
 

HkkSfrd foKku 
 

  

 
➢ HkkSfrdh dh og 'kk[kk ftlesa LFkSfrd vkos'kksa ds oS|qr çHkkoksa ¼cy, {ks= 

vkSj foHko½ dk v/;;u fd;k tkrk gS, fLFkj oS|qfrdh dgykrh gSA 
 

1. fo|qr vkos'k (ELECTRIC CHARGE):  

 ;g bysDVªkWu ;k izksVkWu tSls dqN izkFkfed d.k dk vkarfjd xq.k gSA 

➢ vkos'k og çd̀fr gS ftlds dkj.k ;g oS|qr o pqEcdh; çHkko mRiUu ,ao 

vuqHko djrk gSA 

➢  S.. i)fr esa vkos'k dwykWe es ekik tkrk gSA vH;kl esa bls  mC (10–3C), 

C (10–6C), nC(10–9C) vkfn dke es ysrs gSA 

➢  C.G.S. vkos'k dh bdkbZ ugha gksrh ysfdu ;g e.s.u. bdkbZ (fLFkj fo|qfrdh 

bdkbZ) dk lg;ksx djrh gS vr% ge C.G.S. bdkbZ ds LFkku ij e.s.u. 

bdkbZ dk mi;ksx djrs gSaaA 

➢  vkos'k dk C.G.S. ek=d = fLFkj oS|qr bdkbZ = LVsV dwykWe ,oa Ýsadfyu  

 1 dwykWe = 3 × 109 LVsV dwykWe (LVsV C) 

➢  M.K.S. i)fr es vkos'k dh bdkbZ ugha gksrh ysfdu ;g e.m.u. bdkbZ (oS|qr 

pqEcdh; bdkbZ) dk lg;ksx djrh gS vr% ge M.K.S. bdkbZ ds LFkku ij 

e.m.u. bdkbZ dk mi;ksx djrs gSaaA 

➢  vkos'k dh  M.K.S. bdkbZ = e.m.u. = Absolute coulomb (abC) 

 1 dwykWe = 
1

10
absolute coulomb.  

 1 oS|qr pqEcdh; bdkbZ (emu) = 1 ab dwykWe = 10C 

 1C = 3 × 109 stat C 
1

10
= ab C 

➢  vkos'k dk fofe; lw= = [M°L°T1A1] 

vkos'k nks Ádkj ds gksrs gSA% 

 (i) /kukRed vkos'k   (ii) _.kkRed vkos'k  

➢ 1C /kukRed vkos'k −1C _.kkRed vkos'k ds cjkcj gksrk gS ;gk¡ _.kkRed fpg~u n'kkZrk gS fd /kukRed vkos'k dh 

izd`fr _.kkRed vkos'k dh izd`fr ds foijhr gSA  
 

1.1 vkos'k ds xq.k (Properties of Charge)  

➢ vkos'k ,d vfn'k jkf'k gS  

➢  vkos'k ges'kk nzO;eku ij vk/kkfjr gksrk gS 

 

➢ lajf{kr vkos’k (Charge is conserved): foyfxr iz.kkyh esa tks Hkh ifjorZu gksrk gS blesa dqy vkos'k fLFkj jgrk gSA  

Chapter 

01 fLFkjoS|qfrdh (Electrostatics) 

bysDVªkWu U;wVªkWu izksVªkWu 

fLFkj oS|qfrdh 

bysDVªkWu dk nzO;eku 

(me) = 9.1 × 10-31 kg 

bysDVªkWu ij vkos'k = – ve 

izksVªkWu dk nzO;eku 

(mp) = 1.672 × 10-27 kg 

izksVªkWu dk vkos'k = + ve 

U;wVªkWu dk nzO;eku 

(mn) = 1.674 × 10-27 kg 

izksVªkWu ij vkos'k = vkos'kghu 

• fo|qr vkos'k 
 

• dwykWe dk fu;e ,ao blds vuqiz;ksx 
 

•  fo|qr {ks= 
 

•  fo|qr ¶yDl 
 

• xkWml çes; 
 

• fLFkj fo|qr fLFkfrt ÅtkZ 
 

•  fo|qr foHko 
 

•  fo|qr f}/kqzo 
 

• pkyd 
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➢ vkos'k dk ifjek.khdj.k (Quantization of charge): 

vkos'k ifjek.khd`r gksrs gS vkSj vkos'k dk ifjek.k ±e 

gksrk gS, fdlh fi.M ij vkos'k fo|qr vkos'k dh ewyHkwr 

bdkbZ ds xq.kt ds :Ik esa gksrk gS blfy, fi.M ij 

vkos'k Q = ± ne, tgk¡ n ,d iw.kkZd gS vkSj e bysDVªkWfud 

vkos'k gSA 

 
➢ leku izd`fr ds vkos'k ,d nwljs dks izfrdf"kZr djrs gSa 

tcfd foijhr izd`fr ds vkos'k ,d nwljs dks vkdf"kZr 

djrs gSaA 

➢ vkos'k lnSo nzO;eku ls lEc} gksrk gS vFkkZr~ nzO;eku 

ds fcuk vkos'k dk vfLrRo ugha gksrk ;|fi vkos'k ds 

fcuk nzO;eku dk vfLrRo lEHko gSA 

➢ vkos’k dk vpy xq.k/keZ  (Invariant Property of 

charge): vkos'k funsZ'k rU= ij fuHkZj ugha djrk gS 

vFkkZr~ fdlh oLrq dk vkos'k ifjofrZr ugha gksrk gS, pkgs 

bldh pky dqN Hkh gks, blds foijhr oLrq dk nzO;eku 

bldh pky ij fuHkZj djrk gS vkSj pky esa o`f) ds lkFk 

c<+rk gSA 

  0

2 2

m
m

1 – V / C
= m0 = fojke nzO;eku 

➢ ,d fLFkj vkos'k blds pkjksa vksj dsoy fo|qr {ks= mRiUu 

djrk gSA ,d leku :i ls xfr djus okyk vkos'k blds 

pkjkas vksj fo|qr {ks= o pqEcdh; {ks= mRiUu djrk gS 

tcfd Rofjr xfr djrk gqvk ,d vkos'k fo|qr pqEcdh; 

rjaxs mRiUu djrk gSA 

 

 

 

 

 

 

 

1.2 oLrq@fi.M dk vkos'ku (Charging of a body) : 

 ,d oLrq dks (A) ?k"kZ.k, (B) pkyu rFkk (C) çsj.k }kjk 

vkosf'kr fd;k tk ldrk gSA 

(A) ?k"kZ.k ds }kjk vkos'ku (Charging by Friction) : 

SPOT LIGHT 
vkos'k dk ifjek.k (Quantum): ;g vkos'k dh og U;wure ek=k gS tks izd`fr esa eqDr :i ls jg ldrh gSA 

DETECTIVE MIND 
 çksV‚u vkSj U;wVª‚u DokdZ uked vU; bdkbZ;ks dk 

la;kstu gSa] ftuds vkos'k e vkSj  e gSaA 

ysfdu DokdZ ges'kk rhu ds vfHkUu xq.kd esa ekStwn 

gksrs gSa] blfy, U;wure laHko vkos’k tks O;fäxr 

:i ls ekStwn gks ldrk gS og ± e gSA 

DETECTIVE MIND 
vkos'k dks uk rks cuk;k tk ldrk gS uk gh u"V fd;k 

tk ldrk gSA bls fdlh ,d fi.M ls nwljs fi.M ij 

LFkkUkkUrfjr fd;k tk ldrk gSA 

  

   

 

fLFkj oS|qfrdh esa vkosf'kr fi.M  

_.kkRed vkosf'kr /kukRed vkosf'kr mnklhu 

(/kukRed vkos'k dh ek=k) 

  < (_.kkRed vkos'k dh ek=k) 

(/kukRed vkos'k dh ek=k) 

 > (_.kkRed vkos'k dh ek=k) 

(/kukRed vkos’k dh ek=k) 

= (_.kkRed vkos’k fd ek=k) 

   fdlh fi.M dks _.kkRed 

vkosf'kr djus ds fy, fi.M dks 

bysDVªkWu iznku djuk pkfg, 

fdlh fi.M dks /kukRed vkosf'kr 

djus ds fy, fi.M ls bysDVªkWu  

fudkyus pkfg,A 

fi.M dks mnklhu cukrk gSaA 

DETECTIVE MIND 
 fdlh fiaM dks vkosf'kr djrs le; ge dsoy 

bysDVª‚u dks LFkkukarfjr dj ldrs gSa, çksV‚u dks 

ughaA  

pkyd 

/kkrq fo|qr vi?kV~; v)Zpkyd 

/kkrq esa vkos'k okgd 

bysDVªkWu gksrs gSaA 

blesa vkos'k 

okgd vk;u 

gksrs gS 

blesa vkos'k okgd 

bysDVªkWu o gksy 

gksrs gSaA 
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 tc ge ,d oLrq dks nwljh oLrq ls jxM+rs gS, Å"ek 

ÅtkZ ,d oLrq ls <+hys tfM+r bysDVªkWu dks gVkrh gS 

rFkk fudyus okys bysDVªkWu nwljh oLrq esa izos'k dj 

ldrs gSA bl vo/kkj.kk esa, ,d oLrq bysDVªkWuks dks R;kx 

dj èkukRed vkosf'kr rFkk vU; oLrq bysDVªkWuks dks xzg.k 

djds dqy _.kkRed vkos'k izkIr djrh gSA 

 tc ,d dk¡p dh NM+ dks flYd ds lkFk jxM+k tkrk 

gS, rks dk¡p /kukRed vkos'k o flYd _.kkRed vkosf'kr 

gks tkrh gSA ok;qe.Myh; fctyh, cknyks esa vkos'k 

laxzg.k blds ok;q ds lkFk ?k"kZ.k ds dkj.k izkIr gksrk 

gSA 

 

 

 

 (B) pkyu ds }kjk vkos'ku (Charging by Conduction): 

 tc ge ,d vkosf'kr oLrq (,d vkosf'kr pkyd) dks 

Li'kZ djrs gS, rks vkos'k 'kjhj ls gksdj i`Foh rd izokfgr 

gksrk gSA ;fn vki ,d mnklhu /kkfRod xsan dks ,d 

vkosf'kr /kkrq dh xsan ls Li'kZ (;k la;ksftr) djrs gS, rks 

mnklhu xsan pkyu dh izfØ;k }kjk buds e/; vkos'kks 

dks lk¡>k (sharing) djds vkosf'kr gksxsaA 

 
 

 
 

 (C) iszj.k ds }kjk vkos’ku (Charging by Induction) 

 tc ,d mnklhu oLrq B, /kukRed :i ls vkosf'kr ,d 

oLrq A ds lehi j[kh tkrh gS, rks mnklhu oLrq vkosf'kr 

oLrq ds fudV _.kkRed vkos'k izsfjr djrh gS rFkk 

leku /kukRed vkos'k bldh foijhr lrg dh vksj izsfjr 

djrh gSaA ;fn oLrq B ,d pkyd gS rks i`Foh ls tksM+us 

ij vfrfjDr bysDVªkWu i`Foh ls /kukRed oLrq dh vksj 

izokfgr gksdj mls mnklhu cukrs gSA ftlls oLrq 

_.kkRed vkosf'kr gks tkrh gSA 

 ,d vkosf'kr oLrq ls ,d mnklhu oLrq dks fcuk Li'kZ 

fd, vkos'ku dh izfØ;k izsj.k dgykrh gSA 

 

 
 

vkos'k dk lalwpu % fo|qrn'khZ /bysDVªkWLdksi  (Lo.kZ i=h)   

[Detection Of Charge : Electroscope (Gold Leaf)] 

 ,d bysDVªksLdksi fo|qr vkos'k dks fu/kkZfjr djus ds fy, 

mi;ksx fd, tkus okys lcls ljy midj.kksa esa ls ,d 

gSA ,d vukosf'kr bysDVªksLdksi dsoy ;g irk yxk 

ldrk gS fd dksbZ oLrq fo|qr :i ls vkosf'kr gS ;k 

ughaA ;fn bysDVªksLdksi dks igys vkosf'kr dh Kkr  

ç—fr ds lkFk vkosf'kr fd;k x;k gS, rks ;g oLrq ij 

vkos'ku dh ç—fr dk Hkh fu/kkZj.k dj ldrk gSA ,d 

bysDVªksLdksi esa /kkrq dh NM+ ls tqM+h iryh ,Y;wehfu;e 

;k lksus dh iUuh (iÙkh) dh nks ifê;k¡ gksrh gSa vkSj 'kh"kZ 

ij ?kqaMh ls tqM+h gksrh gSaA NM dks lgkjk fn;k tkrk gS 

vkSj ydM+h dh fQfVax ds ek/;e ls Ýse ls vyx Hkh 

fd;k tkrk gSA tc ,d vkosf'kr fiaM bysDVªksLdksi ds 

'kh"kZ ij ?kqaMh dks Nwrk gS, rks ifÙk;k¡ eqM+ tkrh gSa, ;g 

n'kkZrk gS fd bysDVªksLdksi vkosf'kr gks x;k gSA vc u‚c 

ij ,d vU; vkos'k dks laidZ esa ykus ij, ;fn /kkrq dh 

ifÙk;k¡ ,d nwljs dh vksj vkdf"kZr gksrh gSaA bldk vFkZ 

jxM+us ls igys 

jxM+us ds ckn 

_.kkRed 

vkosf'kr oL= 

/kukosf'kr NM++ 

vukosf'kr 

oL= 

vukosf'kr 

IykfLVd dh NM+ 

DETECTIVE MIND 

 fdlh pkyd dks ?k"kZ.k fo|qrhdj.k ds lkFk vkosf'kr 

djus ds fy, bls ,d dqpkyd gSaMy dh enn ls 

idM+uk pkfg, vU;Fkk pkyd ls vkos’k nwljs fi.M 

ds ek/;e ls tehu ij tk,xkA 

vukosf'kr vkosf'kr lEifdZr fi.M nksuksa /kukRed vkos'k gS 

+ + 
+ 
+ + + 

+ 

+ 
+ 

+ 
+ 

+ + 

+ + + + 
+ + 

+ + 
+ 
+ 

+ + 

+ + + + 
+ + 

+ 

SPORT LIGHT 

;fn nks laokgd xksys tqM+s gq, gSa rks xksys ij dqy 

vkos'k mudh f=T;k ds vuqikr esa foHkkftr gks tkrk 

gSA (Q  R ) 

vkos'k dk  

i`Fkdhdj.k 

(a) (b) (c) 

(d) (e) 

HkwlEifdZr xksyk 

Xkskys ij  

izsfjr vkos'k 
vHkwlEifdZr xksyk 

vkosf'kr 

mnklhu 

A 

B 

SPOT LIGHT 
 ;fn nks oLrqvks ds e/; vkd"kZ.k gS rks bues ls ,d 

mnklhu gks ldrh gSA ijUrq ;fn nks fcUnq ln`'k 

oLrqvks ds e/; izfrd"kZ.k gksrk gS, rks nksuks vkosf'kr 

(leku izdkj ls vkosf'kr) gksxhA 

 "vr% izfrd"kZ.k fo|qrhdj.k dk ijh{k.k gSA" 
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gS fd nwljs vkos'k dh ç—fr (vKkr vkos'k dh ç—fr) 

igys fn, x, (Kkr ç—fr) vkos'k ds foijhr gSA 

 

2. dwykWe dk fu;e (O;qRØe oxZ dk fu;e) 

 [COULOMB'S LAW (INVERSE SQUARE LAW)]: 

 nks fcUnqor vkos'kksa ds chp yxus okys fLFkj oS|qr cy 

dk ifjek.k nksuksa vkos'kks ds xq.kuQy ds lekuqikrh o 

nksuksa ds chp dh nwjh ds oxZ ds O;qRØekuqikrh gksrk gSA 

 vFkkZr~ F  |q1q2| vkSj F  
2

1

r
  

  F 1 2

2

q q

r
   F = 1 2

2

K q q

r
 

 

dwykWe fu;e ls lEcaf/kr egRoiw.kZ fcUnq  

(Important points regarding Coulomb's law): 

➢ ;g dsoy fcUnq vkos'kksa ij gh ykxw gksrk gSA 

➢ lekuqikrh fu;rkad K dk eku fuokZr es SI  i}fr es 

0

1

4
 }kjk fn;k tkrk gS vkSj fdlh vU; ek/;e esa 

m

1

4
}kjk O;Dr fd;k tkrk gSA tgk¡ [m = 0 . r] 

