k tkrk gSA pyu'khy
IysVksa dks ?kqekus ij mudk izHkkoh {ks=kiQy ifjofrZr gksrk gS ftlosQ iQyLo:i
èkkfjrk ifjofrZr gks tkrh gSA vki ,sls laèkkfj=k jsfM;ks fjlhoj esa ns[k ldrs gSaA
ifjorhZ èkkfjrk fofHkUu jsfM;ks LVs'kuksa dh V~;wfuax esa dke vkrh gSA
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3. fo|qr vi?kV~; laèkkfj=k: fo|qr vi?kV~; laèkkfj=k dks fp=k 16-12 (c) esa n'kkZ;k
x;k gSA ,d èkkRoh; iUuh dks ,d csyu osQ vkdkj esa bl izdkj yisVk tkrk
gS fd bldh nks ijrksa osQ chp lnSo ,d varj cuk jgrk gSA bl ra=k dks ,d
fo|qr vi?kV~; foy;u esa Mqcks fn;k tkrk gSA ;g foy;u vk;uksa osQ dkj.k pkyd
gksrk gSA fo|qr vi?kV~; vkSj /kfRod iUuh osQ chp ,d oksYVst yxkbZ tkrh gSA
fo|qr vi?kV~; osQ pkyd xq.k osQ dkj.k iUuh ij fo|qrjksèkh vkDlkbM dh iryh
ijr cu tkrh gSA ;g vkDlkbM ijr ,d ijkoS|qr inkFkZ dk dke djrh gSA pwafd
;g ijkoS|qr ijr vR;ar iryh gksrh gS] bl ra=k ls cM+s ifjek.k (ek=kk) esa èkkfjrk
izkIr dh tk ldrh gSA bl izdkj osQ laèkkfj=k esa èkukRed vkSj ½.kkRed fljksa
dks bafxr djuk vko';d gS] laèkkfj=k dks xyr tksM+ fn, tkus ij vkWDlkbM dh
ijr u"V gks tkrh gS vkSj laèkkfj=k ,d pkyd dh Hkkafr dk;Z djus yxrk gSA
bl izdkj dk laèkkfj=k dk mi;ksx de oksYVst ij cgqr vfèkd vkos'k laxzg.k
osQ fy, fd;k tkrk gSA

mnkgj.k 16.3 : fdlh lekUrj IysV ok;q laèkkfj=k dh èkkfjrk 22.0 µF gSA IysVksa osQ chp
dh nwjh d gSA IysVksa osQ chp esa d/2 eksVkbZ dh ,d K = 5 ijkoS|qrkWd dh iV~Vh j[kh tkrh
gSA izHkkoh èkkfjrk dh x.kuk dhft;sA
gy: gok esa laèkkfj=k dh èkkfjrk

C
0

= 0ε A

d
 = 22.0 μF

u;s ra=k dks nks laèkkfj=kksa dk Js.kh la;ksx ekuk tk ldrk gS%

C
1

= 
/2

0εK A

d
 = 02 εK A

d
 = 2 KC

0

vkSj C
2

= 0

/2

ε A

d
 = 02 ε A

d
 = 2C

0

izHkkoh èkkfjrk C

1

C
= 

1

1

C  + 
2

1

C

fp=k.16.12 :  fofHkUu izdkj osQ laèkkfj=k : a) isij laèkkfj=k, b) ifjorZuh la/kfj=k  c)  fo|qr
vi?kV~; laèkkfj=k

èkkfRod
isij

isij
èkkrq

rsy

,Y;qfefu;e
dh iUuh

isij ,oa
fo|qr vi?kV~;

vkWDlkbM
fiQYe

isij
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;k C = 1 2

1 2

C C

C + C

= 0 0

0 0

2 2

2 2

KC × C

KC + C

= 02

1

KC

K +

= 
–610  22 10 F

6

× ×

= 36.7 μF

ikBxr iz'u 16-2

1. èkkfjrk dh foek;sa fyf[k;sA

2. ,dleku fo|qr {ks=k  E esa d nwjh ls i`FkDd`r nks fcanqvksa osQ chp foHkokUrj D;k gksxk\

3. ,d ok;q laèkkfj=k ls lacafèkr jkf'k;ka C
0
, E

0
 o V

0
 gSaA ;s C, E vkSj V ls oSQls lacafèkr

gSa ml fLFkfr esa tcfd mijksDr laèkkfj=k esa K ijkoS|qrkad dk inkFkZ Hkj fn;k tkrk
gS\

