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f~wgKv (Introduction)  

hxï wLª‡÷i R‡b¥i cÖvq 600 eQi c~‡e© wMÖK `vk©wbK †_jm& (Thales: 640-548 B.C) me©cÖ_g ch©‡e¶Y K‡ib †h, 

†mv‡jgvbx cv_i ev A¨v¤v̂i (Amber, cvBb Mv‡Qi k³ AvVv) w`‡q †ikwg Kvco‡K Nl‡j A¨v¤v̂i †QvU †QvU 

KvM‡Ri UzKiv‡K AvKl©Y K‡i| W. DBwjqvg wMjevU© (William Gilbert: 1540-1603) cieZx©‡Z G m¤^‡Ü we¯—

vwiZ AbymÜvb K‡ib Ges cix¶vi mvnv‡h¨ †`Lvb †h, ïay A¨v¤v̂i-B bq Av‡iv A‡bK c`v_©; †hgb- ievi, KvP, 

B‡evbvBU, d¬v‡bj cÖf…wZ‡K Nl‡jI Giƒc NUbv N‡U, wZwb c`v‡_©i G a‡g©i bvg †`b ZwoZvwnZKiY ev 

we`y¨ZvwnZKiY (Electrification) Avi Nl©‡Yi d‡j A¨v¤v̂‡i m„ó A`„k¨ kw³i bvg †`b Zwor ev B‡jKwUªwmwU 

(Electricity)| wMÖK fvlvq B‡jKUªb (Electron) A_© A¨¤v̂i| B‡jKwUªwmwU kãwU cÖK…Zc‡¶ wMÖK kã B‡jKUªb †_‡K 

†bqv n‡q‡Q| †Kv‡bv e¯‘‡Z Avav‡bi mÂvi n‡q Zv IB ¯’v‡bB w¯’i _vK‡j e ‘̄‡Z Drcbœ Zwor‡K w¯’i Zwor e‡j|  

G BDwb‡U Avgiv w¯’i Avav‡bi cÖK…wZ, Kyj‡¤î m~Î, MvD‡mi m~Î I Zv‡`i e¨envi wb‡q Av‡jvPbv Kie| Gi mv‡_ 

_vK‡Q Zwor wØ‡gi“, aviK Ges avi‡Ki ms‡hvM wb‡q Av‡jvPbv|  

 

cvV-1.1 : Avavb: Kzj‡¤̂i m~Î (Charge : Coulomb’s Law)   
 

 

D‡Ïk¨ 

G cvV †k‡l Avcwb- 

 Avavb Kx e¨vL¨v Ki‡Z cvi‡eb; 

 Avav‡bi †Kvqv›Uvqb I msi¶YkxjZvi ag© e¨vL¨v Ki‡Z cvi‡eb; 

 `ywU we› ỳ Avav‡bi ej msµvš— Kzj‡¤î m~Î eY©bv I e¨vL¨v Ki‡Z cvi‡eb|  

 

1.1.1 Avavb (Charge) :  

Avavb: A¨v¤v̂i‡K †ikgx Kvco w`‡q Nl‡j G‡Z Avavb ev PvR© Drcbœ nq| Nl©‡Yi d‡j †Kvb e ‘̄‡Z 

hvi Dcw¯’wZ‡Z, †m e ‘̄ Øviv Ab¨ †Kv‡bv e ‘̄ ev e ‘̄KYv‡K AvKl©Y Kivi kw³i mÂvi nq Zv‡K Avavb 

ev PvR© e‡j|  

ZwoZvwnZKiY: Nl©‡Yi d‡j cÖ‡Z¨K e¯‘B Ab¨ e¯‘‡K Kg-‡ewk AvKl©Y ev weKl©Y Kivi kw³ AR©b K‡i| G 