➢ ;fn vkos'kksa dks fdlh ek/;e esa j[kk tk;s rks fdlh ,d 

vkos'k ij fLFkj oS|qr cy   
0 r

1

4 

1 2

2

q q

r
 gksxkA 

0 o

r  fuokZr dh fo|qr'khyrk ,ao vkisf{kd fo|qqr'khyrk 

gSaA vuqikr 
m 0/  =

r dks ek/;e dh vkisf{kd 

fo|qr'khyrk dgrs gaS tks ,d foekghu jkf'k gSA  
 

➢ vkisf{kd fo|qr'khyrk r dk eku 1 ls  ds chp gksrk gSA 

ifjHkk"kk ls fuokZr  ds fy, ;g  1 gksrk gSA ok;q ds fy, 

yxHkx 1 rFkk x.kukvksa ds fy, 1 ds cjkcj fy;k tk 

ldrk gSA /kkrqvksa ds fy, r dk eku  gksrk gSA 

➢ 
0

1

4
 = 9 × 109 Nm2 C–2 

  0 = 8.855 × 10–12 C2/Nm2 
 

➢ fdlh ,d vkos'k }kjk nwljs vkos'k ij cy lnSo nksuksa 

vkos'kksa dks tksM+us okyh js[kk ds vuqfn'k gksrk gSA ;g 

nksuksa vkos'kksa ij leku ifjek.k es fdUrq foijhr fn'kk esa 

yxrk gSA ml ek/;e ls fujis{k ftlesa nksuksa dks j[kk 

tkrk gSA  
 

➢ cy fd iz—fr laj{kh gS vFkkZr~ fdlh Hkh vkd`fr ds cUn 

ywi ds vuqfn'k ,d fcUnqor~ vkos'k dks xfr djkus es 

fLFkj oS|qr cy }kjk fd;k x;k dk;Z 'kwU; gksrk gSA 
 

➢ lfn'k :i esa 

 1 2 1 2

2 3

0 r 0 r

Q Q Q Q1 1
ˆF r r

4 4| r | | r |
= =

   
 

 

 ;gk¡ r = fLFkfr lfn'k gS] tks L=ksr (ftlds dkj.k cy 

Kkr djuk gS) ds lkis{k ijh{k.k vkos'k (ftl ij cy 

Kkr djuk gS) dk fLFkfr lfn'kA  

 vkos'k (cy dh x.kuk ds dkj.k) vkSj  2 1F
dk ij

vkSj  

1 2F
dk ij

 cy dh fØ;k izfrfØ;k dk ;qXe gSA 

➢ ,d vkos'k dk nwljs vkos'k ij yxk;k x;k cy, vU; 

vkos'k dh fLFkfr ,oa ek/;e ij fuHkZj ugh djrk gSA 
 

3. v/;kjksi.k dk fl)kUr (PRINCIPLE OF 

SUPERPOSITION): 

 fdlh vkosf'kr (q0) d.k ij yxus okyk cy, lHkh vkos'kksa 

ds dkj.k yxus okys cy dk lfn'k ;ksx gksrk gSA vusd 

vkos'kks ds dkj.k ,d fcUnqor~ ifj{k.k vkos'k ij cy  

  
1 2 3F F F F .......= + + + . 

 
 

4. fo|qr {ks= (ELECTRIC FIELD) : 

 fo|qr {ks=, fdlh vkosf'kr d.k ds pkjksa vksj og {ks= gS 

ftlesa vU; vkos'k oS|qr cy vuqHko djrs gSaA ,d 

fcUnqor~ vkos'k ds dkj.k fo|qr {ks= vuUr rd gksrk gSA  
 

4.1 fo|qr {ks= dh rhozrk (Electric field intensity) E : 

/kkfRod 

NM+ /kkfRod iÙkh 

Ikk= 

?kaqMh 

,dy fNæ okyk 

jcj dk <Ddu 

vukosf’kr  

bysDVªksLdksi 

bysDVªkWu 

dk izfrd"kZ.k 

,cksukbV dk iz;ksx  

djds vkosf’kr bysDVªkWLdksi 

_.kkRed vkosf’kr  

,cksukbV NM+ 

Q1 
Q2 

 
 

 

 

x 

y 

1F

2F

3F
4F

1q

2q

3q

4q

q
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 fdlh fcUnq ij fo|qr {ks= dh rhozrk ml fcUnq ij j[ks ,d 

bdkbZ /kukRed fcUnq vkos'k }kjk vuqHko fd;s x;s fLFkj 

oS|qr cy ds cjkcj (ifjek.k o fn'kk nksuksa esa) gksrh gSA 

 fo|qr {ks= esa fdlh fcUnq ij ifj{k.k vkos'k q0 j[kk gSA 

rFkk ;g dqN vkos'kksa (L=ksr vkos'k) }kjk cy   vuqHko 

djrk gS rks ml fcUnq ij L=ksr vkos'kksa ds dkj.k fo|qr 

{kS= dh rhozrk  
0

F
E

q
=  

 
4.2 fo|qr {ks= dh rhozrk ds xq.k/keZ (Properties of Electric 

Field Intensity)E : 

➢ ;g lfn'k jkf'k gSA bldh fn'kk /kukRed vkos'k }kjk 

vuqHko fd;s x;s cy dh fn'kk ds leku gksrh gSA  

➢ bldk S.. i)fr esa ek=d U;wVu@dwyke gSA 

➢ bldk foeh; lw= [MLT–3A–1] gSA 

➢ fdlh L=ksr vkos'k }kjk mRiUu fo|qr {ks=  E esa fdlh 

fcUnq ij j[ks q vkos'k ij oS|qr cy  gksrk gSA /kukRed 

 vkos'k ij oS|qr cy F qE=  fo|qr {ks= dh fn'kk esa gksrk 

gS rFkk _.kkos'k ij foijhr fn'kk esa gksrk gSA 

➢ ;g v/;kjksi.k fl)kUr dk ikyu djrk gSA fdlh fcUnq 

ij fdlh vkos'k fudk; ds dkj.k fo|qr {ks= dh rhozrk 

leLr vkos'kksa ds dkj.k {ks= rhozrkvksa ds lfn'k ;ksx ds 

cjkcj gksrh gSA  

  
1 2 3E E E E .....= + + +  

 

5. fo|qr cy js[kk, [ELECTRIC FIELDS LINES 

(EFL)] 

(i) cy dh ,d fo|qr js[kk (fo|qr {ks= js[kk) ,d dkYifud 

js[kk gS ftlds fdlh fcanq ij [khaph xbZ Li'kZ js[kk ml 

fcanq ij fo|qr {ks= (vFkkZr dqy fo|qr {ks=) dh fn'kk 

nsrh gSA 

 

(ii) nks EFL dHkh ,d nwljs dks ugha dkV ldrh D;ksafd ,d 

fcanq ij fo|qr {ks= dh nks fn'kk,a ugha gks ldrh gSaA 

 
 

(iii)  ,d fcanq ij {ks= ds çfr lkekU; cy dh fo|qr js[kk,¡ 

rhozrk ds ifjek.k dk çfrfuf/kRo djrh gSa, T;knk js[kk,¡ 

izcy {ks= dk çfrfuf/kRo djrh gSa tcfd de js[kk,¡ 

nqcZy {ks= dk çfrfuf/kRo djrh gSaA 

 
 

(iv) ,dleku fo|qr {ks= dks cyksa dh lekukarj vkSj leku 

nwjh okyh fo|qr js[kkvksa }kjk n'kkZ;k tkrk gSA 

 
 

(v) ifjek.k ds vleku fo|qr {ks= (ysfdu pj fn'kkvksa) dks 

cyksa dh leku nwjh okyh fo|qr js[kkvksa }kjk n'kkZ;k tkrk 

gSA 

 
 

(vi) vyx–vyx ifjek.k vkSj vyx–vyx fn'kkvksa ds 

vleku fo|qr {ks= dks cy dh fo|qr js[kkvksa ds vyx–

vyx lkis{k ?kuRo ds lkFk leku :i ls nwjh ls n'kkZ;k 

tkrk gSA 

DETECTIVE MIND 

 ifj{k.k vkos'k (q0) dks NksVk fy;k tkrk gS rkfd 

ifj{k.k vkos'k ij cy vkjksfir gks lds vksj cy Kkr 

djrs le; bldh fLFkfr es aifjorZu uk gks lds A 

 • 

• 
• 

 

 
A 

B 

C 

• 

;gk ,d fcanq ij nks fn'kk, laHko 

ugha gSA vr % ;g xyr gS 

 

' 

 

• 
C 

• 
B 

{ks= = A 

{ks==A 
 

A 

B • 

• 

 
 

(ifjek.k vkSj fn'kk 

nksuksa leku gSa) 

A 
• • 

B 
 

(ifjek.k leku gSa ysfdu 

fn'kk,¡ fHkUu gSa) 



 

 
 fLFkjoS|qfrdh  (ELECTROSTATICS)

 

 

 
 

(vii) cy js[kk,sa /kukos'k ls vkjEHk gksrh gS vkSj _.kkos'k ij 

lekIr gksrh gSA 

 

 

(viii) ;s dHkh Hkh can ywi esaa ugha gks ldrs 

 
 

(ix) fo|qr cy js[kk,a ges'kk /kkfRod fi.M ds i`"B ds yECkor~ 

gksrh gSA 

 
 

(x) ;fn dksbZ fo|qr {ks= ugha gS rks cy dh js[kk,¡ ugha gksaxhA 
 

(xi) fdlh vkos'k ij mRiUu ;k lekIr gksus okyh js[kkvksa dh 

la[;k vkos'k ds ifjek.k ds lekuqikrh gksrh gSA rdZlaxr 

MKS ç.kkyh esa ifjes;dj.k, 1/o fo|qr js[kk,sa bdkbZ 

vkos'k ls tqM+h gksrh gSa, blfy, ;fn dksbZ oLrq vkos'k q 

dks ?ksjrk gS, rks blls tqM+h cy dh dqy js[kk,¡ (¶yDl 

dgykrh gSa) q/o gksaxhA 
 

5.1 fo|qr cy js[kkvksa dk fu:i.k (Representation of 

Electric Field Lines): 

 
 
 

 

 

 
 

6.  fcUnq vkos'k ds dkj.k fo|qr {ks= (ELECTRIC 

FIELD DUE TO A POINT CHARGE):  

➢  /kukRed fcanq vkos'k ds dkj.k fo|qr {ks=, E = 
2

kq

r
 

 

A 
• 

• 
• 

• 

B 

C 

D 

 

(ifjek.k vkSj fn'kk,¡ lHkh  

fcanqvksa ij fHkUu gksrh gSa) 

fo|qr {ks= dh js[kk,¡ 

/kukRed vkos’k _.kkRed vkos’k 

+q −q 

Ckan ywi dk :i [] 

+q −q 

can ywi dk :Ik ugha gS [✓] 

90° 90° 

nks vkos'kks dh EFL tks ifjek.k es leku 

ijUrq foijhr ç—fr ds gS 

nks leku ifjek.k o leku ç—fr ds 

/kukRed vkos'kksa dh EFL 

+ + 

vleku ifjek.k o foijhr ç—fr  

okys vkos'kks dh ELF 

DETECTIVE MIND 

 fo|qr {ks= js[kkvksa dh deh;k gS, ;g fo|qr {ks= dk 

ek=kRed ifjek.k ugha nsrk gS ;g dsoy fo|qr {ks= 

dk lkis{k ifjek.k nsrk gS 

q •  
• p 

E=  

+1 

A 



 

HkkSfrd foKku 
 

  

➢ _.kkRed fcanq vkos'k ds dkj.k fo|qr {ks=,  E = 
2

kq

r
 

 

➢ fo|qr {ks= dk lfn'k :Ik dk lehdj.k 
2

Kq
ˆF r

r
= gksrk 

gS. ;gka vkos'k dks mfpr :i ls fpUghr fd;k tkrk gS 

 
2

kq
ˆE r

r
=  or 

3

kq
E r

r
=  Also, E= E  or 

2

kq
E

r
=  

• 
P Ar r – r= = ds laca/k esa P dk fLFkfr lfn'k fpà ds 

lkFk vkos'k dk eku j[ksaA 

 

6.1 'kwU; fcanq (Null Point): ;g varfj{k esa ,d fcanq gS tgka lHkh 

fudVe vkos'kksa ds dkj.k dqy fo|qr {ks= 'kwU; gksrk gSA 

 

6.2 'kqU; fcanq dk fu/kkZj.k: (Null Point Identification):  

 fLFkfr:1 vleku ifjek.k rFkk leku izd̀fr ds vkos'kksa ds 

fy,, vfo{ksi fcUnq, vkos'kks dks tksM+us okyh js[kk ij y|q 

ifjek.k vkos'k ds fudV rFkk nksuksa vkos'kks ds e/; gksxkA 

 fcUnq ‘p’ ij     1 2

2 2

1 2

kq kq

r r
=     

11

2 2

qr

r q
 =  

 

P

1q+
2q+1r 2r

 
 fLFkfr:2 fHkUu fHkUu ifjek.k eku rFkk foijhr izd`fr ds 

vkos'k ds fy,, vfo{ksi fcUnq vkos'kks ds tksM+us okyh js[kk 

ij y|q ifjek.k vkos'k ds fy, fudV o ,d ckg~; fcUnq 

gksxkA 

 ;gka |q1| > |q2| 

 ;gka 1

2

r

r
 = 

1

2

q

q
 

 

P

1q

2–q

1r 2r
E 0=

 
 

 

7. lrr vkos’k ds dkj.k fo|qr {ks= dh rhozrk (ELECTRIC FIELD INTENSITY DUE TO CONTINUOUS 

CHARGES)  

 
7.1 ,dleku vkosf'kr rkj ds dkj.k fo|qr {ks= (Electric 

field due to uniformly charged wire): 

−q • 

 
 

• p 
A 

+1 

DETECTIVE MIND 

 lw=  esa vkos'k q dks fcuk fpUg ds fy;k 

tkrk gS, tcfd lw=  es vkos'k dks mlds 

mfpr fpUg ds lkFk fy;k tkrk gSA 

vkos'k forj.k 

vlrr vkos'k forj.k lrr vkos'k forj.k  

js[kh; vkos'k 

dk forj.k 
i`"B vkos'k forj.k 

vk;ru  vkos'k 

 forj.k 

fcanq vkos'k vyx fLFkfr ;k  

lfVd LFkku ij gksrk gS 

vkos'k yEckbZ ,Ik`"B vkSj vk;ru 

ij forfjr fd, tkrs gSaa 

vkos'k yEckbZ 

ij forjhr 

gksrk gS 

vkos'k i`"B ij  

foijhr gksrs gSa vkos'k vk;ru 

Ikj foijhr 

gksrs gSaa 

js[kh; vkos'k ?kuRo 

()  

i`"B vkos'k ?kuRo 

 

vk;ru vkos'k ?kuRo  

 

js[kh; vkos'k forj.k  dks  

ekius ds fy, js[kh; vkos'k 

?kuRo lss ifjHkkf"kr djrs gSa 

i`"Bh; vkos'k forj.k  dks  

ekius ds fy, i`"Bh; vkos'k 

?kuRo ls ifjHkkf"kr djrs gSa 

vk;ruh; vkos'k forj.k  

dks ekius ds fy, vk;ruh; 

vkos'k ?kuRo ls ifjHkkf"kr 

djrs gSa 



 

 
 fLFkjoS|qfrdh  (ELECTROSTATICS)

 

 

(A) ifjfer yEckbZ ds js[kh; vkos'k ds dkj.k : ekuk fd 

leku js[kh; vkos'k ?kuRo  rFkk ifjehr vkdkj ds ,d 

js[kh; vkos'k ds dkj.k fdlh fcUnq ij fo|qr {ks= dh rhozrk 

Kkr djuh gSA js[kh; vkos'k ls fcUnq dh yEcor~ nwjh r gS 

vksj js[kh; vkos'k ds vfUre fdukjks dks feykus okyh js[kk, 

yEcor~ js[kk ls 1 vkSj 2 dks.k cukrh gSA 

 
 

 fcanq A ls nwjh x ij js[kh; vkos'k forj.k ij ,d NksVs ls 

rRo dx ij fopkj djsa (fp= ns[ksa)A bl rRo dk vkos'k 

dq = dx gksxkA bl vkos'k (dq) ds dkj.k fcUnq P ij 

fo|qr {ks= dh rhozrk dE gSA 

 rks  dE = 
( ) ( )