4. ok;q ls Hkjs laèkkfj=k dk {ks=kiQy Kkr dhft;s tcfd IysVksa osQ chp nwjh 50 cm gS vkSj
mldh èkkfjrk dk eku 1.0 µF gSA

16-4-3 ,d laèkkfj=k esa lafpr mQtkZ

,d laèkkfj=k osQ pkftZax (vkos'ku) dh dYiuk ,sls dh tk ldrh gS fd ekuks fdlh ckg~;
dkjd] tSls cSVjh }kjk laèkkfj=k dh èkukosf'kr IysV dh vksj ls bysDVªkWuksa dks fudky dj
mUgsa ½.kkosf'kr IysV dks LFkkukUrfjr fd;k tk jgk gksA bl vkos'k osQ LFkkukUrj.k esa oqQN
dk;Z fd;k tkrk gS tks fd laèkkfj=k esa fLFkj fo|qr fLFkfrt mQtkZ osQ :i esa lafpr gks tkrk
gSA ;g mQtkZ cSVjh (lafpr jklk;fur mQtkZ) ls izkIr gksrh gSA tc bl laèkkfj=k dks ,d
izfrjksèkd osQ tfj, fujksfo'kr fd;k tkrk gS rks mQtkZ mQ"ek osQ :i esa fudyrh gSA

eku yhft;s ,d vukosf'kr laèkkfj=k dks ,d cSVjh ls tksM+ nsus ij og vfèkdre q vkos'k
lafpr djrk gSA pkftZax èkhjs&èkhjs gksrh gSA laèkkfj=k dh IysVksa osQ chp izkjafHkd foHkokUrj
'kwU; vkSj vafre foHkokUrj V gSA iwjh izfØ;k osQ varjky esa vkSlr foHkokUrj

0 +

2

V
= 

2

V

= 
2

q

C
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pkftZax (vkos'ku) esa fd;k x;k dk;Z]

W = vkos'k × foHkokUrj

= q 
2

q

C
 = 

1

2

2q

C

vr% fLFkfrt mQtkZ

U = 
1

2
qV = 

1

2

2q

C
 = 

1

2
CV 2 (16.38)

;g mQtkZ IysVksa osQ chp fo|qr {ks=k esa lafpr gks tkrh gSA lafpr mQtk èkkfjrk dh lekuqikrh
gksrh gSA ;g foHkokUrj c<+us osQ lkFk c<+rh gSA ysfdu izR;sd laèkkfj=k ,d fuf'pr lhek
rd gh mQtkZ laxzg dj ldrk gS foHkokUrj dk eku ,d lhek ls vfèkd gks tkus ij Lor%
foltZu izkjEHk gks tkrk gSA vkosf'kr laèkkfj=k dh IysVksa dks Nwuk [krjukd gSA laèkkfj=k vkiosQ
'kjhj osQ tfj;s folftZr gks ldrk gS ftlls ,d fo|qr >Vdk yxrk gSA ,slk >Vdk ;fn
iw.kkZosf'kr mPp èkkfjrk eku osQ laèkkfj=kksa ls yxs rks og izk.k?kkrd gks ldrk gSA

16-5 ijkoS|qr inkFkZ vkSj ijkoS|qr èkzqo.k

ge tkurs gSa fd ijkoS|qr inkFkZ vpkyd gksrs gS tks fo|qr izHkko oQks fcuk pkyu osQ ikjxfer
dj nsrs gSaA ijkoS|qr nks izdkj osQ gksrs gSa% vèkzqoh; vkSj èkzqoh;A vkb;s vc ge buosQ ckjs
esa tkuus dk iz;kl djsaA

(a) vèkzqoh; ijkoS|qr inkFkZ

bl izdkj osQ ijkoS|qr inkFkksZa esa v.kqvksa osQ èkukRed vkos'k dk osQUnz ½.kkRed vkos'k
osQ osQUnz dk laikrh gksrk gSA lkekU; voLFkk esa izR;sd v.kq dk f}èkzqo vk?kw.kZ 'kwU; gksrk
gSA ;s v.kq vfèkdrj lefer gksrs gSa] tSls ukbVªkstu] vkDlhtu] cSUthu] ehFksu vkfnA