NUbv‡K ZwoZvwnZKiY e‡j| 

ZwoZvwnZ e¯‘: Nl©‡Yi d‡j †h e¯‘ Ab¨ †Kv‡bv e¯‘‡K AvKl©Y ev weKl©Y Kivi ¶gZv AR©b K‡i, Zv‡K ZwoZvwnZ 

e¯‘ e‡j|  

Zwor: w¯’i ev MwZkxj Avav‡bi cÖK…wZ I cÖfve ev wµqv‡K Zwor e‡j|  

BDwbU 
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Zwor-Gi cÖKvi‡f`:  

Zwor `yB cÖKvi, h_v- w ’̄i Zwor I Pj Zwor| 

w¯’i Zwor : w¯’i Avav‡bi cÖfve ev wµqv‡K w¯’i Zwor e‡j|  

Pj Pwor: MwZkxj Avav‡bi cÖfve ev wµqv‡K Pj Zwor e‡j|  

Avgiv Rvwb, mKj c`v_©B AwZ ¶z`ª ¶z ª̀ KYv Øviv ˆZwi| G ¶z ª̀ KYv‡K cigvYy e‡j| cigvYy mvaviYZ wZbwU 

†gŠwjK KYv: B‡jKUªb, †cÖvUb Ges wbDUª‡bi mgš̂‡q MwVZ| G‡`i g‡a¨ †KejgvÎ B‡jKUªbB †gŠwjK KwYKv| 

cigvYy‡Z GKwU ¶z`ª A_P Zzjbvg~jKfv‡e fvix †K›`ª ev wbDwK¬qvm (nucleus) i‡q‡Q| hvi g‡a¨ i‡q‡Q †cÖvUb I 

wbDUb| †cÖvUb abvZ¥K PvR©hy³ wKš‘ wbDUªb PvR©wenxb ev PvR© wbi‡c¶ (neutral)| G wbDwK¬qvm‡K †eób K‡i 

wewfbœ K‡¶ Qwo‡q Av‡Q B‡jKUªY (wPÎ 1.1)| 

 

wPÎ 1.1 

B‡jKUªb¸‡jv wewfbœ K¶c‡_ wbDwK¬qv‡mi Pvwiw`‡K Ny‡i †eovq| B‡jKUª‡bi i‡q‡Q FYvZ¥K PvR©, GKwU B‡jKUªb 

I GKwU †cÖvU‡bi PvR© mgvb| GKwU B‡jKUªb ev †cÖvU‡bi PvR©B b~¨bZg PvR© Ges Gi gvb 

191060.1   Kzj¤̂|  

GKwU †cÖvU‡bi fi n‡jv 

271067.1   wK‡jvMÖvg Ges B‡jKUª‡bi fi 

311011.9   wK‡jvMÖvg| ¯v̂fvweK Ae¯’vq 

GKwU cigvYy‡Z mgvb msL¨K B‡jKUªb I †cÖvUb _v‡K| †h‡nZz G‡`i ci¯ú‡ii PvR© mgvb Ges wecixZagx© 

myZivs cigvYy Zwor wbi‡c¶|  

mg¯— B‡jKUªb wbDwK¬qv‡mi mv‡_ Zwor ej Øviv AvK…ó _v‡K| cigvYyi me‡P‡q evB‡ii K‡¶i B‡jKUªb ev 

B‡jKUªb¸‡jv wbDwK¬qvm †_‡K `~ieZx© nIqvq G‡`i Dc‡i wbDwK¬qv‡mi AvKl©Y ej Zzjbvg~jKfv‡e LyeB Kg, d‡j 

Giv wbDwK¬qv‡mi mv‡_ nvjKfv‡e Ave× _v‡K| Nl©Y, Zvc cÖ‡qvM, Zwor AvKl©Y BZ¨vw` Øviv G‡`i‡K mn‡RB 

cigvYy †_‡K gy³ Kiv hvq| G B‡jKUªY¸‡jv‡K gy³ B‡jKUªb e‡j| Zwor wbi‡c¶ cigvYy Aci †Kv‡bv cigvYy‡K 