2 2 2 2

K dq K dx

r x r x


=

+ +
 

 fo|qr {ks= ds nks ?kVd gksaxs  

 x x 2 2

K dx
E dE dEcos .cos

r x


= =  = 

+    

 
 ekuk x = r tan  dx = r sec2. d 

 blfy,,
21

x 2 2 2

2

K rsec .cos .d
E

r r tan

+

−

   
=

+   

  
1

1 2

2

K K
cos .d sin sin

r r

+

−

 
=   =  + 

 

...(1) 

 

blh izdkj y ?kVd ds fy, 

 
1

y 2 1

2

K K
E sin .d [cos cos ]

r r

+

−

 
=   =  −   

 bl fcanq ij dqy fo|qr {ks=  

 
2 2

net x yE E E= +  

(B) vuUr yEckbZ ds js[kh; vkos'k ds dkj.k fo|qr {ks= 

 lehdj.k esa 1 = 2 = 90° j[kus ij 

 Enet = Ex = 
2K

r


; Ey = 0 

 



−

Er

E

r

1
E

r


+


 

(C) vk/ks vuUr rkj ds fy; 

 1=  90° and 2 = 0°  

 vr% Ex = 
K

r


, Ey = 

K

r


 

   Enet = 
2k

r


 

 



E

r xE

yE

+

 

 
7.2 vkosf'kr o`Ùkkdkj oy; ds dkj.k v{kh; fcUnq ij fo|qr 

{ks= :  

 (Electric field due to uniformly charged circular 

ring at an axial point) : 

 f=T;k R vkSj dqy vkos'k Q ds leku :i ls vkosf'kr 

oy; ds dsaæ ls x nwjh ij v{k ij ,d fcanq ij fo|qr {ks= 

dh rhozrkA 

 

 vkos'k dq ds ,d vo;o ij fopkj djsaA bl vo;o ds 

dkj.k oy; ds dsaæ ls x nwjh ij v{k ij fcanq ij fo|qr 

{ks= dE gSA bl fo|qr {ks= ds nks ?kVd gSa  

 lHkh rRoksa ds dkj.k fo|qr {ks= dk y–?kVd ,d nwljs 

dks jí dj nsxkA vr% fcanq ij dqy fo|qr {ks= dh rhozrk 

dsoy çR;sd rRo ds x–?kVd ds dkj.k gksxhA 

+ 


r 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

 

+ 

 

d 

r 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

A 

dE 

dEx 

dEy 

• 
P  

dx 

x 

SPOT LIGHT 

 ;fn rkj ij _.kkRed vkos'k gS rks fo|qr {ks= fd 

fn'kk foijhr gksxhA 



 

HkkSfrd foKku 
 

  

 
( )Q

net x 2 2 2 2
O

K dq x
E dE dEcos

R x R X
= =  = 

+ +
    

 or EP = 

( )
3/2

2 2

kQx

R x+
 

 oy; ds dsUnz ij  x = 0  so E0 = 0 

        E vf/kdre gksxk tc 
dE

dx
= 0, bl ij gS x = 

R

2
 

  Emax = 
2

2KQ

3 3 R
 

 

 fLFkfr (A) : ;fn x>>R, E = 
2

KQ

x
, vr% oy; fcUnq vkos'k 

dh rjg dk;Z djsxkA  
 

 fLFkfr (B) : ;fn x<<R, E = 
3

KQx

R
, E  x 

 

7.3 oy; ds Hkkx ds dkj.k (Segment of ring) : 

(A) ,d leku vkosf'kr o`Ÿkpki (E dsanz ij) : 

 E0 =
2K

R


sin

2


 

 

E

+
+

+
+

+
+
+
+
+
+

+



R





 
 (B) ,dleku vkosf'kr o`Ùkkdkj v)Zoy; : (dsUnz ij E) 

 E0 = 
2 2

0

2K Q

R 2 R


=

 
 

   = 
Q

R
 

 
 ,d leku vkosf'kr pdrh ds v{kh; fcanq ij fo/kqr {ks= 

dh rhozrk  

 (Electric Field Intensity Due To Uniformly 

Charged Disk At Axial Point) 

 ,d ls vf/kd la[;k esa oy; dks feykdj pdrh cuk;h 

gqbZ gSA r f=T;k o dr pkSMkbZ ds vkdkj dh oy; ij ,d 

vYika'k fy;k x;k gSA P fcanq ij fo|qr {ks= dh rhozrk– 

 

 

( )
3/2

2 2

K. 2 r.dr.x
dE

r x

 
=

+
 

  r2 + x2 = y2 Ekku j[kus ij 

 2rdr = 2ydy  

  
3 3

K. 2 y.dy.x ydy
dE 2K .x

y y

 
= =   

 v{k ds lkis{k fcanq lHkh oy; ds dkj.k fo|qr {ks=– 

  E dE=   

  

2 22 2 R xR x

2

x x

1 1
E 2K x dy 2K x

yy

++
 

=  =  − 
 

  

= 
2 2 2 2

1 1 x
2K x 2K 1

x R x R x

   
 + − =  −   

+ +   
 

 =  
2 2

0 0

x
1 1 cos

2 2R x

  
− = −  

 + 
,  

 dsanz ls xqtjus okys v{k ds vuqfn'k vkSj pdrh ds ry 

ds yacor 
 

Case :  (i) If x >> R 

E 

r 

 

Emax 

 

O 

R 

 

+ + + + + 
+ 

+ 
+ 
+ 
+ 
+ 
+ + + + + 

+ 

      

  

  

  
z 

r 
dr 

R 

  

  

 

i``"Bh; vkos’k ?kuRo  

y 

      

dr 
r 

z x 
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1/2
2

22
0 0

2

x R
E 1 1 1

2 2 xR
x 1

x

−

 
        = − = − + 
      + 
 

 

(f}in izes; )kjk). 

 
2 2 2

2 2 2 2

0 0 0 0

1 R R R Q
1 1

2 2 4x x 4 x 4 x

   
= − + = = = 

    

 

 ;g pdrh fcanq vkos'k dh rjg O;ogkj djsxk 
 

Case :  (ii) ;fn x << R 

  
0 0

E 1 0
2 2

 
= − =

 
 pdrh vuUr yEckbZ dh ifÍdk 

dh rjg O;ogkj djsxh 
 

7.4 ,d leku vkosf'kr vuUr ifêdk ds dkj.k fo|qr {ks= 

(Electric field due to uniformly charged infinite 

sheet) 

 
netE = 

02




 yEcor~ fn'kk esa 

➢ fo|qr {ks= dh fn'kk lnSo vkosf'kr 'khV ds yEcor~ gksrh gSA 

➢ vifjfer (vuUr) le:i vkosf'kr ijr ds dkj.k fo|qr {ks= 

dk eku lnSo leku gksrk gS, ;g nwjh ij fuHkZj ugh djrkA  
 

7.5 ,dleku vkosf'kr pkyd o vpkyd xksyh; dks'k ds 

dkj.k fo|qr {ks= (Electric field due to uniformly 

charged spherical shell (Conducting or 

nonconducting) 

 E = 0     for r < R 

 E =  
2

KQ

r
 for   r R 

 

R

Q
r          

 

rr R=

E

 

 ckgj fLFkr fcUnqvksa vkSj lrg ij fLFkr fcUnq ds fy;s 

leku vkosf'kr xksyh; dks'k dks, dsUnz ij fLFkr fcUnq 

vkos'k ds leku eku ldrs gSA 

 xksyh; dks'k ds ckgj fo|qr {ks=, ges'kk f=T;h; fn'kk esa 

gksrk gSA  

7.6 R f=T;k ds ,dleku vkosf'kr Bksl vpkyd xksys ds 

dkj.k fo|qr {ks= (Electric field due to uniformly 

charged solid non conducting sphere of radius R) 

 ;fn dqy vkos'k Q tks vk;ru esa leku :i ls forfjr gSA 

 

dQ

r

R

 
(A) ckg~; fcUnq (Exterior Point (r  R) :  

 dq vkos'k dk ,d vYik'ka ldsUnzh; dks'k ekurs gSA bl 

dks'k ds dkj.k fdlh fcUnq ij fo|qr {ks= (r  R) gS  

 dE = 
2

Kdq

r
 [[kks[kys xksys ds ifj.kke ls] 

 Enet = dE = 
2

KQ

r
 

(B) vkUrfjd fcUnq (Interior Point) 

 r  R ds fy, 

 tc dks'k dh f=T;k, r ls T;knk gS rc dks'k ds dkj.k 

dksbZ fo|qr {ks= ugh gksxkA 

 
r

R

E

2KQ / R

 

  E'net = 
2

KQ'

r
  

 ;gk¡  Q' = 
3

3

3
3

Q 4 Qr
r

4 3 R
R

3

  =



 

  E'net = 
2 3

KQ' KQr

r R
= dsnz ls nwj 

 

(C) vkos’k ?kuRo ds inksa esa (In terms of charge density) 

 
0

r
E

3


=


 

 

8. ,dleku fo|qr {ks= esa vkos'k dh xfr (MOTION OF 

CHARGE IN A UNIFORM ELECTRIC FIELD) 

8.1 ,d vkos'k ,dleku fo|qr {ks= es fojkeoLFkk ls eqDr 

fd;k x;k gSA rks 

 
 ➢ vkos'k ij cy = QE 

 ➢ vkos'k dk Roj.k = 
qe

m
 

 ➢ ‘t’ le; i'pkr~ osx = 
qe

m
t 

 ➢ ‘t’ le; i'pkr~ foLFkkiu = 
21 qe

t
2 m

 

 ➢ d.k dk iFk ljy jS[kh; gksxk 
 

8.2 ,d vkos'k V osx ls ,dleku fo|qr {ks= ds lekUrj 

izos'k djs (A charge enters in a uniform electric 

field with a velocity v parallel to the electric field). 

 ➢ d.k dk iFk ljy js[kk esa gksxk  

DETECTIVE MIND 
 xksys ds vkarfjd o cká fcUnq ij fo|qr {ks= ges'kk 

f=T;d fn'kk esa gksrk gSA 


e

q



 

HkkSfrd foKku 
 

  

 

 v
e

q

 

 ➢ d.k dk Roj.k = 
qe

m
gksxkA 

 ➢ ‘t’ le; i'pkr~ d.k dk osx = v + 
qe

m
t 

 ➢ ‘t’ le; i'pkr~ d.k dk foLFkkiu =vt + 
1 qe

2 m
 t2 

 ➢ ;fn vkos'k fo|qr {ks= ds vuqfn'k izos'k djrk gS ;k 

vkos'k fo|qr {ks= ds foifjr fn'kk esa izos'k djrk 

gSA rc d.k dh pky igys ?kVs+xh fQj c<+sxhA 

 
Q Ev

 
8.3 ,d vkos'k ,dleku fo|qr {ks= esa yEcor~ izos'k djs rc 

(A charge enters in a uniform electric field 

perpendicularly)   

 ➢ d.k dk iFk ijoy; gksxk 

 ➢ d.k dk Roj.k  = 
qe

ĵ
m

 

 ➢ t le; i'pkr~ d.k dk osx 

  = 0
ˆv i + 0

qe qeˆ ˆ ˆ(t) j v i tj
m m

= +  

 

E

î

ĵ


0v

 
➢ ‘t’ le; i'pkr d.k dk foLFkkiu  

 = 
2

0

QEˆ ˆv ti t j
2m

+  

 

 
Ex:1  1012 & d.k çfr lsdaM ,d mnklhu xksys ij fxjrs 

gSa, ml le; dh x.kuk djsa ftlesa xksyk 2μC vkos'k 

}kjk vkosf'kr  fd;k tkrk gS A 

 (1) 5 sec  (2) 2.3 sec 

 (3) 6.25 sec (4) 3 sec 

Sol:  t lsdaM esa fxjus okys α– d.kksa dh la[;k ¾ t 

 – d.k ij vkos'k ¾ +2e, 

 vr% le; t esa mifLFkr vkos'k ¾ (1012t)-(2e),  

 fn;k x;k vkos'k 2 μC gS 

   2 ×  10–6 = (1012t).(2e)  

  
–18

–19

10
t 6.25

1.6 10
= =


 lsd.M 

 

Ex:2 nks d.kksa ij vkos'k q1 vkSj q2 gSA tc os dqN nwjh ij 

j[ks tkrs gSa, rks muds e/; cy F yxrk gSA ;fn mu 

d.kksa ds e/; nwjh vk/kh dj nh tk;s ,ao izR;sd d.k 

ij vkos'k nqxquk dj fn;k tk;s rks d.kksa ds e/; cy 

fdruk gksxk\  

 (1) 8F  (2) 16F (3) 32F (4) 48 F 

Sol:  F = 1 2

2

kq q

r
 ;fn q’1 = 2q1, q’2 = 2q2, r’= 

2


 

  rks   F’ = 1 2 1 2

2

2

kq ' q ' k(2q )(2q )

r ' r

2

=
 
 
 

   

  F’ = 1 2

2

16kq q

r
   F’= 16F 

 

Ex:3 m nzO;eku ,oa q1 vkos'k dk ,d d.k, ,d n`<+ vkos'k  

–q2 ds pkjksa vksj r f=T;k ds o`rh; iFk esa pDdj yxk 

jgk gSA bldh pky Kkr djks – 

 (1) 
2

0

q

4 mr
  (2) 

1

0

q

4 mr
 

 (3) 
1 2

0

q q

4 mr
 (4) 

1 2

0

q q

mr
 

Sol: 
2

21 2

2 2

0

q q1 4 mr
mr

4 r T


=  =


  

  T2 = 
2 2

0

1 2

(4 )r (4 mr)

q q

 
  

 or T = 4r 
0

1 2

mr

q q


 

 vkSj ge ;g Hkh dg ldrs gSa 1 2

2

0

q q

4 r
= 

2mv

r
 

  v = 
1 2

0

q q

4 mr
 

Ex:4 ik¡p fcUnqor~ vkos'k q, L Hkqtk ds le"kV~Hkqt ds ik¡p 'kh"kksZ 

ij j[ks gSaA "kV~Hkqt ds dsUnz ij j[ks – q vkos'k ij cy 

D;k gksxk ? 