(b) èkzqoh; ijkoS|qr inkFkZ

èkqzoh; ijkoS|qr inkFkksZa osQ v.kqvksa dh vko`Qfr vlfer gksrh gS] ,d tSls ty] veksfu;k]
gkbMªksDyksfjd vEy vkfnA bu v.kqvksa esa èkukRed ,oa ½.kkRed vkos'kksa osQ osQUnz ,d nwljs
ls fdlh fuf'pr nwjh ij gksrs gSa vkSj budk ,d fuf'pr f}èkqzo vk?kw.kZ gksrk gSA

tc ckg~; fo|qr {ks=k E esa vèkzqoh; ijkoS|qr inkFkZ j[ks tkrs gSa rks izR;sd èkukRed vkos'k
osQ v.kq dk osQUnz E dh foijhr fn'kk esa foLFkkfir gksrk gSA ckg~; fo|qr {ks=k osQ dkj.k
vèkzqoh; ijkoS|qr v.kq esa èkukRed vkSj ½.kkRed vkos'kksa osQ osQUnzksa osQ chp oqQN nwjh gks
tkrh gS rc ijkoS|qr èkzqfor dgykrk gS vkSj izR;sd v.kq esa ,d NksVk lk f}èkzqo vk?kw.kZ izsfjr
gks tkrk gSA ;FkkFkZ esa ckg~; fo|qr {ks=k osQ dkj.k cy tks vkos'k osQUnzksa dks nwj djrk gS
osQUnzksa osQ vkd"kZ.k cy ls larqfyr gks tkrk gS (lkE;koLFkk LFkkfir gks tkrh gS) vkSj v.kq
èkzqfor gks tkrk gSA v.kq }kjk izkIr izsfjr f}èkqzo vk?kw.kZ osQ eku dks ge fuEu izdkj fy[k
ldrs gSaA
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p = α ε
0 
E

tgka α vuqØekuqikrh fu;rkad gS vkSj ijekf.od@vkf.od èkqzo.krk dgykrk gSA eku yhft;s
fd laèkkfj=k dh IysVksa osQ eè; fo|qr {ks=k E esa vèkzqoh; inkFkZ dh iV~Vh ABCD j[kh x;h
gS tSlk fd fp=k 16-13 esa n'kkZ;k x;k gSA ijkoS|qr iV~Vh èkqzfor gks tkrh gSA ijkoS|qr v.kqvksa
osQ ukfHkd ½.kkRed IysV dh vksj vkSj bysDVªkWu èkukRed IysV dh vksj foLFkkfir gks tkrs
gSaA èkqo.k osQ dkj.k ijkoS|qr osQ vanj fo|qr {ks=k Ep mRiUu gks tkrk gS ftldh fn'kk E

osQ foijhr gksrh gSA vr% vèkqzoh; ijkoS|qr dh mifLFkfr esa IysVksa osQ eè; fo|qr {ks=k ?kV
tkrk gS vFkkZr~ èkzqfor ijkoS|qr esa izHkkoh fo|qr {ks=k dk eku

E(izHkkoh) = E - Ep (16.39)

bl izdkj laèkkfj=k dh IysVksa osQ chp foHkokUrj de gks tkrk gS (D;ksafd  V= Ed ), rFkk
mlosQ iQyLo:i laèkkfj=k dh èkkfjrk c<+ tkrh gS (D;ksafd C = q/V ).

fp=k.16.13 : vkosf'kr la/kfj=k dh IysVksa osQ chp ,d ijkoS|qr iV~Vh

fLFkj oS|qdrk osQ vuqiz;ksx

foKku ,oa izkS|ksfxdh osQ dbZ {ks=kksa esa ykHkizn lgk;rk djus osQ lkFk gh fLFkj oS|qdrk
fo|qr pqEcdRo osQ fl¼kar dh vkèkkjf'kyk gSA

laèkkfj=k vfèkdrj bysDVªkWfud ,oa bysfDVªd ifjiFkksa osQ vko';d vo;o gSaA;s fo|qr
laizs"k.k esa ,d fu.kkZ;d Hkwfedk vnk djrs gSaA

vkos'k dk irk djus osQ fy, iz;ksx dh x;h ,d ljy ;qfDr Lo.kZ i=k fo|qr n'khZ
us dkWfLed fdj.k&vuqlaèkku dk ekxZ iz'kLr fd;kA

cSatkfeu izSaQdfyu }kjk vkfo"o`Qr rfM+r pkyd mQ¡ps Hkouksa dks rfM+r fo|qr osQ vk?kkrksa
ls cpkrk gSA

iQksVks izfrfyfi cukus dk midj.k fLFkj oS|qdrk osQ fl¼kar ij dk;Z djrk gSA
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ikBxr iz'u 16-3