B‡jKUªb `vb Ki‡j, †h cigvYy B‡jKUªb `vb K‡i Zv‡K abvZ¥K ZwoZvwnZ e¯‘ e‡j Ges `vbKvix cigvYyi G 

Ae¯’v‡K ejv nq abvZ¥K ZwoZvwnZ nIqv| Aci‡¶ †h cigvYy B‡jKUªb MÖnY K‡i Zv‡K FYvZ¥K ZwoZvwnZ 

e¯‘ e‡j Ges MÖnYKvix cigvYyi G Ae¯’v‡K ejv nq FYvZ¥K ZwoZvwnZ nIqv|  

D`vniY¯îƒc ejv hvq mvaviY Ae¯’vq KvP`‡Êi cigvYymg~‡n †cÖvUb Ges B‡jKUª‡Yi msL¨v mgvb _vKvq Zv Zwor 

wbi‡c¶ _v‡K| KvP`Ê‡K †ik‡gi Kvco w`‡q Nl©‡Yi d‡j `‡Êi cigvYymg~n †_‡K wKQz msL¨K B‡jKUªb wew”Qbœ 

n‡q †ik‡gi Kvc‡oi mv‡_ hy³ nq| †ik‡gi Kvc‡o B‡jKUªb hy³ nIqvq GwU FYvZ¥K ZwoZvwnZ nq| Ab¨w`‡K 

KvP`‡Ê B‡jKUªb K‡g hvIqvq, G‡Z B‡jKUª‡bi msL¨vi †P‡q †cÖvU‡bi msL¨v †ewk nq, d‡j GUv abvZ¥K 

ZwoZvwnZ nq| GKBfv‡e cvw÷K `Ê‡K ckg Øviv Nl‡j ckg †_‡K wKQz msL¨K B‡jKUªb wew”Qbœ n‡q cvwóK 

`‡Ê hvIqvq cvwóK `ÊwU FYvZ¥K ZwoZvwnZ Ges ckg abvZ¥K ZwoZvwnZ nq| B‡evbvBU `Ê‡b d¬v‡b‡ji 

mv‡_ Nl‡j B‡evbvBU `Ê FYvZ¥K ZwoZvwnZ Ges d¬v‡bj abvZ¥K ZwiZvwnZ nq|  
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KvP ev B‡evbvBU `Ê‡K Nl‡j †h abvZ¥K ev FYvZ¥K Avav‡bi D™¢e n‡”Q Zv KvP ev B‡evbvB‡Ui wbR¯ ̂ we‡kl 

†Kvb a‡g©i Rb¨ bq| KvP`Ê‡K mKj e ‘̄ w`‡q Nl‡jB †h G‡Z abvZ¥K Avav‡bi mÂvi n‡e Zv bq Acic‡¶ 

B‡evbvBU `Ê‡K mKj e ‘̄ w`‡q Nl‡j †h FYvZ¥K Avav‡bi mÂvi n‡e ZvI bq| †hgb KvP`Ê‡K †ik w`‡q Nl‡j 

abvZ¥K Avav‡b Ges ckg w`‡q Nl‡j FYvZ¥K Avav‡bi D™¢e N‡U| myZivs †Kv‡bv e¯‘‡Z wK Avav‡bi D™¢e NU‡e, 

Zv Av‡cw¶K Ges †h e¯‘Ø‡qi g‡a¨ Nl©Y n‡”Q Zv‡`i cvi¯úwiK cÖK…wZi Dci wbf©ikxj|  

wb‡P wKQy e¯‘i ZvwjKv (mviwY 1.1) cÖ̀ vb Kiv nj| ZvwjKvq D‡jwLZ e¯‘i¸wji g‡a¨ `yÕwU e¯‘‡K ci¯ú‡ii 

mv‡_ Nm‡j abvZ¥K Avavb Ges FYvZ¥K Avav‡bi mÂvi nq|  

ZvwjKvq †h e¯—i Ae ’̄vb Ic‡i †m e ‘̄‡Z abvZ¥K Avavb Ges †h  e ‘̄i Ae ’̄vb wb‡P †mwU FYvZ¥K Avav‡bi 

mÂvi n‡e|  

mviwY 1.1 

1. dvi (fur) 10. gvby‡li †`n (human body) 