SOLVED EXAMPLES 
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 (1) 
2

2

kq

L
; OA ds vuqfn’k (2) 

2

2

kq

L
; OC ds vuqfn’k 

 (3)
2

2

kq

L
; OB ds vuqfn’k (4)

2

2

kq

L
; OD ds vuqfn’k 

Sol:  fp= ls 
B CF –F= , 

 
R B E D C FF F F F F F= + + + +  

 
R DF F=  = 

2

2

kq

L
 OD ds vuqfn'k 

 

Ex:5 m nzO;eku rFkk q vkos'k dk ,d d.k 2 nwjh ij j[ks 

nks fLFkj vkosf'kr d.kksa (çR;sd dk vkos'k q) ds e/; 

j[kk gSA ;fn d.k dks FkksM+k lk vkos'kks dks tksM+us okyh 

js[kk ds vuqfn'k foLFkkfir djds NksM+ nas rks og ljy 

vkorZ xfr djsxkA vkorZ xfr esa yxus okyk le; 

Kkr djksA 

 (1) 
3

0

2

m

q


   (2) 

3
0m

2
q


  

 (3) 
3

0

2

m
2

q


  (4) 

3
0

2
2

q


  

Sol:  ekuk vkos'k q dks e/; fcUnq ls ck;ha rjQ foLFkkfir 

djrs gSaA 

 

B Aq

x

2

q q

 

 A ij vkos'k q ds dkj.k, foLFkkfir vkos'k q ij cy 

  F1 = 
2

2

0

1 q

4 ( x) +
  

 B ij vkos'k q ds dkj.k, foLFkkfir vkos'k q ij cy  

  F2 = 
2

2

0

1 q

4 ( – x)
  

 foLFkkfir vkos'k q ij dqy izR;ku;u cy 

 F = F2 – F1  

 F = 
0

1

4
 

2

2

q

( – x)
 –  

0

1

4
 

2

2

q

( x)+
   

 or F = 
2

0

q

4
 

2 2

1 1
–

( – x) ( x)

 
 

+ 

  

  = 
2

2 2 2

0

q 4 x

4 ( – x )
  

 pwafd   >> x,  

  F = 
2

4

0

q x


;k F = 

2

3

0

q x


 

 ge ns[krs gSa fd F  x rFkk ;g foLFkkiu ds foijhr 

gSA vr% xfr ljy vkorZ xfr gSA 

 T = 
m

2
k

    

 ;gk¡ k = 
2

3

0

q


= 

3

0

2

m
2

q


   

 

Ex:6 
2

3
µC o 

10

3
 mC vkos'kks ds nks vkosf'kr yksyd 

lkE;koLFkk esa gS, tc os 1 m nwjh ij gSA ;fn yksyd 

le:i gS rks izR;sd yksyd dk nzO;eku D;k gksxk ;fn 

lkE;koLFkk esa Mksjh;ksa ds e/; dks.k 60° gSA 

 (1) 2 3  kg  (2) 3  kg  

 (3) 2  kg  (4) 2 kg 

Sol:  vkos'kks ds e/; cy  

 F = 

9 –6 –3

2

2 10
(9 10 ) 10 10

3 3

1

  
    

    

 F = 20 N  

 

60º

30º

Tcos30º

Tsin30º

F 20N=

mg
 

 larqyu ds fy,  

  T sin 30° = 20  

  T cos 30° = mg 

  tan 30° = 
20

mg
  

   m = 2 3  Kg 

 

L

q

q q

q

q

–q

E D



 

HkkSfrd foKku 
 

  

Ex:7 n`<+ fcUnq vkos'kks ds ,d fudk; S ds dkj.k ,d fcUnq 

P ij fLFkr –3C vkos'k }kjk vuqHko fd;k x;k fLFkj 

oS|qr cy ˆ ˆF (21i 9 j)= + µN gSA  

 

1Q

2Q

3Q
4Q

S

P

 
 (i) S ds dkj.k fcUnq P ij fo|qr {ks= rhozrk Kkr 

dhft,A 

 (1) ˆ ˆE 7i 3j= + −  (2) ˆ ˆE 7i 3j= − −  

 (3) ˆ ˆE 7i 3j= − +  (4) ˆ ˆE 7i 3j= + +  

Sol.  ˆ ˆF = qE (21i + 9j)μN = –3μC(E)   

  ˆ ˆE 7i 3j= − −  

 (ii) ;fn fcUnq P ls –3C ds vkos'k dks gVkdj 2C dk 

vkos'k j[kk tk, rks 2C }kjk vuqHko fd;k x;k cy 

gksxkA  

 (1) (+14 î  –6 ĵ)µN (2) (+14 î  +6 ĵ)µN 

 (3) (–14 î  –6 ĵ)µN (4) (–14 î  +6 ĵ)µN 

Sol.  (ii) 2 CF  = +2( E ) = 2(–7 î  – 3 ĵ)= (–14 î  –6 ĵ)µN 

Ex:8 fo|qr {ks= rhozrk dh x.kuk dhft, tks –10 C vkos'k 

o 10 mg nzO;keku okys ,d d.k ds Hkkj dks larqfyr 

djus ds fy, Bhd i;kZIr gSA  (g = 10 ms2)  

 

A q

eF

W

E

 
 (1) 10 N/C  (2) 5 N/C 

 (3) 15 N/C  (4) 20 N/C 

Sol:  q| F | | W|=  

 vFkkZr~ |q|E = mg  

 vFkkZr~   E = 
mg

| q |
 = 10 N/C uhps dh fn'kk esa 

Ex:9 B( 2 m, 0, 1m) fcUnq ij fLFkr –20C fcUnq vkos'k 

ds dkj.k fcUnq A (0, 1m, 2m) ij fo|qr {ks= dh rhozrk 

Kkr dhft,A 

 (1) – 22.5 × 103 (– ˆ ˆ ˆ2i j k+ +  ) N/C  

 (2) + 22.5 × 103 (– ˆ ˆ ˆ2i j k+ +  ) N/C 

 (3) – 22.5 × 103 (+ ˆ ˆ ˆ2i j k+ +  ) N/C  

 (4) – 22.5 × 103 (– ˆ ˆ ˆ2i j k− −  ) N/C  

Sol:  E = 
3

KQ
r

| r |
  

     = A dk fLFkfr lfn'k– B dk fLFkfr lfn'k  

  A Br r – r=  = (– 2 î   + ĵ  + k̂ ) 

 | r |  = 2 2 2( 2) (1) (1)+ +  = 2 

 E  = 
9 –69 10 (–20 10 )

8

  
 (– ˆ ˆ ˆ2i j k+ + )  

 = – 22.5 × 103 (– ˆ ˆ ˆ2i j k+ +  ) N/C 
 

Ex:10 fudk; ds lkE;koLFkk esa gksus ds fy, Q dk eku D;k  

gksxk \ 

 

Q

q q

q q
 

 (1) 
q q

4 2

 
+ + 

 
 (2)

q q
–

4 2

 
− 

 
 

 (3) 
q q

4 2

 
+ − 

 
 (4)

q q
–

4 2

 
+ 

 
 

Sol:  tc vkos'k Q dsUnz ij gS, E = 0 

 

Q

q
q

q q
A B

C
D

AF

BF

DF

dasnz
F'

 
 vr% fdlh vkos'k q dks lkE;koLFkk esa gksus ds fy, Q 

lkE;koLFkk esa gSA  

 FD = FB = 
2

2

Kq

a
;  FA = 

2

2

Kq

2a
,  

 Fdsanz = 
2

2KQq

a
 

 lkE;koLFkk ds fy,,  =  
2

2KQq

a
  

  =
2 2

2 2

Kq Kq
– 2

2a a

 
+ 

 
   

  2Q = 
q

– 2q
2

 
+ 

 
 ; 

  Q = 
q q

–
4 2

 
+ 

 
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Ex:11 R1 o R2 f=T;k okys nks ladsUnzh; xksyh; dks'kksa ij 

Øe'k% vkos'k Q1 o Q2 gSA fuEu fLFkfr;ksa esa fo|qr {ks= 

dk O;atd r ds Qyu esa O;qRiUu dhft;sA 

 

1Q
2Q

1R

2R

 
 (i) r < R1 

 (ii) R1 r < R2          

 (iii) r  R2 

Sol:  (i) for r < R1, ds fy,s fcanq nksuksa xksyks ds vUnj gS 

  Edqy = EvkUrfjd + Eckg~;  = 0 + 0 

 (ii) R1  r < R2 ds fy, fcanq ckgjh xksys ds vUnj 

ijUrq vUnj okys xksys ds ckgj gS 

  Edqy = EvkUrfjd + Eckg~;   

  = 1 1

2 2

KQ KQ
ˆ ˆr 0 r

r r
+ =  

 (iii) r  R2  ds fy, fcanq nksuksa xksyks ds ckgj gS 

 Edqy = EvkUrfjd + Eckg~; = 1 2

2 2

KQ KQ
ˆ ˆr r

r r
+   

 = 1 2

2

K(Q Q )
r̂

r

+
 

 

Ex:12 R1 o R2 ds nks xksyh; dks'k, ftu ij le:i forfjr 

vkos'k Øe'k% Q1 o Q2 gS rFkk buds dsUnksa ds e/; nwjh 

r gS, buds e/; dk;Zjr cy Kkr djksA 

 

1Q+ 2Q+

1R
2Rr

 

 (1) 
2
1 2

2

KQ Q

r
  (2) 

2
1 2

2

KQ Q

r
 

 (3) 1 2

2

KQ Q

r
 (4) Zero 

Sol:   dks'kkssa dks muds dsUnz ij fLFkr fcUnq vkos'k ls izfrLFkkfir 

dj ldrs gS vr% muds e/; yxus okyk cy 

 

r


r

F 1Q+ 2Q+ F
 

   F = 1 2

2

KQ Q

r
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9. fo|qr ¶yDl (ELECTRIC FLUX ()) : 

 fo|qr ¶yDl fdlh lrg ls xqtjus okyh fo|qr cy js[kkvksa dh dqy la[;k gS 

 

 

¶yDl ds ckjs esa egRoiw.kZ fcanq  

(IMPORTANT FACTS ABOUT FLUX) 

(i) ;g ,d vfn'k jkf'k gksrh gS  

(ii) ek=d  (V-m) vkSj N-m2/C, foek :[ML3T-3A-1] 

(iii) can lrg esa  dk eku vkos'kksa ds forj.k o muds e/; 

nwjh ij fuHkZj ugha djrk gSA 

(iv)  dk eku fuEu ifjfLFkfr;ks esa 'kwU; gksrk gS % 

 (a) ;fn can lrg i`"B esa ,d f}/kqzo ;k cgqr lkjs f}/kzqo 

ifjc} gksA 

 (b) ;fn can lrg i`"B esa /kukos'k o _.kkos'k dk 

ifjek.k cjkcj gksA 

 (c) ;fn can i`"B esa dksbZ vkos'k ifjc} u gksA 

 (d) fuos'kh ¶yDl (–ve) = fuxZr ¶yDl (+ve) 

 

 

9.1  i`"B ls lEc) ¶yDl ds dqN egÙoiw.kZ vuqiz;ksx tc 

fo|qr {ks= ,dleku gks– 

 (Some Important application of flux linked with 

surface when electric field is uniform) 

 (A) 

 

ds

E
R

ds ds
E

E

  

fo|qr ¶yDl 

¶yDl dh xq.kkRed  

ifjHkk"kk 

¶yDl dh ek=kRed  

ifjHkk"kk 

;g i`"B ls xqtjus okyh fo|qr cy js[kkvksa  

dh la[;k dks ekirk gS 

[kqyh lrg  ds fy, 

;g fo|qr {ks= vkSj i`"B {ks=Qy 

ftlls EFL ls xqtjrh gS] dk 

fcanq xq.kuQy gksrk gS 

( = ) 

can lrg ds fy, 

 =  =  

c = = E S cos 
 

= i`"B ls lnSo yEcor vkSj 

ckgj dh vksj gksxka 

= i`"B ls lnSo yEcor vkSj 

ckgj dh vksj gksxka 

;fn i`"B ls xqtjus okyh 

ELF dh la[;k T;knk gS rks  

¶yDl Hkh T;knk gksxkA 

 

mnkgj.k ds fy, :  

rks lrg ls ¶yDl   

1 dh lrg ds ek/;e ls s1gS 

2 dh lrg ds ek/;e ls s2gS 

rks 3 dh lrg s3 gS rks   

s1,1
 

s2,2
 

s3,3
 

1 > 2 > 3 

SPOT LIGHT 
 {ks=Qy lfn'k % ;g ,d lfn'k gS ftldk ifjek.k 

lrg ds {ks=Qy ds cjkcj gS vkSj fn'kk lrg ds 

yEcor~ gSA 
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  vkarfjd = –R2 E rFkk  ckº;= R2 E vr%,  dqy = 0 

 (B) 

 

R

E

E

  
  vkarfjd= o`Rrh; = –R2 E rFkk ckº;=  oØh;  =R2 E  

  vr% dqy = 0 

 (C) 

 

E

a
a

a

ds

ds
ds

y
E

z

  

   vkarfjd = –a2 E rFkk  ckº;t= a2 E  vr%,  dqy = 0 

 (D) 

 
R

E

 

  
2

in

1
– R E

2
 =  rFkk 

21
R E

2
ckº;

 =   vr%, dqy = 0 

 
 

10. xkWml çes; (GAUSS THEOREM) 

 ,d can i`"B ls lEc) dqy ¶yDl, can i`"B (xkWmlh;u 

lrg) }kjk ifjc) vkos'k dk  
0

1


xquk gksrk gSA  

 vFkkZr~ 
0

q
E.ds =

 , E

0

q
 =


, q = dqy laxzfgr vkos'k, 

0 = fo|qr fLFkjkad  
 

 
 

10.1 xkWmlh;u i`"B (Gaussian surface) 

 (i) dkYifud i`"B gSA 

 (ii) fcUnq vkos'k, pkyd vkSj vpkyd xksys ds fy, 

xksyh; i`"B gksrk gSA 

 (iii) vkosf'kr vuar ifêdk, pkyd vkosf'kr i`"B, vuUr 

js[kh; vkos'k, csyukdkj vkosf'kr pkyd bR;kfn ds 

fy, csyukdkj i`"B gksrk gSA 

Note:(i) xkWmlh; i`"B ls xqtjus okyk ¶yDl bldh vkd`fr 

ij fuHkZj ugha djrk gSA 

 (ii) xkWmlh; i`"B ls xqtjus okyk ¶yDl dsoy i`"B ds 

vUnj dqy vkos'k ij fuHkZj djrk gSA 

 (iii) xkWmlh; i`"B ls xqtjus okyk ¶yDl xkWmlh; i`"B 

ds vanj vkos'k dh fLFkfr ij fuHkZj ugha djrk gSA 

 (iv) xkWmlh; ì"B ij fo|qr {ks= dh rhozrk xkWmlh; ì"B 

ds vanj rFkk ckgj mifLFkr lHkh vkos'kksa ds dkj.k 

gksrh gSA 

 (v) fdlh cUn i`"B esa vkus okys (fuos'kh) ¶yDl dks 

_.kkRed vkSj ckgj tkus okys (fuxZr) ¶yDl dks  

/kukRed ekuk tkrk gSA D;ksafd ckgj dh fn'kk 

/kukRed fy;k tkrk gSA 

 (vi) fdlh xkWmlh; i`"B esa  = 0 dk vFkZ ;g ugha gS 

fd çR;sd fcUnq ij E = 0 gS ysfdu çR;sd fcUnq ij 

E = 0 dk vFkZ  = 0 gksrk gSA 
 

10.2 leferrk ds mi;ksx ls x.kuk (Calculation of using 

symmetry) 

(1)  xksys ds dsUnz ij fLFkr vkos'k  

 (a) v)Zxksys ls lEc) ¶yDl 

 R q

E

 

  
2

kq
E

R
= , 2

2

00

q q
2 R

24 R
 =   =


 

  uksV : ;gka fo|qr {ks= f=T;h; gS 

 (b) lEiw.kZ xksys lss lEc) ¶yDl 

 

q
dqy = 

0

q


 

 

(2) csyu ds dsUnz ij fLFkr vkos'k  

 (a) lEiw.kZ csyu lEc) ¶yDl  

 

q

R

 dqy = 
0

q


 

 (b) vk/ks csyu ls lEc) ¶yDl 

  

 

q

R

  csyu =
0

q

2
 

 

 

 

DETECTIVE MIND 
 ,d leku fo|qr {ks= esa fdlh Hkh can lrg ls 

lEc) fo|qr ¶yDl ges'kk 'kwU; gksrk gSA 

DETECTIVE MIND 

 xkml dk fu;e lefer vkos'k forj.k fd x.kuk djus 

ds fy, mi;qDr gS vkSj O;qRØe oxZ fu;e dk ikyu 

djus okys lHkh lfn'k {ks=ksa ds fy, ykxw gksrk gSA 



 

HkkSfrd foKku 
 

  

(3) ,d ?ku esa fLFkr vkos'k }kjk   

 (i) ,d ?ku ds fdlh ,d Qyd ij mifLFkr vkos'k }kjk 

 

q  /ku = 
0

q

2
 

 (ii) dsUnz ij fLFkr vkos'k }kjk 

 

q  dqy =
0

q


 

 (iii) fdlh ,d dksus ij fLFkr vkos'k }kjk 

 
q

 = 
0

q

8
 

 (iv) vkos'k ?ku dh fdlh ,d Hkqtk ij fLFkr gks 

 

q

 = 
0

q

4
 

 

11. fo|qr {ks= dh x.kuk (xkWml ds fu;e ds vuqiz;ksx) 

(CALCULATION OF ELECTRIC FIELD 

(APPLICATION OF GAUSS LAW)): 

 xkWml izes; ls ge dg ldrs gS fd  

 E.ds  = dqy = in

0

q


 

 

11.1 ,dleku :i ls vkosf'kr xksyh; dks'k ds dkj.k fo|qr 

{ks= E : 

(A) xksys ds ckgj fo|qr {ks= 

 ge tkurs gS fd dks'k ds dkj.k fo|qr {ks=, ckgj dh 

vksj f=T;h; gksxk A blfy;s ge ,d xksyh; xkWmlh;u 

lrg dk p;u djrs gSA xkWml izes; dk bl xkWmlh;u 

lrg ds fy;s mi;ksx djus ij 

 

+
+

+
+

+
+ +

+
+

+

+
++

r

q,R

 

  E ds = dqy = 
o

q
vna j


= 

o

q


 

    
0

q
Edscos0 =

       E (4r2) = 
0

q
vkra fjd


 

   Eckº; = 
2

o

q

4 r
= 

2 2

kq 1
E

r r
ckº;

   

 

 