1. ,d C
1
= 12 mF vkSj nwljk C

2 
= 4 mF èkkfjrk osQ laèkkfj=k la;ksftr fd;s x;s gSaA ra=k

dh izHkkoh èkkfjrk Kkr dhft;s tc mUgsa  (a) Js.khØe eaas tksM+k x;k gS (b) ik'oZ Øe
esa tksM+k x;k gSA

2. pkj la?kkfj=kksa dks vkil esa fp=k 16-13 dh Hkkafr tksM+k x;k gSA ra=k dh rqY; èkkfjrk
Kkr dhft;sA

3. ,d ok;q laèkkfj=k C = 4 mF ,d 12V cSVjh ls tqM+k gSA Kkr djsa

(a) blosQ iw.kkZosf'kr gksus ij Q dk eku\

(b)  IysVksa ij vkos'k dk eku tc bldh IysVksa osQ chp K=5 fLFkj oS|qrk¡Wd dk ijkoS|qr
inkFkZ Hkj fn;k tk,A

(c) IysVksa osQ chp foHkokUrj

(d) u;s laèkkfj=k dh èkkfjrk

4. ,d lekUrj IysV laèkkfjr dks ,d cSVjh
ls tksM+dj V foHkokUrj rd vkosf'kr
fd;k tkrk gSA cSVjh dks gVkus osQ ckn]
IysVksa osQ chp osQ [kkyh LFkku ij K

ijkoS|qrkad dh iV~Vh j[k nh tkrh gS
tks iwjh [kkyh txg dks ?ksj ysrh gSA
la?kkfj=k esa fdruh mQtkZ laxzghr gS\ (a)

igyh fLFkfr esa (b) nwljh fLFkfr esa (c)

dkSu vfèkd gS vkSj D;ksa\

vkius D;k lh[kk

fLFkj oS|qr {ks=k laj{kh gksrk gSA

fo|qr {ks=k ls fdlh fcanq ij foHko ,d bdkbZ èkukos'k dks vuar ls ml nwjh rd ykus
esa fd, x, dk;Z osQ cjkcj gksrk gSA

fdlh fLFkj fo|qr {ks=k esa ,d vkos'k dks ,d fcanq ls nwljs fcanq rd LFkkukUrfjr djus
esa fd;k x;k dk;Z iFk ij fuHkZj ugha djrk gSA

;fn ,d ijh{k.k vkos'k dks vuar ls fo|qr {ks=k osQ fdlh fcanq rd ykus esa fd;k x;k
dk;Z 1 twy gks rks ml fcanq ij foHko dk eku 1 oksYV gksrk gSA

fp=k 16.14 : laèkkfj=kksa dk la;kstu
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fdlh f}èkzqo dh fo"kqor js[kh; fLFkfr esa fdlh Hkh fcanq ij foHko dk eku 'kwU; gksrk
gSA

,d lefoHko ry esa izR;sd fcanq dk foHko leku gksrk gSA

fo|qr {ks=k esa fdlh fcUnq ij foHko dh nwjh osQ lkFk ½.kkRed ifjorZu dh nj dks
foHko iz.kork dgrs gSaA ;g {ks=k dk ifjek.k crkrh gSA

fLFkj oS|qr j{k.k fnd~LFkku esa fdlh {ks=k dks ckg~; fo|qr izHkko ls cpkus dh ?kVuk
gSA

fdlh pkyd dh èkkfjrk blosQ inkFkZ ij fuHkZj ugha djrh oju blosQ ekè;e dh izo`Qfr
ij fuHkZj djrh gSA

,d lekUrj IysV laèkkfj=k dks gok ;k fuokZr osQ ctk; K ijkoS|qrk¡d osQ nzO; ls Hkj
nsus ij laèkkfj=k dh èkkfjrk K xquk c<+ tkrh gSA

vkisf{kd fo|qr'khyrk ijkoS|qr ekè;e okys laèkkfj=k dh èkkfjrk vkSj fuokZr ekè;e esa
laèkkfj=k dh èkkfjrk dk vuqikr gSA

laèkkfj=kksa osQ Js.kh la;kstu esa rqY; èkkfjrk lcls de èkkfjrk ls Hkh de gksrh gSA

vèkqzoh; ijkoS|qrksa dh mifLFkfr osQ dkj.k] laèkkfj=k dh IysVksa osQ chp {ks=k ?kV tkrk gSA

 ikBkar iz'u

1. ,d q = 20 μC osQ fcanq vkos'k ls 30 cm nwjh ij fLFkr ,d fcanq ij foHko dk eku
Kkr dhft;sA