2. ckg, d¬v‡bj (wool, flannel) 11. Av¤̂vi (amber) 

3. Mvjv (shellac or sealing wax) 12. ievi (rubber) 

4. KvP (glass) 13. iRb (resin) 

5. Aå (mica) 14. avZz (Ag, Cu, Ni BZ¨vw`) 

6. weov‡ji Pvgov (cat skin)   15. MÜK (sulphur)   

7. †ikg (silk)   16. B‡evbvBU (ebonite)  

8. Zzjv (cotton)   17. avZz (Pt, Au)   

9. KvV (wood)   18. †mjyj‡qW (celluloid)   

Avav‡bi †Kvqv›Uvqb 

Avav‡bi †Kvqv›Uvqb ej‡Z eySvq †h, cÖK…wZ‡Z †h †Kv‡bv e ‘̄i me©‡gvU Avavb GKwU wbw`©ó b~¨bZg gv‡bi c~Y© 

msL¨K ¸wYZK, B‡jKU‡bi Avavb n‡”Q G wbw`©ó by¨bZg gvb, B‡jKUª‡bi Avavb  e ai‡j †Kv‡bv e¯‘i †gvU Avavb 

n‡e, q=ne| GLv‡b n n‡”Q abvZ¥K ev FYvZ¥K c~Y©msL¨v| Avgiv Rvwb B‡jKUª‡bi Avavb e = C19106.1  | 

myZivs †Kvb e¯‘‡Z B‡jKUª‡bi Avavb n‡Z cv‡i 3e ev eC 7,106.13 19  
 ev C19106.17   A_©vr 

B‡jKUª‡bi Avav‡bi gvb‡K G wbw`©ó b~¨bZg gvb a‡i Zvi c~Y© msL¨K ¸wYZK| wKš‘ †Kv‡bv e¯‘‡Z Avavb 5.2e 
n‡Z cv‡i bv KviY 5.2 fMœvsk c~Y© msL¨v bq|  

myZivs †Kv‡bv e¯‘‡Z †Kv‡bv Avav‡bi gvb wbiew”Qbœ n‡Z cv‡i bv, Avavb wew”Qbœ gv‡bi ev B‡jKUª‡bi Avav‡bi 

¸wYZK n‡e| G‡K Avav‡bi †Kvqv›Uvqb e‡j|  

Avav‡bi wbZ¨Zv ev msi¶YkxjZv 

c„w_ex‡Z †gvU Avav‡bi cwigvY me©̀ v GKB _v‡K| A_©vr Avav‡bi m„wó ev aŸsm †bB| †Kvb †fŠZ cÖwµqv †hgb 

Nl©Y, Zvc cÖ‡qvM, Zwor AvKl©Y BZ¨vw` Øviv ïaygvÎ GK e¯‘ †_‡K Ab¨ e¯‘‡Z Avav‡bi ¯’vbvš—i N‡U, wKš‘ Dfq 

e¯‘i †gvU B‡jKUªb Gi †cÖvUb msL¨vi †hvMdj GKB _v‡K| †hgb- KvP `Ê‡K †ikg Kvco Øviv Nm‡j KvP`Ê 

†_‡K wKQz msL¨K B‡jKUªb †ikg Kvc‡o P‡j hvq, d‡j KvP`‡Ê †cÖvU‡bi msL¨v B‡jKUª‡bi msL¨v †_‡K †ekx 

_v‡K| G Kvi‡Y KvP`Ê abvZ¥K PvR©hy³ I †ik‡gi Kvco mg cwigv‡Y FYvZ¥K PvR©hy³ nq| wKš‘ Dfq 

e¯‘ wgwj‡q †gvU †cÖvUb Ges B‡jKUª‡bi msL¨v GKB _v‡K| Nl©‡Yi d‡j byZb †Kvb Avav‡bi m„wó nq bv †Kej 