(B) xksyh; dks'k ds vUnj fo|qr {ks= (At Interior Point): 
 dks'k ds vUnj xksyh; xkWmlh;u lrg dk p;u djrs 

gS vkSj bl lrg ds fy;s izes; dk mi;ksx djus ij 

 E.ds = dqy = 
0

q
vna j


= 0 

 vr % E vkSj ds  is ds chp dks.k 0° gksxk 
 2Eds E(4 r ) 0=  =  

 Evkarfjd = 0 

 

+
+

+
+

+

+
+

+
+

+

+

++

r

q,R

r

  

E

R−

R
r

 
11.2 Bksl xksys ds dkj.k fo|qr {ks= (tks le:i forfjr 

vkos'k Q o f=T;k R j[krk gS) : 

(A) xksys ds ckgj fo|qr {ks= (At Exterior Point): 
 fo|qr {ks= dh fn'kk f=T;h; ckgj dh vksj gksrh gSA vr% 

ge ,d xksyh; xkWmlh;u lrg dk p;u djrs gS, vkSj 

xkWml izes; dk mi;ksx djus ij 

 

++

+ + +
+
+

+
++

–

Q,R

 

 E.ds = dqy= 
o

q



vkra fjd = 
o

Q


 

 vr % blds ds chp dk dks.k 0° gksxk 

 2

0

Q
E.ds E(4 r )=  =


; 

 Eckº; = 
2

o

Q

4 r
= 

2 2

kQ 1
E

r r
 

ckº;
 

(B) Bksl xksys ds vUnj fo|qr {ks= (At interior point): 

 Bksl xksys ds vUnj xkWmlh;u lrg dk p;u djrs gSA 

vkSj bl lrg ds fy;s xkWml izes; dk mi;ksx djus ij  

 

++

+ + +
+
+

+
++

Q,R

+

++++

+++ +
+r+

++
+

+ +

+
+

+
+

++++++
+++

++++
+
+
+

+
++

+

+
+
+
++

+
+

+

    

E

R
r
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 E.ds = dqy = 
0

Q



vka rfjd = 

3

3

0

Q 4
r

4 3
R

3

 




= 

3

3

o

Qr

R
 

 E = 
3

o

Qr

4 R
   Evakrfjd = 

3

kQ

R
r 

  r 
 

11.3 vuUr yEcs vkos'k ds dkj.k fo|qr {kS= (js[kh; vkos'k 

?kuRo  ls le:i forfjr vkos'k)  : 

 vuUr rkj ds }kjk fo|qr {ks= f=T;h; gS vr% fp=kuqlkj 

ge ,d csyukdkj xkWmlh;u i`"B dk p;u djrs gSA 

  net = 1 + 2 + 3 

  1 = 2 = 0(=90°) 

  3= in

o o

q 
=

 
 

  3 = E.ds E dscos E ds E(2 r )=  = =     

  E (2r) = 
o




 E = 

o2 r




= 

2k

r

 1

r
  

   E
1

r
  

 

1

2



r

(2)lrg

(3)lrg

3

( )1lrg

cys ukdkj 

xkmlh;u

i"̀B





 

E

r
R

 

11.4 vuUr yEch vkosf'kr ufydk ds dkj.k fo|qr {kS= (R 

f=T;k rFkk le:i i`"Bh; vkos'k ?kuRo  okyh): 

(A) ufydk ds ckgj  E : ,d csyukdkj xkWmlh;u i`"B dk 

p;u djrs gS rFkk xkWml izes; dk mi;ksx djus ij 

 dqy = 
o

q



vUnj = 
o

2 R 


 

  Eckgj × 2r = 
o

2 R 


  E = 

o

R 1

r r





 

 





r

+ + +
+ + +
+ + +
+ + +
+ + +
+ + +
+ + +

 

(B)  ufydk ds vUnj E :  ufydk ds vUnj csyukdkj 

xkWmlh;u i`"B dk p;u djrs gS rFkk xkWml izes; 

mi;ksx djus ij 

 dqy = 
o

q



vUnj = 0 

  EvUnj = 0 

 

E

inE 0=
out

1
E

r


r R=
r

 
11.5 R f=T;k ds vuar yEckbZ ds Bksl csyu ds dkj.k fo|qr 

{ks= (vk;ru esa vkos'k le:i forfjr gSa ( vkos'k 

?kuRo)): 

(A) ckgj fLFkr fcUnq ds fy;s E (at outside point):- 

 ,d csyukdkj xkWmlh;u lrg dk p;u djrs gS 

 xkWml izes; dk mi;ksx djus ij  

 E × 2r = 
o

q



vUnj = 
2

o

R  


   Eckº; = 

2

o

R

2r




 

 





r

 
(B)  vUnj fLFkr fcUnq ij E (E at inside point) : 

 Bksl csyu ds vUnj csyukdkj xkWmlh;u i`"B dk p;u 

djrs gS vkSj xkWml izes; dk mi;ksx djus ij           

  E × 2r  = 
o

q



vUnj == 
2

o

r  


  Evanj = 

o

r

2




 

 





r

       

E

out

1
E

r


r R=
r

inE r

 
11.6 le:i vkosf'kr vuUr vkdkj dh pkyd ,oa vpkyd 

ifV~Vdk ds dkj.k fo|qr {ks= (Electric field due to 

conducting and non conducting uniformaly 

charge infinite sheets) : 
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+
+
+
+

+
+
+
+

+
+
+
+
+
+

0

Q
E

2A
=




=

o

E pkyd


=
o

E
2

vpkyd

ekuk Q vkos’ k 

fn;k gS 

vpkyd IysV pkyd IysV 

nksuksa fLFkfr esa fo/kqr {ks= 

tgk¡ vpkyd =  
Q

A
tgk¡ pkyd =  

Q

2A
D;ksafd Q ‘A’  {ks=Qy 

esa forfjr gS 
D;ksafd Q ‘2A’ {ks=Qy 

esa forfjr gS 
 

vkos'k forj.k ds dkj.k fo/kqr {ks= dh rhozrk dh lwph lw=  

Name/Type(uke@Ádkj ) Formula (lw=) Note Graph (xzkQ) 

fcUnq vkos'k (Point charge) 

 

2

KQ
ˆE .r

| r |
=  

• q ,d lzksr vkos'k gSA 

• r = lzksr vkos'k ls ifj{k.k dh 

vksj fLFkfr lfn'k  

 +q vkos'k → ckgj dh vksj 

 –q vkos'k → vUnj dh vksj  
 

vuUr yEckbZ dk js[kh; vkos'k  

 

0

ˆ2K r
r̂

2 r r

 
=


 

• q ,d js[kh; vkos'k /kuRo 

• r js[kh; vkos'k ls yEco~r nwjh 

gS 

• ifj{k.k vkos'k ls f=T;h; bdkbZ 

lfn'k n'kkZ;k x;k gSA 
 

vuUr yEckbZ dh dqpkyd 

iryh 'khV (ifêdk) 

 

0

n̂
2




 

•  i`"Bh; vkos'k /kuRo 

• n  = bdkbZ yEco~r lfn'k gSA 

• fo/kqr {ks= v{k ds vuqfn'k gSA 

 

,d leku vkosf'kr oy;  

 

( )
3/2

2 2

KQx
E

R x
=

+
 

Edsanz= 0 

• Q oy; dk dqy vkos'k gSA 

• x = oy; ds dsUnz ls v{k ij 

fcUnq dh nqjh 

• fo/kqr {ks= v{k ds vuqfn'k gSA 
 

vuUr yEckbZ dh vksosf'kr 

pkyd ifêdk 

 

0

n̂



 

•  i`"Bh; vkos'k /kuRo 

• n̂ bdkbZ lfn'k gS tks lrg ds 

yEco~r gSA 

 

,dleku vkosf'kr [kks[kyh 

pkyd/dqpkyd/Bksl 

pkyd xksyk 

(i)  r R ds fy, 

 
2

kQ
ˆE r

| r |
=  

(ii)  r < R ds fy, 

 E = 0 

  

• R xksys dh f=T;k gSA 

•  r  xksys ds dsUnz ls fLFkfr lfn'k 

gSA 
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• xksyk fcUnq vkos'k dh rjg 

O;ogkj djsxkA tc fcUnq xksys 

ds ckgj gksA 

• E  lnSo f=Tth; fn'kk esa gSA 

• Q dqy vkos'k ( = 4R2). (= 

i`"Bh; vkos'k /kuRo) 

,dleku vkosf'kr Bksl 

dqpkyd xksyk 

 

(i)  r R ds fy, 

 
2

kQ
ˆE r

| r |
=  

(ii)  r R ds fy, 

 
3

kQ
E r

R
=  

• r  xksys ds dsUnz ls fLFkfr 

lfn'k gSA 

• xksyk fcUnq vkos'k dh rjg 

O;ogkj djsxkA tc fcUnq xksys 

ds ckgj gksA 

• E  lnSo f=Tth; fn'kk esa gSA 

• Q dqy vkos'k 
34

( . R )
3

  . 

 ( =vk;ru vkos'k /kuRo) 

• xksys ds vUnj E  r. 

• xksys ds ckgj E  1/r2. 

 

12. fLFkjoS|qfrdh fLFkfrt ÅtkZ 

 (ELECTROSTATIC POTENTIAL ENERGY) : 

12.1 vusd vkos'kksa ds dkj.k fdlh fcUnq vkos'k dh fo|qr 

fLFkfrt ÅtkZ : 

 fo|qr {ks= es fdlh fcUnq ij ,d fcUnq vkos'k dh fLFkfrt 

ÅtkZ, vkos'k dks Rofjr fd;s fcuk (KE dks fu;r j[krs 

gq, ;k Ki = Kf ) funsZ'k fcUnq (vuUr ij) ls ml fcUnq 

rd ys tkus es fd;s x;s dk;Z ds cjkcj gksrk gSA bldk 

xf.krh; lw= gSA  

  U = Wckº;.(→P) =  – Wfo|qr.(→P) 

 

1q

2q

3q

4q

q

L=ksr vkos'k 

ifj{k.k vkos'k 

 
 ;gka q og vkos'k gS ftldh oS|qr fLFkfrt ÅtkZ Kkr 

djuh gS rFkk V vkos'k q dh fLFkfr ij lzksr vkos'kksa ds 

dkj.k fo|qr foHko gSA 

 Note : q o V dks fpUg lfgr fy[ksaA 
 

Properties : (xq.k/keZ) :  

(i) oS|qr fLFkfrt ÅtkZ ,d vfn'k jkf'k gSA fdUrq ;g 

èkukRed,_.kkRed ;k 'kwU; gks ldrh gSA 

(ii) bldk ek=d dk;Z ;k ÅtkZ ds ek=d ds leku gksrk gS 

vFkkZr~ twy (S.. i}fr) gksrk gSA 

 dbZ ckj ÅtkZ bysDVªkWu–oksYV esa nh tkrh gSA 

 1eV = 1.6 × 10–19 J 

(iii) oS|qr fLFkfrt ÅtkZ funsZ'k fcUnq ij fuHkZj djrh gSA 

(lkekU;r% r =  ij fLFkfrt ÅtkZ 'kwU; ekuh tkrh gSA) 

13. vkos'kks ds fudk; dh fLFkj oS|qr fLFkfrt ÅtkZ 

(ELECTROSTATIC POTENTIAL ENERGY OF A 

SYSTEM OF CHARGES) 

 (bldk mi;ksx rc fd;k tk;sxk tc ,d ls vfèkd 

vkos'k xfr djrs gS) 

 ;g vkos'kksa ds ,d fudk; dks vuUr ìFkDdj.k ls fdlh ,d 

fo'ks"k foU;kl es ykus ds fy, vkUrfjd fo|qr {ks= ds fo:) 

cká dkjd ds }kjk fd;s x;s dk;Z ds cjkcj gksrk gSA 

13.1 vkos'kksa ds fudk; ds çdkj (Types of system of charge) 

 (i) fcUnq vkos'k fudk; (ii) lrr~ vkosf'kr fudk; 

13.2 fcUnq vkos’kks ds fudk; ls vodyu (Derivation for a 

system of point charges): 
(a) lHkh vkos'kksa dks vuUr ij j[ksaA vc ,d–,d djds 

vkos'kksa dks budh fLFkfr ij ykrs gS vkSj vko';d dk;Z 

Kkr djrs gSA fudk; dh fLFkfrt ÅtkZ lHkh dk;ksZ ds 

chtxf.krh; ;ksx ds cjkcj gksrh gSA  

 W1 = çFke vkos'k dks ykus es fd;k x;k dk;Z  

 W2 = çFke vkos'k ds dkj.k cy ds fo:) f}rh; vkos'k 

dks ykus esa fd;k x;k dk;Z  

 W3 = çFke o f}rh; vkos'kksa ds dkj.k cy ds fo:) 

r`rh; vkos'k dks ykus esa fd;k x;k dk;Z 

  PE = W1 + W2 + W3 + .......  

  (blesa
n(n 1)

2

−
= nC2 in gSA) 

 (b) x.kuk fof/k (iz'uksa esa iz;ksx ds fy,)  

  U = vkos'kks dh vU;ksU; ÅtkZvksa dk ;ksx 

  = (U12 + U13 + ........ + U1n) + (U23 + U24 + ......+ 

U2n) + (U34 + U35 + ........ + U3n) .... . 

 (c) lefer vkos'k forj.kksa ds fy, x.kuk fof/k →  

  izR;sd vkos'k dh vU; vkos'kksa ds dkj.k PE Kkr 

fdft, 

  ;fn U1 = izFke vkos'k dh vU; leLr vkos'kksa ds 

dkj.k PE = (U12 + U13 + ........ + U1n) 
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   U2 = f}rh; vkos'k dh vU; leLr vkos'kksa ds dkj.k 

PE = (U21 + U23 + ........ + U2n) 

  rc U = fudk; dh PE = 1 2 nU U U

2

+ +
 

 

13.3 lrr~ vkosf'kr fudk; ds fy;s fo|qr fLFkfrt ÅtkZ dh 

O;qRifÙk : 

 bl ÅtkZ dks Lo% ÅtkZ (self energy) Hkh dgrs gSA 

 (i) leku vkosf'kr xksyh; dks'k ds fy, Lo: ÅtkZ:

 ULo;a  = 
2KQ

2R
 

 (ii) le:i vkosf'kr Bksl xksys ds dkj.k Lo ÅtkZ: Bksl 

xksys ds fy,  ULo;a  = 
3

5
 

2KQ

R
 

 ÅtkZ ?kuRo : 

 ifjHkk"kk : fdlh fo|qr {ks= eas ,dkad vk;ru esa fufgr 

ÅtkZ dks ÅtkZ ?kuRo dgrs gSA bldk xf.krh; lw= fuEu 

gSA 

 ÅtkZ ?kuRo  = 
1

2
mE2  

 tgka E = ml fcUnq ij fo|qr {ks= dh rhozrk  

 m = 0r = ek/;e dh fo|qr'khyrk  
 

14. fo|qr foHko (ELECTRIC POTENTIAL) : 

 fLFkj fo|qr {ks= esa fdlh fcUnq ij fo|qr foHko (vkos'k 

L=ksrksa ds dkj.k), ,dkad /ku vkos'k dks funsZ'k fcUnq  

(lk/kkj.kr;k vuUr ij ekuk tkrk gS) ls ml fcUnq rd, 

fcuk Rofjr fd, ykus esa ckg~; cyksa }kjk fd;k x;k 

dk;Z, ml fcUnq dk fo|qr foHko dgykrk gSA  

;k 

 fdlh fcUnq ij fo|qr foHko funsZ'k fcUnq (vuUr) ls ml 

fcUnq rd bdkbZ /kukos'k dks ys tkus esa fo|qr {ks= }kjk 

fd;s x;s dk;Z ds _.kkRed ds cjkcj Hkh gksrk gSA 

 xf.krh; fu:i.k (Mathematical representation) : 

 ;fn fdlh fcUnq vkos'k q dks vuUr ls P fcUnq rd ys tkus 

esa vko';d dk;Z (W  → P)ckg~; gks rks fcUnq P ij fo|qr 

foHko gSA 

 
P ext

p

K 0

(W )
V

q

→

 =

=  = 
( )ele p

–W

q

→
 

 p pU – U UU

q q q


= = =    

 U fLFkfrt ÅtkZ gSA  

  (W → P)ckg~;  dks L=ksr vkos'kksa }kjk mRiUu fo|qr {ks= ds 

fo:) ckg~; dkjd }kjk fd;k x;k dk;Z Hkh dgk tk 

ldrk gSA 
 

14.1 xq.k/keZ : (Properties) : 

 (i) foHko ,d vfn'k jkf'k gS, bldk eku /kukRed, 

_.kkRed ;k 'kwU; gks ldrk gSA 

 (ii) foHko dk S.. ek=d oksYV =
tyw

dwykWe
  gS rFkk bldk 

foeh; lw= [M1L2T–3 A –1] gSA 

 (iii) ,d /kukos'k ds dkj.k foHko lnSo /kukRed rFkk 

_.kkos'k ds dkj.k lnSo _.kkRed (vuUr ij 

NksM+dj) gksrk gSA (v = 0 ysrs gq;s). 