2. ,d leckgq f=kHkqt osQ rhu dksuksa ij 200 μC eku osQ rhu vkos'k q
1
, q

2
 vkSj q

3
 j[ks

gq, gSaA ,d Hkqtk dh yackbZ 10cm gSA bl fudk; dh fLFkfrt mQtkZ Kkr dhft,A

3. 3mm ls i`FkDd`r IysVksa osQ chp foHkokUrj 12.0 V gSA bl fudk; dh fLFkfrt mQtkZ
Kkr dhft,A

4. nks vkos'k +e o – e osQ vk;u ,d&nwljs ls  4.0 × 10–10 m dh nwjh ij fLFkr gSaA bl
fudk; dh fLFkfrt mQtkZ Kkr dhft,A

5. ,d lekUrj IysV laèkkfj=k dh nks IysVksa A o B osQ chp foHkokUrj 15 V gSA ,d izksVkWu
(m = 1.67 × 10–27 kg) dks A ls B.dh vksj ys tk;k tkrk gSA fcanq B osQ ikl izksVkWu
dh pky Kkr dhft,A

6. foeh; fofèk ls fn[kkb, fd  VqvkSj (½)mv2 rqY; gSa\ ;gk¡ laosQrksa osQ lkekU; vFkZ
gSaA

7. fdu fLFkfr;ksa esa lekUrj IysV laèkkfj=k dh IysVksa osQ chp fo|qr {ks=k leku gksrk gS\

8. ,d r f=kT;k dk xksyk  +q vkos'k ls vkosf'kr gSA ,d vkos'k  q
0
 dks blosQ O;kl osQ

,d fljs ls nwljs fljs rd ys tkus esa fd;s x;s dk;Z dh x.kuk dhft,A
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9. ,d lekUrj IysV laèkkfj=k dh èkkfjrk C
0
 o nks IysVksa osQ chp foHkokUrj V

0
 gSA ,d

IysV ij vkos'k +q
0
 gS o IysVksa osQ chp dh nwjh d gSA ,d K=3 eku dk ijkoS|qr IysVksa

osQ chp Hkj fn;k tkrk gSA fuEu esa ls dkSu lh jkf'k;ka cnysaxh vkSj D;ksa% (i) èkkfjrk
(ii) vkos'k (iii) foHkokUrj (iv) {ks=k ?kuRo\

10. laèkkfj=kksa osQ fuEu la;kstu dks nsf[k;sA A o B osQ chp foHkokUrj 16V gSA

;fn C
1
 = 2 μF, C

2
 = 4 μF, C

3
 = 8 μF, C

4
 = 3 μF, C

5
 = 3μF gks rks Kkr dhft, (a) A o

B osQ chp izHkkoh èkkfjrk (b) izR;sd laèkkfj=k ij vkos'k (c) izR;sd laèkkfj=k osQ nksuksa IysVksa
osQ chp foHkokUrj

11. ,d ok;q laèkkfj=k dh èkkfjrk 8μF gSA nks leku vkdkj osQ ijkoS|qr nzO; IysVksa osQ chp
osQ LFkku dks fp=k dh Hkkafr Hkj nsrs gSa ijkoS|qrkad  K

1
 = 3.0 vkSj ijkoS|qrkad K

2
 =

6.0A u;s laèkkfj=k dh èkkfjrk Kkr dhft,A

12. uhps fn;k;s x;s fudk; dh rqY; èkkfjrk dk eku Kkr dhft,A

13.  ,d 3.0 μF ifjek.k osQ laèkkfj=k 12.0 V rd vkosf'kr fd;k tkrk gSA fiQj ,d K =

7 eku osQ ijkoS|qr inkFkZ ls blosQ [kkyh LFkku dks Hkj fn;k tkrk gSA nksuksa n'kkvksa lafpr
mQtkZ dk vuqikr Kkr dhft,A