GK e¯‘ †_‡K Ab¨ e ‘̄‡Z Avav‡bi ¯’vbvš—i N‡U| 
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we›`y Avavb 

AvwnZ e¯‘̧ wji AvKvi G‡`i ga¨eZx© `~i‡Z¡i Zzjbvq LyeB †QvU n‡j AvwnZ H e ‘̧̄ ‡jv‡K we› ỳ PvR© e‡j|  

1.1.2 Kzj‡¤î m~Î (Coulomb’s Law)   

Zwor ej : GKwU AvwnZ w¯’i e¯‘i wbKU Ab¨ GKwU AvwnZ e ‘̄ Avb‡j e¯‘ `yÕwUi g‡a¨ GKwU ej KvR Ki‡e, 

AvwnZ e¯‘ ỳÕwU hw` mgagx© Avavb A_©vr `yÕwU e ‘̄B abvZ¥K ev ỳÕwU e ‘̄B FYvZ¥K Avav‡b AvwnZ nq Z‡e 

ci¯ú‡ii g‡a¨ weKl©Y ej KvR Ki‡e, Avevi AvwnZ e¯‘ `yÕwU wecixZagx© A_©vr GKwU e¯‘ abvZ¥K Avav‡b Ges 

Aci e¯‘ FYvZ¥K Avav‡b AvwnZ nq Z‡e ci¯ú‡ii g‡a¨ AvKl©Y ej KvR Ki‡e, G weKl©Y ev AvKl©Y ej‡K 

Zwor ej e‡j|  

`yÕwU Avav‡bi ga¨eZx© G AvKl©Y ev weKl©Y e‡ji gvb wbf©i K‡i,  

1. Avavb `yÕwUi cwigv‡Yi Dci, 

2. Avavb `yÕwUi ga¨eZx© `~i‡Z¡i Dci, 

3. Avavb `yÕwU †h gva¨‡g Aew¯’Z Zvi cÖK…wZi Dci|  

Kzj‡¤î m~Î  

1785 wLª÷v‡ã divmx weÁvbx Pvj©m AMvwób Kzj¤^, w ’̄i Avav‡b AvwnZ e ‘̄i g‡a¨ wµqvkj e‡ji GKwU m~Î 

Avwe®‹vi K‡ib hv Zuvi bvg Abymv‡i ÔKzj‡¤î m~ÎÕ bv‡g cwiwPZ| 

m~Î : †Kv‡bv wbw`©ó gva¨‡g `yÕwU we›`y Avav‡bi cvi¯úwiK AvKl©Y ev weKl©Y e‡ji gvb AvavbØ‡qi ¸Yd‡ji 

mgvbycvwZK Ges Avav‡bi ga¨eZx© `~i‡Z¡i e‡M©i e¨¯—vbycvwZK| GB wµqvkxj ej AvavbØ‡qi ms‡hvRK mij‡iLv 

eivei wµqv K‡i|  

e¨vL¨v: aiv hvK, †Kv‡bv gva¨‡g `ywU we› ỳ Avavb q1 I q2 ci¯úi †_‡K ‘r’ ~̀i‡Z¡ Aew¯’Z (wPÎ 1.2)| we›`y 

AvavbØ‡qi g‡a¨ AvKl©Y ev weKl©Y ej F n‡j, Kzj‡¤̂i m~Îvbymv‡i,  

  F  2
21

r
qq

; [GLv‡b, q1, q2I r mK‡jB cwieZ©bkxj] 

 ev, F =C 2
21

r
qq

  ....... ............. ........... ........... .... .........................(1.1) 

GLv‡b C GKwU mgvbycvwZK aª“eK, hvi gvb we›`y Avavb `ywUi ga¨eZx© gva¨‡gi cÖK…wZi Dci wbf©i K‡i|  