 (iv) fo|qr {ks= dh fn'kk esa foHko ?kVrk gSA 

 (v) V = V1 + V2 + V3 + ....... 

 (vii) funsZ'k fcUnq ij foHko 'kwU; gks Hkh ldrk gS vkSj 

ugh Hkh gks ldrkA 
 

14.2 foHko ds mi;ksx : 

 ;fn fdlh fcUnq ij gesa foHko Kkr gks (vafdd eku ;k 

lw= ds :i esa) rks ge fuEu lw= }kjk q vkos'k dks 'P' 

fcUnq ls vuUr rd ys tkus esa fo|qr cy }kjk fd;k 

x;k dk;Z Kkr dj ldrs gSA (Wele)p →   = qVp 
 

14.3 fcUnq vkos'k ds dkj.k foHko (Potential due to a point 

charge) :  

 

  V = 
ext( p)

o

W

q

→
= 

r

0

o

– (q E)·dr

q




 = 

r

– E·dr



 

  V =

r

2

KQ KQ
( dr)cos180

rr


− −  =  

 

14.4 oy; ds dkj.k foHko (Potential due to a ring) : 

(A) leku vkSj vleku vkosf'kr oy; ds dsUnz ij foHko : 

 NksVs vo;o dq  ds dkj.k foHko 

  dV = 
Kdq

R
 

  dqy foHko V = 
Kdq

R  

 V = 
K

R
dq  = 

Kq

R
 

 

R

dq

q,R

 
(B) vk/kh oy; ds dsUnz ij foHko 

P 
• • 

Q 
 

r 
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R

q+

Kq
V

R
=  

(C) oy; ds v{k ij foHko: 

 V = 
2 2

Kq

R x+

 

  

R

dq
2 2R x+

Px
q

  

V

X
 

 

14.5 le:i vkosf'kr xksyh; dks'k ds dkj.k foHko :  

 tSlk fd ge tkurs gS % V = 

r r

r

– E·dr

=

→


 

(A) ckgj fLFkr fcUnq ds fy;s (r > R) (At outside point (r 

> R) : 

  Vout = 

r r

2

r

KQ
– dr

r

=

→

 
 
    Vout = 

KQ

r
 

 ckgj fLFkr fcUnq ds fy;s [kks[kyk xkssyk, ,d fcUnq vkos'k 

dh rjg dk;Z djrk gSA 
 

 (B) xksys ds vUnj fLFkr fcUnq ij foHko ( r < R ) (Potential 

at inside point ( r<R ) : 

 ekuk gesa xksys ds vUnj fLFkr fcUnq P ij foHko Kkr 

djuk gSA 

 P vkSj O ds e/; foHkokUrj  :  

 VP – VO  = 

P

in

O

– E ·dr  tgk¡  Ein = 0  

 

Q,R+

O

P

r

+

+ +
+

+
+
+
+

+
+

+
+++

+
+

+
+
+

+
+ +

R

 
 vr% VP  – VO  = 0 

  VP  = VO  = 
KQ

R
  

  VIn = 
KQ

R
 = 

KQ

( )xkys  s dh f=T;k  

 

14.6 le:i vpkyd vkosf'kr Bksl xksys ds dkj.k foHko: 

• for  r   R  (cká) V = 
KQ

r
 

• for  r  R (vkUrfjd) 

 V = 
3

KQ

2R
(3R2 – r2)  

  ;gkW    = 
3

Q

4
R

3


 

 

dx

x

 

 

fofHkUu vkos'k forj.k ds dkj.k fo/kqr foHko dk lwph lw= 

uke/çdkj Name/Type  (lw=) Formula Note (xzkQ)Graph 

fcUnq vkos'k (Point charge) 
Kq

r
 

• q = lzksr vkos'k 

• r = fcUnq vkos'k ls fcUnq dh nwjh 

 

oy; (,dleku/vleku vkos'k 

forj.k) 

dsUnz ij 
KQ

R
 

v{k ij
2 2

KQ

R x+

 

• Q = lzksr vkos'k 

• x = v{k ij fcUnq dh nqjh 
 

 

,dleku vkosf'kr [kks[kyk 

pkyd/dqpkyd/Bksl pkyd 

xksyk 

r R ds fy, V= 
kQ

r
 

r R V ds fy, = 
kQ

R
 

• R xksys dh f=T;k gSA 

• r xksys ds dsUnz o fcUnq dh nwjh 

• Q dqy vkos'k = 4R2. 

 

,dleku vkosf'kr Bksl 

dqpkyd xksyk 
 

r R ds fy, V = 
kQ

r
 

• R xksys dh f=T;k gSA 

• r fcUnq ds dsUnz ls nwjh 
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r R ds fy, 

( )2 2

3

KQ 3R r

2R

−
 

= ( )2 2

0

3R r
6


−


 

• 
3

V V
2

=
dUs nz lrg

 

• Q dqy vkos'k = 
34

R
3

   

• xksys ds vUnj foHko ijoy;dkj 

:i ls cnyrk gSA 

• xksys ds ckgj foHko 

vfrijoy;dkj :i ls cnyrk 

gSA 
 

 

vuUr yEckbZ dk js[kh; vkos'k  vfu/kkZfjr 

• foHko vfu/kkZfjr gSA 

• nks fcUnq ds chp foHkokUrj  

 VB – VA = –2K ln(rB/rA) 

 

vuUr yEckbZ dh dqpkyd 

iryh 'khV (ifêdk) 
 

vfu/kkZfjr 

• foHko vfu/kkZfjr gSA  

• nks fcUnq ds chp foHkokUrj 

 VB – VA = ( )B A

0

r r
2


− −


 

 

vuUr yEckbZ dh vksosf'kr 

pkyd iryh ifêdk 
vfu/kkZfjr 

• foHko vfu/kkZfjr gSA 

• nks fcUnq ds chp foHkokUrj 

 VB – VA = ( )B A

0

r r


− −


 

 

15. foHkokUrj (POTENTIAL DIFFERENCE) :  

 nks fcUnqvksa A o B ds chp foHkokUrj, ,d bdkbZ /kukos'k 

dks A ls B rd fcuk Roj.k ds (;k KE fu;r j[krs gq, 

;k Ki = Kf) fo|qr {ks= ds fo:) ckg~; dkjd }kjk ys 

tkus esa fd, x, dk;Z ds cjkcj gksrk gSA 
 

➢ xf.krh; fu:i.k (Mathematical representation) : 

 ;fn (WA → B)ckg~; = ,d bdkbZ /kukos'k q dks A ls B rd 

fo|qr {ks= ds fo:) ys tkus es ckg~; dkjd }kjk fd;k 

x;k dk;Z gks rks  

 VB – VA = 
( )ext A B

K 0

W

q

→

 =






= 
( )elec A B

–W

q

→
 

 = B AU – U

q
= 

B

e

A

– F .dr

q


 = 

B

A

– E.dr  

 uksV % W o q nksuksa dks fpUg lfgr fy[ksaA  
 

15.1 xq.k/keZ (Properties) : 

 (i) nks fcUnqvksa ds chp foHko dk vUrj foHkokUrj 

dgykrk gSA bls oksYVrk Hkh dgrs gSA 

 (ii) foHkokUrj ,d vfn'k jkf'k gSA bldk ek=d oksYV 

gSA 

 (iii) ;fn VA o VB nks fcUnqvksa A o B ds foHko gS rks 

vkos'k  q dks cká dkjd }kjk A ls B rd ys tkus 

esa fd;k x;k dk;Z gSA  

  (Wcká)AB= q (VB – VA) ;k (W{ks=) AB = q (VA – VB). 

 (iv) nks fcUnqvksa ds chp foHkokUrj funsZ'k fcUnq ij fuHkZj 

ugha djrk gSA 

15.2 ,d leku fo|qr {ks= esa foHkokUrj (Potential 

difference in a uniform electric field) : 

 
A

B

d

E

 

 

  VB – VA = – E·AB  

  VB – VA = – |E| |AB| cos  

  = – |E| d = – Ed  

  d = fo|qr {ks= ds vuqfn'k A o B ds chp çHkkoh 

nwjhA 

  ge ;g Hkh dg ldrs gS E = 
V

d




 

fo'ks"k fLFkfr;k  : 

fLFkfr 1.  js[kk AB fo|qr {ks= ds lekUrj gSA 

 

A B

d

E

 

  VA – VB = Ed 

fLFkfr 2.  js[kk AB fo|qr {ks= ds yEcor~ gSA 



 

 
 fLFkjoS|qfrdh  (ELECTROSTATICS)

 

 

 

A

B

d E
 

  VA – VB = 0  

   VA = VB 
 

 
 

15.3 vuUr yEckbZ ds rkj ds dkj.k foHkokUrj: 

 

A

B

Ar

Br



–
 

   = E & dr  ds e/; dks.k = 0  

  VAB  = VB – VA   

  =

B

A

r

r

– E · dr  = 

B

A

r

r

2K
ˆ– r·dr

r


  

    VAB = –2Kn B

A

r

r

 
 
 

 

15.4 vuUr yEch iryh ijr ds dkj.k foHkokUrj : 

 

A

B

Ar

Br




d

 

  VBA = VB – VA   =

B

A

r

r

– E·dr  = 

B

A

r

0r

ˆ– r·dr
2



  

   VBA = – 
02




 (rB – rA) = – 

0

d

2




 

 

16. lefoHko i`"B (EQUIPOTENTIAL SURFACE) : 

 ;fn lEiw.kZ i`"B (dkYifud ;k okLrfod) ij foHko ,d 

leku gS rks ,sls i`"B dks lefoHko i`"B dgrs gSA 

16.1 lefoHko i`"B ds xq.k/keZ : 

 (i) tc lefoHko i`"B ij fdlh vkos'k dks ,d fcUnq ls 

nwljs fcUnq rd foLFkkfir fd;k tkrk gS rks fLFkj 

oS|qr cy ds fo:) fd;k x;k dk;Z 'kwU; gksrk gSA 

 (ii) fo|qr {ks= lefoHko i`"B ds lnSo yEcor~ gksrk gSA 

 (iii) nks lefoHko i`"B dHkh–Hkh ,d–nwljs dks izfrPNsfnr 

ugh djrs gSA 

 

16.2 lefoHko i`"B ds mnkgj.k : 

(A) fcUnq vkos'k (Point charge) : 

 fp=kuqlkj xksyh; rFkk ladsUnzh; lefoHko i`"B iznf'kZr 

gSA fp= esa ge ns[k ldrs gS fd R1 f=T;k ds xksys ds 

iwjs i`"B ij foHko V1 gS rFkk blh çdkj vU; ladsUnzh; 

xksysa ds fy, Hkh foHko leku gSA 

 

q
1R

2R

1V
2V

 
 

(B) jS[kh; vkos'k (Line charge) : 

 jSf[k; vkos'k ds fy, lefoHko i`"B vyx–vyx f=T;kvksa 

ds lek{kh; csyu gksrs gSA 

 

1V

2V

 
 

(C) ,d leku :i ls vkosf'kr cM+h pkyd@dqpkyd 

ifV~Vdk %  blds fy, lefoHko i`"B lekukUrj ry 

gksrs gSA 

 

1V
2V 3V

+
+
+
+
+
+
+
+

 

DETECTIVE MIND 

 fo|qr {ks= dh fn’kk es foHko lnSo ?kVrk gSA 



 

HkkSfrd foKku 
 

  

 
 

17. fo|qr {ks= dh rhozrk rFkk fo|qr foHko ds chp esa 

lEcU/k  (RELATION BETWEEN ELECTRIC 

FIELD INTENSITY  AND ELECTRIC 

POTENTIAL) : 

(A) le:i fo|qr {ks= ds fy, % 

 (i) nks fcUnqvksa A rFkk B ds chp foHkokUrj 

  VB  – VA  = – E.AB
→

. 

 

B

A

E  

 

 

(B) vle:i fo|qr {ks= % 

 (i)  Ex = –
V

x




, Ey = –

V

y




,  Ez = –

V

z




  

  E =Ex î + Ey ĵ + Ez k̂  = –
V V Vˆ ˆ ˆi j k
x y z

   
+ + 

   
 

  tgk¡ 
V

x




 = V dk x ds lkis{k vodyu (y vkSj z 

dks fu;r j[krs gq,)  

  
V

y




 = V dk y ds lkis{k vodyu (z vkSj x dks 

fu;r j[krs gq,) 

  
V

z




= V dk y ds lkis{k vodyu (x vkSj y dks 

fu;r j[krs gq,)  
 

(C) ;fn fo|qr foHko vkSj fo|qr {ks= dsoy ,d funsZ'kkad r 

ij fuHkZj djs rks : 

  (i) E = –
V

r




r̂    

  (ii) dV = – E·dr   

    VB – VA  = – 

B

Ar

E.dr



    

  (iii) fdlh fcUnq ij foHko  

    V = – 

r

E.dr



  

 
Ex:13 nh xbZ xkWmlh; i`"B ls xqtjus okys ¶yDl dh x.kuk 

dhft,A 

 

4q –6 C• = 
5q 2 C• = 

6q 3 C• = 

1q 2 C• = 

3q 4 C• = 

• = − 2q 3 C

xkmlh; i"̀B  

 (1) 
–6

0

2 10


Nm2/c  (2) 

–6

0

4 10


Nm2/c 

 (3) 
–6

0

3 10


Nm2/c (4) 

–6

0

5 10


Nm2/c 

Sol:   = 
vanj

0

Q


= 

0

2 C – 3 C 4 C  + 


= 

–6

0

3 10


Nm2/c 

 

Ex:14 nks yEch lekukUrj pkyd ifV~Vdkvksa (nksuksa ,d nwljs 

ls ifjfer nwjh ij gSaA) dks Øe'k% Q rFkk 2Q vkos'k 

fn;k tkrk gSA rks lHkh i`"Bksa ij mifLFkr vkos'k dh 

x.kuk dhft,A 

 

P Q

Q 2Q

 
Sol: ekuk dh igyh ifV~Vdk ds 

ck;ha vksj vkos'k dh ek=k x 

gS rks nka;h vksj vkos'k dh 

ek=k Q–x  gksxhA blh rjg 

;fn nwljh IysV ds ck;ah vksj 

y vkos'k gS rks nka;h vksj 2Q 

– y vkos'k gksxkA 

 Ep = 0 (pkyd ds xq.k ls)   

  
o

x

2A
 – 

o o o

Q – x y 2Q – y

2A 2A 2A

 
+ + 

   
= 0  

 ge dg ldrs gS fd P ds ck;ah 

vksj vkos'k = P ds nk;ah vksj 

vkos'k 

  x = Q – x + y + 2Q – y 

DETECTIVE MIND 

 ,dleku fo|qr {ks= esa lefoHko i`"B lnSo lekarj 

ry gksrs gSaA 

SOLVED EXAMPLES 

 

P Q

Q– x 2Q– yx y

 

3Q

2

+ –Q

2

Q

2

3Q

2

+



 

 
 fLFkjoS|qfrdh  (ELECTROSTATICS)

 

 

  x = 
3Q

2
, Q – x = 

–Q

2
           

 blh rjg fcUnq Q ds fy, : 

 x + Q – x + y = 2Q – y    y = Q/2, 2Q – y = 3Q/2 

 vr% vkos'kksa dk vfUre forj.k fuEukuqlkj gksxkA 

Ex:15 rhu nh?kZ pkyd ifV~Vdk,sa ftu ij vkos'k Øe'k% Q, 

–2Q o 3Q gS, ifjfer nwjh ij ,d nwljs ds lekUrj 

fLFkr gSA fcUnqvks A, B, C o D ij fo|qr {ks= Kkr 

dhft,A  

 

Q –2Q 3Q

A• B• C• D•

1 2 3  

Sol:  (i)  A ij fo|qr {ks=  

   A 1 2 3E E E E= + +  

  1

0

Q ˆE (–i)
2 A

=


, 2

0

Q ˆE (i)
2 A

=


,  

 vkSj     

    A

0

Q ˆ ˆ ˆE (–i 2i – 3i)
2 A

= +


 