14.  ,d P = 3.5 × 10–15
 
Cm f}èkzqo vkiw.kZ okys f}èkzqo dks ,d Lkeku fo|qr {ks=k

E = 2.0 × 104 NC–1 esa j[kk tkrk gSA f}èkzqo {ks=k ls 60° dk dks.k cukrk gS A (a) f}èkzqo
dh fLFkfrt mQtkZ Kkr dhft;s (b) f}èkqzo ij cy vk?kw.kZ dk eku Kkr dhft,A
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15. ,d lekUrj IysV laèkkfj=k dh èkkfjrk 12μF gSA nks IysVksa osQ chp dh nwjh 8mm gSA
nks leku vkdkj osQ fHkUu&fHkUu ijkoS|qrkWd osQ ijkoS|qr inkFkZ laèkkfj=k osQ [kkyh LFkku
dks fuEu izdkj Hkjrs gSaA u;s laèkkfj=k dh èkkkfjrk Kkr dhft,A

 ikBxr iz'uksa osQ mÙkj

16-1

1.  r (r > R) ij foHko

V  = 
0

1

4πε
q

r

2. ,d fcanq vkos'k osQ pkjksa vksj {ks=k dh xksyh; lefefr gksrh gSA vr% xksys dk i`"B
loZ=k lefoHko gksrk gSA ,d lefoHko ry esa vkos'k osQ pyus esa dksbZ dk;Z ugha fd;k
tkrk gSA

3. E = – dV

dr
 pwafd V dk eku fLFkj gS] E dk eku 'kwU; gSA

vr% lehdj.k (16-22) osQ vuqlkj (16.22) :

E = A B-V V

d
A pwafd V

A
 = V

B 
,E dk eku 'kwU; gksxkA

4. ugha vko';d :i ls ughaA tc E = 0, foHko dk eku ;k rks 'kwU; gksrk gS ;k fLFkj
gksrk gSA

5. ugha] nks lefoHko ry dHkh Hkh ,d nwljs dks ugha dkVrs gSa] D;ksafd ,slh fLFkfr esa
dVku fcanq ij fo|qr {ks=k dh fn'kk dks n'kkZus osQ fy, ge nks yEc [khap ldrs gSa tks
fd fo|qr {ks=k dh nks fHkUu&fHkUu n'kkvksa dks n'kkZ;sxkA
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16-2

1. C  = 
Q

V
 = 

Q
fd;k  x;k  dk; Z

vko's k
 = 

Q× Q

fd;k  x; k  dk; Z

 =  
2Q

N.m.

ewy ek=kd

A  = 
C

s

∴ C2 = A2 s2  vkSj U;wVu = nzO;eku × Roj.k = kg 2

m

s

èkkfjrk = 
2C

Nm
 = 

2 2

2

2

A s

m
kg

s
 = 

2 4

2

A s

kg m  

= A2 s4 (kg m2)–1

2. ,d lekUrj IysV laèkkfj=k esa E dk eku IysVksa osQ chp ,d leku gSA IysVksa osQ chp
foHkokUrj

V
A
 – V

B
 = E × d.

3. C
0
 , E

0
 , V

0
 ok;q laèkkfj=k osQ fy,

C, E, V  ijkoS|qr laèkkfj=k osQ fy,

k = 
0

C

C  , k = 0V

V 
 k = 0E

E 
.

4. C  = 1.0 μ  F = 1.0 × 10–6 F.

d  = 50 cm = 0.5m.

C  = 0ε A

d

∴ A = 
0ε

Cd
A pwafd  ε

0
 = 8.85 × 10–12,

A = 
–6

-12

1.0 ×10 × 0.5

8.85×10
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     = 
–7

–12

5×10

8.85×10

= 0.56 × 105 m2

16-3

1 (a) 3 mF (b) 16 mF 2. 12.2μF

3. (a) 96mC (b) 0.480 C (c) 12 v (d) 40 mF

4. (a) 
1

2
 C

0
2

0V (b) 
2

0 0

0

( )1

2

C V

C R  = 2
0 0

1

2k
C V

(c) igyh fLFkfr esa mQtkZ vfèkd gS D;ksafd ;gh mQtkZ ijkoS|qr dks vanj [khapus esa
iz;qDr gksrh gSA

ikBkar iz'uksa osQ mÙkj

1. 6 × 105 V. 2. 1.08 × 104 J.

3. 4 × 103 V m –1 4. – 5.76 × 10 –19 J

5. 1.4 × 109 m s–2

10. (a) 
37

14
μF, (b) 

128

7
μC, 

128

7
μC, 

128

7
μC, 24μC,

(c) 
64

7
V, 

32

7
V, 

16

7
V, 8V, 8V

11. 36 μF. 12.
16

5
 μF.

13. 1 : 7 14. (a) 3.5 × 10 –11 J (b) 6 × 10–11 N m.

15. 32 μF
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