 

wPÎ 1.2  

k~b¨¯’v‡b Kzj‡¤î m~Î 

Gm AvB (SI) c×wZ‡Z k~b¨ gva¨‡g GB mgvbycvwZK aª“eK‡K †jLv hvq- 

 

04
1


C   

 k~b¨ gva¨‡g Kzj‡¤î m~Î n‡jv,  

r 

q2 q1 
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 F = 
o4

1
2

21

r
qq

  ........................................................................(1.2) 

GLv‡b,  (Epsilon not) n‡jv k~b¨ gva¨‡gi †f`b-‡hvM¨Zv (Permittivility of free space)- mgxKiY (1.2)-Gi 

me¸‡jv ivwk‡K SI GK‡K cÖKvk Ki‡j o Gi gvb cvIqv hvq, o=8.85410CNm
  

Ges 

o4
1

=

229
21212 CNm109

mNC10854.84
1 

 


 

 

†h †Kvb gva¨‡g Kzj‡¤î m~Î 

Avgiv Rvwb, `ywU Avav‡bi g‡a¨ AvKl©Y ev weKl©Y ej ïay Avav‡bi cwigvY I Zv‡`i ga¨eZx© `~i‡Z¡i Dci wbf©i 

K‡i bv, AvavbØq †h gva¨‡g Aew¯’Z Zvi cÖK…wZi DciI wbf©i K‡i| gva¨gi †h Zwor a‡g©i Ici G ej wbf©i 

K‡i Zv n‡”Q gva¨‡gi †f`b‡hvM¨Zv| GLb hw` gva¨‡gi †f`b‡hvM¨Zv‡K  (Epsilon) Øviv cÖKvk Kiv nq Ges 

Avavb `ywU k~b¨gva¨‡gi cwie‡Z©  ‡f`b‡hvM¨Zv wewkó †Kv‡bv gva¨‡g Aew¯’Z n‡j Kzj‡¤î m~‡Îi (1.2) 

mgxKiY‡K †jLv hvq- 

 

4
1mF


2

21

r
qq

 ....... ..... ........... .............. ........... ........................(1.3) 

AvavbØ‡qi ga¨eZx© ¯’v‡b †Kv‡bv Aš—iK c`v_© _vK‡j Zv‡K mvaviYZ civ‰e`ywZ¨K gva¨g ejv nq|  

Kzj‡¤î m~‡Îi †f±iiƒc:  

`ywU Avav‡bi g‡a¨ wµqvkxj ej F


 GKwU †f±i ivwk, myZivs Kzj‡¤î m~Î‡K †f±i iƒ‡c cÖKvk Kiv hvq, †f±‡ii 

mvnv‡h¨ mgxKiY (2.2) †K †jLv hvq,  

 F


= 

o4
1

 2
21

r
qq η̂  GLv‡b η̂  PvR©Ø‡qi mvs‡hvRK mij †iLv eivei wµqvkxj GKwU GKK †f±i η̂  Gi 

w`K F


Gi w`‡K| wKš‘ η̂
r
r


 †jLv hvq|  

 F


= 

o4
1

 2
21

r
qq

r
r


 

ev, F


= 

o4
1

 3
21

r
qq r


..................................................................................(1.4) 

GK Kzj¤̂ PvR© (1C) : 

Avgiv Rvwb, k~b¨ gva¨‡g Kzj‡¤î m~Î  

 F
o4

1
 2

21

r
qq

 

SI c×wZ‡Z Zwor Pv‡R©i GK Kzj¤,̂ Kzj‡¤î m~Î †_‡K 1 Kzj¤ ̂Pv‡R©i msÁv †`qv hvq|  
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Dc‡ii m~‡Î, hw` coulomb,N109 21
9 qqqF   Ges r = 1m emv‡bv nq, Z‡e q2=1 ev, q= 1C n‡e, 