  A

0

Q ˆE (–i)
A

=


 

 

1E
2E

3E
 

 (ii) B ij fo|qr {ks=   

  B 1 2 3E E E E= + +  

    1

o

Q ˆE (i)
2 A

=


, 2

o

2Q ˆE (i)
2 A

=


  

  vkSj 3

o

3Q ˆE (–i)
2 A

=


  

    B

o

Q 2Q – 3Q ˆE (i) 0
2 A

+
= =


 

 

1E3E

2E
 

 (iii) C ij fo|qr {ks=  

  C 1 2 3E E E E= + +  

   
1

0

Q ˆE (i)
2 A

=


, 
2

0

2Q ˆE (–i)
2 A

=


 

   vkSj 
3

0

3Q ˆE (–i)
2 A

=


 

  
C

0 0

Q – 2Q – 3Q 2Qˆ ˆE (i) (–i)
2 A A

= =
 

   

 

1E

3E

2E

 
 (iv) D ij fo|qr {ks=  

  D 1 2 3E E E E= + +  

  1

0

Q ˆE (i)
2 A

=


, 2

0

2Q ˆE (–i)
2 A

=


 

   vkSj 3

0

3Q ˆE (i)
2 A

=


   

   3

0 0

(Q – 2Q 3Q) Qˆ ˆE (i) (i)
2 A A

+
= =

 
 

 

1E

3E

2E

 
Ex:16 ;fn fn;s x;s fudk; ds fy, oS|qrfLFkfrt ÅtkZ 

èkukRed gks rks 2Q > 3q fl) fdft,A 

 

a a

a

Q

(–q)(2Q)
 

Sol:  U(fudk;) = lHkh ;qXeks dh fLFkfrt ÅtkZ dk ;ksx 

= 
k(Q)(2Q) k2Qq kQq kQ

– –
a a a a

=  (2Q – 3q) 

 fn;k x;k gS fd U /kukRed gS   

  
kQ

a
 (2Q – 3q) > 0  2Q > 3q 

 

Ex:17 rhu fcUnqor vkos'kksa dh fLFkfr fp= esa iznf'kZr gSA bl 

iz.kkyh dh dqy fLFkfrt ÅtkZ 'kwU; gSA 
q

Q
dk vuqikr 

Kkr djksA 

 

r

2r

q+ q+
–Q

 
 (1) 4 : 1   (2) 2 :1 

 (3) 6 : 1  (4) 2 : 2 

Sol:  Usys = 
0

1

4

–qQ ( q)( q) Q(–q)

r 2r r

+ + 
+ + 

 
= 0 

=


3

0

3Q ˆE (– i)
2 A



 

HkkSfrd foKku 
 

  

  –Q + 
q

2
– Q = 0 

   2Q = 
q

2
 

q

Q
= 

4

1  

 

Ex:18 m nzO;eku rFkk q vkos'k ds nks fcUnq vkos'kks ds e/; 

dh nwjh r gS, bUgsa bl fLFkfr ls eqDr fd;k tkrk gSA 

tc nksuksa fcUnq vkos'kksa ds e/; nwjh 2r gks rks izR;sd 

vkos'k dk osx D;k gksxk\ 

 (1) 
Kq

2rm
   (2) 

2q

2rm
 

 (3) 
2Kq

2rm
  (4) 

2Kq

rm
 

Sol:  laosx lja{k.k ds fu;ekuqlkj nksuksa vkos'k leku pky 

ls xfr djsxsaA ÅtkZ laj{k.k ds fu;e ls– 

 2r

V V

 

 k1 + k2 + ui = uf + kf   

 0 + 0 + 
2Kq

r
= 2 21

mv
2

 
 
 

 + 
2Kq

2r
  

  v = 
2Kq

2rm
 

 

Ex:19 a Hkqtk okys leckgq f=Hkqt ds dksuks ij leku vkos'k 

q fLFkr gSA 

 

A q

B
q q

C

a  

 (i) vkos'k fudk; dh fLFkfrt mtkZ Kkr djksA 

 (ii) f=Hkqt dh Hkqtk dks a/2 djus ds fy, vko';d 

dk;Z Kkr djksA 

 (iii) ;fn vkos'kks dks iznf'kZr fLFkfr ls NksM+k tk;sa  

(izR;sd dk nzO;eku m gks) rks 2a Hkqtk dk f=Hkqt 

cuus ij budh pky Kkr djksA 

Sol:  (i) U=U12+ U13 + U23 =
2Kq

a
+

2Kq

a
+

2Kq

a
=

23Kq

a
 

    (ii) Hkqtkvksa dks a/2 rd de djus esa vko';d dk;Z 

  W = Uf – Ui  = 
23Kq

a / 2
– 

23Kq

a
= 

23Kq

a
 

 (iii) fo|qr cy }kjk fd;k x;k dk;Z = d.kks dh xfrt 

mtkZ esa ifjorZu 

  Ui – Uf = Kf – Ki         
23Kq

a
– 

23Kq

2a
 

  = 3(mv2) – 0      v = 
2Kq

am  
 

Ex:20 vuUr vpkyd  le:i vkos'k ?kuRo dh ifV~Vdkvksa 

ds lkeus j[ksa a Hkqtk okys dkYifud ?ku ds vk;ru esa 

lafpr ÅtkZ Kkr djks \ 

 (1) 
2

08




  (2) 

3

0

a

8
 

 (3) 
2 3

0

a


  (4) 

2 3

0

a

8




 

Sol:  lafpr ÅtkZ  

 U = 
2

0

1
E dV

2
 ;gk¡ dV vYi vk;ru gSA  

  = 
2

0

1
E

2
 dV  

  E fu;r gS U = 
2

0 2
0

1

2 4





a3 = 

2 3

0

a

8




 

 

Ex:21 ,d 10 C vkos'k dks fo|qr {ks= esa vuUr ls fdlh 

fcUnq rd ykus esa fd;k x;k dk;Z 10 J gSA ;fn blls 

nqxus vkos'k dks vuUr ls mlh fcUnq rd fcuk Roj.k 

ds yk;k tkrk gS rks fo|qr {ks= ds fo:) fo|qr {ks= 

}kjk fd;k x;k dk;Z Kkr djksA 

 (1) 20 J  (2) –20 J 

 (3) –25 J  (4) –15 J 

Sol:  (Wckº;)→p = (–wfo|qr)→p = (wfo|qr)p→ = 10 J 

 D;ksafd KE = 0   

 Vp = ckº; p(W )

q

→  = 
10 J

10 C




 = 1V 

 blfy;s ;fn vc nqxus vkos'k dks vuUr ls yk;k 

tkrk gS 

  1 = ckº; p(W )

20 C

→


  

  (Wckº;)→P = 20 J  

  (Wfo|qr)→P = –20 J 
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Ex:22 nks fcUnq vkos'k 2C vkSj – 4C Øe'k% (–2m, 0m) 

rFkk (2 m, 0 m) ij fLFkr gSA fcUnq C (4 m, 0 m) rFkk  

D (0 m, 5 m) ij foHko Kkr djksA 

 

CBA

D

(0, 3)

1q 2 C
(–2,0)

=  = 2q 2 C
(2,0)

(4,0)

 

Sol:  C fcUnq ij foHko 

 VC = 
1 2q qV V+ = 

K(2 C)

6


+ 

K(–4 C)

2


  

 = 
9 –69 10 2 10

6

  
– 

9 –69 10 4 10

2

  
  

 = –15000 V 

 blh çdkj,     

 VD = 
1 2q qV V+  = 

2 2 2 2

K(2 C) K(–4 C)

( 5) 2 ( 5) 2

 
+

+ +
  

 = 
K(2 C) K(–4 C)

3 3

 
+ = – 6000 V 

 

Ex:23 fuEu Kkr djksA  

 

A B
2cm

C

D

2cm

,dleku fo/krq  {k=s

=E 20N/ C

 

 (i) VA – VB (ii) VB – VC 

 (iii) VC – VA (iv) VD – VC  

 (v) VA – VD  

 (vi) A, B, C vkSj D ds foHko dks Øe esa O;ofLFkr djsaA  

Sol:  (i) ABV = 20 × 2 × 10–2 = 0.4 so, VA – VB = 0.4 V 

 (ii) BCV = 20 × 2 × 10–2 = 0.4 so, VB – VC = 0.4 V 

 (iii) CAV  = 20 × 4 × 10–2 = 0.8 so, VC – VA  

  = – 0.8 V  

 (iv)  DCV  = 20 × 0 = 0 so, VD – VC = 0  

 (v)  ADV  = 20 × 4 × 10–2 = 0.8 so, VA – VD =  0.8 V 

 (vi) foHko dk Øe VA > VB > VC = VD 
 

Ex:24 VA, VB, VC Kkr dhft,s rFkk ;fn VA = VC gS rks 

vko';d 'krZ D;k gksxhA 

 

a

A
B

C


–



c b

 

Sol:  VA = 
0 0 0 0

a b c
–

   
+ =

   
 (a – b +c)  

 VB =  
2

0 0 0

a b c
–

b

  
+

  
  

 VC  =

2 2 2 2 2

0 0 0 0

a b c a – b c
–

c c c

     +
+ =  

     
  

  ;fn vc VA = VC  

  (a – b + c) = 
2 2 2a – b c

c

+
 

  c (a – b) = a2 – b2   c (a – b) = (a+b)(a-b)  

  c = a + b  
 

Ex:25 A, B rFkk C ij {ks=, foHko o i`"B vkos'k ?kuRo dh 

rqyuk dhft,sA 

 

++
+
+
+
+
++ + + +

+
+
+
++++ ++

+
+
+
+
+
+
+
+

+
+++++++++++++++

+
+
+
+
+
+
+
+
+

/kkrq

A B

C

 

Sol: ,d /kkrq dh lrg lefoHko i`"B (EPS) gksrh gSA vr% 

vfu;fer vkd̀fr okys /kkrq ij vkos'k, i`"B ij leku 

foHko mRiUu djus ds fy, forfjr fd, tkrs gSA  

  VA = VB = VC vc lh/kh js[kk ds fy, oØrk f=T;k=  

 RC > RB > RA vc CA B

A B C

QQ Q

R R R
= =  

 ;k ( Q  R) E = 
2

KQ

R
  

  E = 
V

R
 

    E  
1

R
 

 fo/kqr {ks= E  
2

Q

R
or E  

1

R
 EA > EB> EC 

 i`"B vkos'k ?kuRo   
2

Q

R
   

V

R
  

1

R
 



 

HkkSfrd foKku 
 

  

  A > B >  C      

 vr% ;fn vkos'k fjlko dh dksbZ lEHkkouk gS, ;g fcUnq 

A ls izkjEHk gksrk gSA (dksjksuk fujkos'ku) 

 ;kn jf[k,s uqdhys fcUnqvks ij E o  vf/kd gS tcdh 

foHko leku gSA 

 

Ex:26 fuEu fp= dqN vkos'kks }kjk mRiUu dqN lefoHko i`"B 

dks n'kkZrk gSA fdl fcUnq ij fo|qr {kS= dk eku 

vf/kdre gS\ 

 

B

CA

 
50

V
 

 
40

V
 

 
30

V
 

 
20

V
 

 
 (1) A  (2) B  

 (3) C  (4) None 

Sol:  tgk¡ lefoHko i`"B fudV gS, ogk¡ E dk ifjek.k vf/kd 

gSA  ELOF lefoHko i`"Bks ds yEcor~ gSA fuEu fp= esa, 

ge fcUnq B ds fy, ns[k ldrs gS fd EPS fudV gS 

vr% fcUnq B ij E vf/kdre gSA 
 

Ex:27 fn, x, E  = ˆ ˆ2xi 3yj+  ds fy,, (x, y) ij foHko Kkr 

dhft, ;fn ewy fcUnq ij foHko 5 oksYV gSA 

 (1) – 
2

2 3y
x

2
+ + 5 (2) – 

2
2 3y

x –
2

– 5 

 (3)  
2

2 3y
x –

2
+ 5 (4) – 

2
2 3y

x –
2

+ 5 

Sol:  

v

5

dV = – 

r

0

E·dr  = – 

yx

x y

0 0

E dx – E dy     

   V – 5 = – 
2 22x 3y

–
2 2

 

    V = – 
2

2 3y
x –

2
+ 5 
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18. fo|qr f}/kqzo (ELECTRIC DIPOLE):  

 dqN v.kqvksa esa /kukRed o _.kkRed vkos'kksa ds dsUæ ,d 

txg ugha gksrsA ftlds ifj.kkeLo:i fo|qr f}/kqzo curs 

gSA ijek.kq v/kzqoh; gksrs gS, D;ksafd mudk /kukRed o 

_.kkRed vkos'kksa ds dsUæ ,d txg feyrs gSA fo|qr 

{ks= dks vkjksfir dj  ijek.kq dks /kqzoh; cuk;k tkrk gSA 

vr% bUgsa izsfjr f}/kqzo dgrs gSA 

18.1 f}/kzqo vkk?kw.kZ ( P ): 

 f}/kqzo vk/kw.kZ  = q x 2 

 (i) lfn'k jkf'k ftldh fn'kk _.kkRed ls /kukRed 

dh vkSj gksrh gSA    

 (ii) foek: [LTA] rFkk  bdkbZ : dqyke × ehVj (;k C–m) 

 (iii) izk;ksfxd bdkbZ = Debye  

  1 Debye =  3.3 ×  10–30 C ×  m 

 

+ –

 Å dh dkfs V dk

2

p –qq+

 
 

18.2 fdlh fcUnq (r, )  ij fo|qr {ks= % /kzqoh; funsZ'kkad: 

 

–q q+


Pcos

r A

Psin



r 3

2K(Pcos )
E

r


=

r 3

K(Psin )
E

r


=

 

 

– +

p

PO
r

+ –
O

P

r2


 =

p

P 2
0

1 p
V

4 r
=

  PV 0=

v{kh; fcanq ds fljs 

ij  = 0° 
fuj{kh; fLFkfr  

 = 90° 

   
=    

    
P 3

0

1 2p
E

4 r

   
=    

    
P 3

0

1 –p
E

4 r
.ˆ .ˆ

 

 Enet = 
2

3

KP
1 3cos

r
+  ;   tan  = 

tan

2


;  

 Vp = 
2 2

kpcos 1

r r


  

 ;gka  fLFkfr lfn'k  ( )r  vkSj  f}/kzqo vk?kw.kZ lfn'k ( )p  

ds chp okekorZ fn'kk esa dks.k gSA 

18.3 ,dleku fo|qr {ks= esa fo|qr f}/kzqo% P 2q=  

 (A)  dqy cy:  F
dyq

= qE (–q)E + 
= 0 

 (B)  cyk?kw.kZ: r F 2 qE 2q E p E =  =  =  =   

 

+

–

p 
E

qE

qE
 

(C) dk;Z: le#i {ks= esa ,d fo|qr f}/kqzo dks 1 ls 2 rd 

?kqekus esa fd;k x;k dk;Z 

 dW = d     W = dW = d   

 

2

1 2

1

W pE



 →



=  sin d = pE (cos1 – cos2)       

 W0→180° = pE [1– (–1)] = 2 pE 

 W0→ 90° = pE (1–0) = pE 

 ;fn f}/kzqo dks fo|qr {ks= dh fn'kk esa ?kqek;k tkrk gS  

( = 0°) ls   rks, 

 W = pE (1 – cos) 

 

p


E

( p E) = 
 

 

+– p

E p

+

–

E

p+ –

 =
 =

=
U;wu

U;wu

0
0( )

W 0( )
 =
 =

=
vf/kdre

90º
pE( )

W pE

 =
 =

=
U;uw

vf/kdre

180º
0( )

W 2pE( )

 
 

 fLFkj oS|qr fLFkfrt ÅtkZ :- f}/kqzo ds lanHkZ esa (,d 

le#i {ks= esa ),f}/kqzo dh fLFkfrt ÅtkZ, ,d f}/kqzo dks 



 

HkkSfrd foKku 
 

  

{ks= ds yEcor fn'kk ls nh xbZ fn'kk esa ?kqekus esa fd, 

x;s dk;Z ls iznf'kZr dh tkrh gSA 

 U = W – W90 = pE (1–cos ) – pE = – pE cos  =  – p.E  

 E ,d laj{kh {ks= gS blfy, f}/kqzo dks 1 ls 2 rd 

?kqekus esa tSlk Hkh dk;Z fd;k tk, og mldh fLFkj oS|qr 

fLFkfrt ÅtkZ esa ifjorZu ds Bhd cjkcj gksrk gSA 

 
1 2 2 1

W U – U →  = = pE (cos 1– cos 2) 

 

 dks.kh; ljy vkorZ xfr :– tc ,d f}/kqzo dks le#i 

{ks= esa fuyafcr fd;k tkrk gS rks ;g Lo;a {ks= ds 

lekUrj ?kwe tkrk gS, vc ;fn bls bldh lkE;koLFkk ls 

vYi dks.kh; foLFkkiu  fn;k tkrk gS rks izR;ku;u cy 

vk?kw.kZ 

 

p

–q

q

E


 

    = pE sin 

 ;fn  vYi gks rks  = – pE  

      (– ) (dks.kh;  S.H.M) 

 ysfdu   = I  

   so     = – pE 

   = 
pE

I
 (–  ) = – 2   

  (tgk¡   – dks.kh; Roj.k o  – tMRo vk?kw.kZ) 

   = 
pE

I
; 

  T = 
2


 = 2 

I

pE
 

 

19. pkyd  (CONDUCTOR) 

19.1 fdlh pkyd }kjk fo|qr {ks= Kkr djuk: 

 ekuk fdlh pkyd dh lrg 'A' ij {ks=Qy vkos'k ?kuRo  

 gSA gesa pkyd dh lrg ds ckgj fo|qr {ks= Kkr 

djuk gSA 

 blds fy, fp=kuqlkj ekuk ,d NksVk csyukdkj 

xkWmlh;u lrg ftldk vkaf'kd Hkkx lrg ds vUnj 

vkSj dqN Hkkx lrg ds ckgj fLFkr gSA ekuk bldk vYi 

dkV {ks=Qy ds gS vkSj bldh Å¡pkbZ ux.; gSA 

 

 

A E ?=

+ +
+

+

+

+

+

+

+
+++

+
+

+
+

+

+

+

+

+

 

(2)ds
E

(1)
(3)

inE 0=

cys ukdkj

xkmlh;u

lrg  

 bl lrg ds fy;s xkWml izes; yxkus ij 

 

 

 =2 0  =3 0


 = =

 

vna j

dyq

0 0

q ds

 =1 Eds

( )lrg 1 dk ¶yDl 

(D;kafs d E

)

pkyd lrg

d s yEcor~

( )lrg 2 dk ¶yDl 

(E
)

xkmlh;u lrg

d s yEcor~

( )lrg 3 dk ¶yDl 

)pkyd ds vUnj(E

 

 vr%, Eds = 
0

ds


 

   E = 
0




 

 

 

 

19.2 pkyd vkSj mlds xq.k/keZ [fLFkj fo|qr fLFkfr ds fy;s]  

 (i) pkyd os inkFkZ gksrs gS ftuds vUnj eqDr bysDVªkWuksa 

dh la[;k cgqr vf/kd gksrh gS, tks pkyd ds vUnj 

eqDr :i ls xfr dj ldrs gSA 

 

DETECTIVE MIND 

 pkyd dh lrg ds Bhd ckgj fo|qr {ks= E =  

fn'kk lrg ds yEcor~ gksxhA lfn'k :i esa  

(;gk¡ =  bdkbZ lfn'k pkyd lrg ds fy, yEcor~ 

gSaA) 

DETECTIVE MIND 

 fLFkjoS|qr fLFkfr esa pkyd ds vanj dqy fo|qr {ks= 

'kwU; gksrk gSA 



 

 
 fLFkjoS|qfrdh  (ELECTROSTATICS)

 

 

 (ii) fLFkj fo|qfrdh esa pkyd ges'kk lefoHko ì"B gksrs gSA 

 (iii) vkos'k ges'kk pkyd ds ckgjh i`"B ij jgrk gSA 

 (iv) ;fn pkyd ds vUnj dksbZ xqgk gS rFkk blesa dksbZ 

vkos'k ugha gS rks vkos'k ges'kk pkyd dh ckgjh lrg 

ij jgsxkA 
 

 (v) fo|qr {ks= ges'kk pkyd i`"B ds yEcor~ gksrk gSA 
 

 (vi)  fo|qr cy js[kk,sa pkyd ds vUnj dHkh ços'k ugha 

djrh gSA 
 

 (vii) pkyd i`"B ds ikl fo|qr {ks= dh rhozrk dk lw=  

 

A

B

C

 

  
0

ˆE n


=


 

   A
A

0

ˆE n


=


 

   B
B

0

ˆE n


=


   rFkk  C
C

0

ˆE n


=


   

 

 (viii) tc fdlh pkyd dks HkwlEifdZr fd;k tkrk gS rks 

bldk foHko 'kwU; gks tkrk gSA 

 

V 0=

 
 

 (ix) tc ,d foyfxr pkyd dks HkwlEifdZr fd;k tkrk 

gS rks bl ij vkos'k 'kwU; gks tkrk gSA 
 

 (x) tc nks pkydksa dks tksM+k tkrk gS rks muesa vkos'k 

dk çokg rc rd gksrk gS tc rd mudk foHko 

,dleku u gks tk;sA  
 

 

 
 

20. vkos'kksa dk lk>k (Sharing Of Charges) : 

 R1 o R2 f=T;k ds nks pkydh; [kks[kys xksyh; dks'kks ij 

Øe'k% Q1 o Q2 vkos'k gS rFkk vf/kd nwjh ij fLFkr gS, 

bUgs ,d pkyd rkj ls tksM+k x;k gSA ekuk xksyks ij 

vafre vkos'k q1 o q2  gSA   

 

1q
1R 2R 2q

 

 nksuks xksyh; dks'k dk foHko tksM+us ds i'pkr~ cjkcj gSA 

blfy, 

 1

1

Kq

R
 2

2

Kq

R
=    

   1 1

2 2

q R

q R
=   ....(i) 

 rFkk,  1 2 1 2q q Q Q+ = +  ....(ii) 

 (i) o (ii) ls 

 1 2 1
1

1 2

(Q Q )R
q ;

R R

+
=

+
   1 2 2

2

1 2

(Q Q )R
q ;

R R

+
=

+
 

 vkos'kks dks vuqikr
1 1

2 2

q R

q R
=      

2
1 1

2
2 2

4 R

4 R

 

 
 = 1

2

R

R
 

 i`"B vkos'k ?kuRoks dk vuqikr 1

2




 = 2

1

R

R
 

 vafre vkos'kks dk vuqikr 1 1

2 2

q R

q R
=  

 

21. ,dleku vkosf'kr NksVh cwanksa dks feykuk (Mixing 

Of Identical Charged Tiny Drops) : 

 Ekkuk fd, NksVh cwanksa dh la[;k = N 

  [izR;sd NksVh cwan ds fy,] [cM+h cwan ds fy,] 

  (r, q, , E, V)  (R, Q,  B, EB, VB) 

 N NksVh cwUnsa 
    

R

cM+h cwUn 
 

 (i) vkos'k laj{k.k Q = Nq 

 (ii) nzO;eku (vk;ru) laj{k.k N 
4

3
 r3 = 

4

3
 R3 

  ;gk¡  R = N1/3 r, Q = Nq   

     B = N1/3 ,  EB = N1/3 E,  VB = N2/3 V 

DETECTIVE MIND 

 fo|qr nkc % fo|qr nkc fdlh pkyd dh lrg ij 

lw=  }kjk fn;k tkrk gS, tgka  LFkkuh; 

lrg vkos'k ?kuRo gSA 



 

HkkSfrd foKku 
 

  

 

 
Ex:28 ,d NksVs f}/kzqo dh v{kh; js[kk ij f}/kzqo ds e/; fcUnq 

ls r nwjh ij fo/kqr {ks= ogh gS tks bldh fuj{kh; 

fLFkfr ij f}/kzqo ds e/; fcUnq ls r' nwjh ij gS rks 
r

r´

dk vuqikr Kkr djks\ 

 (1) 21/3  (2) 21/2 

 (3) 21/5  (4) 31/2 

Sol: 
0

1

4
 

3

2p

r
 = 

0

1

4 3

p

r '
  

 ;k  
3

2

r
 = 

3

1

r '
  ;k  

3

3

r

r '
= 2 

 ;k  
r

r '
= 21/3  

 

Ex:29 nks fcUnq nzO;eku m o leku ifjek.k q ds foijhr 

vkos'k, m nzO;eku dh ,d vpkyd le:i NM+ ds 

dksuksa ij j[ks gS ,oa fudk; dks le:i fo|qr {ks= E 

esa  = 53° ds dks.k ls fp=kuqlkj NksM+k tkrk gS rks – 

 

q+

–q

m,  = 53º

m E

m

 

 (i) NksM+us ds rqjUr ckn dks.kh; Roj.k Kkr djks \ 

 (ii) tc ;g LFkk;h lkE;koLFkk dks ikj djrk gS, rc 

bldk dks.kh; osx D;k gksxk\ 

 (iii) bls 180° ls ?kw.kZu djus ds fy;s vko';d dk;Z 

dh x.kuk djks \ 

Sol: (i) dqy = PE sin53° = I   

   = 
2 22

4
(q )E

5

m
m m

12 2 2

 
 
 

   
+ +   

   

 = 
48qE

35m
 

 (ii) ÅtkZ laj{k.k ls   Ki + Ui = Kf + Uf   

    0 + (– PE cos 53°)  = 
1

2
2 + (–PE cos 0°)  

  tgk¡ I = 

2 22m
m m

12 2 2

   
+ +   

   
  

    = 
48qE

35m
 

 (iii) Wckg~; = Uf – Ui    

  Wckg~; = (–PE cos(180° + 53°)) – (–PEcos 53°)   

  Wckg~; = (q)E 
3

5

 
 
 

+ (q)E 
3

5

 
 
 

  

  Wckg~; =
6

5

 
 
 

qE 

 

Ex:30 R
 
rFkk 2R

 
 f=T;kvksa ds nks pkyd [kks[kys xksyh; 

dks'kksa ij vkos'k Øe'k% – Q o 3Q gSA ;fn vkUrfjd 

dks'k dks Hkw–lEifdZr dj fn;k tk;s rks i`Foh esa fdruk 

vkos'k çokfgr gksxk? 

 

 (1) 
Q

4
 (2) 

Q

2
 (3) 

Q

3
 (4) Q 

Sol: tc vkUrfjd dks'k dks Hkw–lEifdZr fd;k tkrk gS rks 

vkUrfjd dks'k dk foHko 'kwU; gks tkrk gS D;ksafd i`Foh 

dk foHko 'kwU; ekuk tkrk gSA 

 
Kx

R
 + 

K3Q

2R
 = 0 

 x = 
3Q

2

−
  

3Q Q
( Q)

2 2

− −
= − − =  

 vr% i`Foh esa çokfgr vkos'k =
Q

2
 

SOLVED EXAMPLES 



 

 
 fLFkjoS|qfrdh  (ELECTROSTATICS)

 

 

Ex:31 10–9C dk vkos'k 2 cm f=T;k dh izR;sd 27 le:i 

cw¡nks ij fLFkr gSA mUgs la;qDr djds ,d cM+h cw¡n 

cuk;h tkrh gSA bldk foHko Kkr dhft,sA 

 (1) VB = 40.5 × 10–2 V   

 (2) VB = 20.5 × 102 V 

 (3) VB = 10.5 × 102 V 

 (4) VB = 40.5 × 102 V 

Sol: VB = n2/3 × V  

 VB = (27)2/3 × 9 × 109 × 
–9

–2

10

2 10
  

 VB = 9 × 9 × 109 × 
–9

–2

10

2 10
 

 VB = 
281

10
2

  

 VB = 40.5 × 102 V 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

HkkSfrd foKku 
 

  

fo|qr ¶yDl () 
;g lrg ls xqtjus okyh fo|qr cy 

js[kkvksa dh la[;k dks  ekirk gSA 

xkml dk fu;e; 

 

() =    

vkos'k ds xq.k/keZ  

vkos'k inkFkZ dk ,d vkarfjd xq.k gSA 

➢ ;g æO;eku ij jgrk gSA 

➢ vkos'k ifjekf.kr gS vkSj vkos'k dh ek=k  e gS 

➢ ;g funsZ'k ra= fdlh ij fuHkZj ugha gksrk gS 

➢ vkos'k lajf{kr gksrk gS 

fo|qr foHko  

fo|qr foHkox6710 

+  

Vfcanq vkos'k ds dkj.k  =   

Voy; ds dsanz ds dkj.k   = (leku ;k vleku) 

 [kks[kyk 

pkyd 

Bkslh; vpkyd 

(i)  vanj  

 (r < R) 
  

[3R2–r2] 
(ii) ckgj  

       (r > R) 
  

(iii) lrg ij  

 (r = R) 
  

 

dwykWe dk fu;e  

nks vkosf'kr d.kksa ds e/; cy  

(ifjek.k) 

(lfn'k :i) 

 9 × 109 Nm2c–2  

0 = ok;q ;k fuokZr dh fo|qr'khyrk 

= 8.854 × 10–12C2/Nm2 

 

fo|qr cy js[kk,a 

➢ ;g dkYifud cy js[kk,a gksrh gS 

➢ EFL ij Li'kZjs[kk fo|qr {ks= dh fn'kk crkrh gS  

➢ ;g dHkh Hkh ,d–nwljs dks ugha dkVrh 

➢ ;g pkydh; lrg ij ges'kk lkekU; gksrh gS  

➢ +ve vkos'k ls mRiUu gksrh gSA 

➢ –ve vkos'k ij lekIr gks tkrh gS 

➢ ;g dHkh Hkh can ywi esa ugha gksrh  

Efcanq vkos'k ds dkj.k=  (ifjek.k)        

 EሬሬԦfcanq vkos'k ds dkj.k  (lfn'k :i) 

 

 

 

 

 

 

Enwjh v{k ij oy; ds dkj.k  

  

 

vkosf'kr xksykdkj dks’k ;k pkyd ds dkj.k fo|qr {ks= 

xksyk ; ;  

Bksl vpkyd xksys ds dkj.k fo|qr {ks=  

;   

fo|qr {ks= o fo|qr foHko ds  

e/; laca/k   

dv = –EሬሬԦ. drԦ  

If EሬሬԦ = fu;rkad  

V =–EሬሬԦ.rԦ 

fo|qr fLFkfrt ÅtkZ  
LFkkukarfjr djus ds fy, ckgjh vkos’k }kjk fd;k x;k 

dk;Z fLFkfrt fo|qr {ks= esa 1 ls 2 rd gksrk gS 

 

Ufcanq vkos'k ds dkj.k  ,q1q2  

,d dh fo|qr fLFkfrt ÅtkZ dh ç.kkyh ds vkos'k 

 

ULo% (,d leku vkosf'kr dks'k)=  

ULo% (,d leku vkosf'kr Bksl xksyk) =  

fo|qr f}/kzqo  

fo|qr f}?kzqo vk?kw.kZ p = q(2) 

;g lfn'k jkf'k gS 

lkekU; fcanq ij fo|qr {ks= (r,)  

/kzqoh; funZs'kkad  

Edqy =  

Ev{kh; fcanq  =  

Efuj{kh; fcanq  =  

Vp lkekU; fcanq  

Vv{kh; fcanq =  

V fuj{kh; fcanq  = 0 

Ufo|qr f}/kzqo  – pሬԦ. EሬሬԦ ; f}/kzqo = pሬԦ  × EሬሬԦ 

Pkkyd  

,slk inkFkZ ftlds la;ksth dks'k esa eqä bysDVª‚u gksrs gSa 

Pkkyd dgk tkrk gSA 

➢ pkyd ds vanj, dqy fLFkj oS|qr {ks= 'kwU; gksrk gS 

➢ vkosf'kr pkyd dh lrg ij,fLFkj oS|qr {ks= izR;sd fcanq dh  

   lrg ij lkekU; gksuk pkfg, 

➢ fLFkj fLFkfr esa pkyd ds vanj dksbZ vfrfjä vkos'k ugha gks      

ldrk gS vFkkZr~ vfrfjä vkos'k pkyd dh ckgjh lrg ij 

jgrs gSa 

➢ vkosf'kr pkyd dh lrg ij fo|qr {ks= 

     E=   

1 

2 

EII js[kh; vkos’k ds dkj.k  =  K

r
ሾcos1 − cos2ሿ 

E⊥ js[kh; vkos’k ds dkj.k  =  K

r
ሾsin1 + sin2ሿ r 

+ 
+ 
+ 

+ 
+ 

+ 
+ 

fo|qr vko s'
k
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