A_©vr mgagx© Ges mggv‡bi `ywU PvR©‡K k~b¨ gva¨‡g ci¯úi †_‡K 1m `~i‡Z¡ ’̄vcb Ki‡j G‡`i g‡a¨ weKl©Y 

e‡ji gvb hw` N109 9  nq Z‡e H PvR© ỳwUi cÖ‡Z¨KwU‡K GKK PvR© ev 1C PvR© e‡j|  

 

Zwor gva¨gv¼ ev civ‰e ỳ¨wZK aª“eK (Dielectric Constant)  

Avgiv Rvwb, ỳwU Avav‡bi g‡a¨ wµqvkxj ej ïay AvavbØ‡qi cwigvY I Zv‡`i ga¨eZx© ~̀i‡Z¡i Dci wbf©i K‡i bv, 

AvavbØq †h gva¨‡g Aew¯’Z Zvi cÖK…wZi DciI wbf©i K‡i| AvavbØ‡qi ga¨eZx© ¯’v‡b †Kv‡bv Aš—iK c`v_© 

_vK‡j, Zv‡K mvaviYfv‡e civ‰e ỳ¨wZK gva¨g (Dielectric medium) e‡j| †Kv‡bv civ‰e ỳ¨wZK gva¨‡g wbw`©ó 

`~i‡Z¡ ỳwU wbw`©ó Avav‡bi ga¨eZx© e‡ji gvb k~b¨ gva¨‡gi †P‡q Kg nq|  

msÁv: `ywU Avav‡bi g‡a¨ wbw`©ó `~i‡Z¡ k~b¨¯’v‡b wµqvkxj ej Ges H ỳÕwU Avav‡bi g‡a¨ GKB `~i‡Z¡ †Kv‡bv 

civ‰e`y¨wZK gva¨‡g wµqvkxj e‡ji AbycvZ H gva¨‡gi Rb¨ aª“e msL¨v nq| G aª“e msL¨v‡K H gva¨‡gi Zwor 

gva¨vgv¼ ev civ‰e`y¨wZK aª“eK ejv nq G‡K K Øviv cÖKvk Kiv nq|  

g‡b Kwi,  

F = k~b¨¯’v‡bi Avav‡bi g‡a¨ wµqvkxj ej  

Fm = †h †Kv‡bv gva¨‡g GKB `~i‡Z¡ H ỳwU Avav‡bi g‡a¨ wµqvkxj ej|  

 gva¨gwUi Zwor gva¨vgv¼ 

mF
FK   .... ... .....................................................(1.5) 

`ywU GKB RvZxq ivwki AbycvZ e‡j K Gi †Kv‡bv GKK †bB|  

Kv‡Pi Zwor gva¨vgv¼ 7 ej‡Z †evSvq, ỳwU Avavb hw` KvP gva¨‡g GKwU wbw`©ó `~i‡Z¡ Ae¯’vb K‡i, Z‡e Avavb 

`ywUi g‡a¨ †h ej wµqv K‡i Zvi gvb ïb¨ ’̄v‡b GKB ~̀i‡Z¡ Aew¯’Z ỳwU Avav‡bi ga¨eZx© wµqvkxj e‡ji gv‡bi 7 

¸Y n‡e| GLb (1.2) Ges (1.3) mgxKiY †_‡K F Ges Fm (1.5) mgxKi‡Y ewm‡q cvBÑ 

 

o
K




   ................................................................(1.6) 

GB mgxKiY †_‡K †`Lv hvq, †Kvb gva¨‡gi †f`b‡hvM¨Zv I k~Y¨¯’v‡bi †f`b‡hvM¨Zvi AbycvZ n‡jv H gva¨‡g 

Zwor gva¨gv¼, GRb¨ Zwor gva¨gv¼‡K Av‡cw¶K †f`b‡hvM¨ZvI ejv nq|  

A_©vr Av‡cw¶K †f`b †hvM¨Zv 

o
r 


     

GLb (1.3) Ges (1.6) †_‡K cvB- 

 

K
F

o
m 4

1
 2

21

r
qq

 .........................................................................(1.7) 

evqyi Zwor gva¨vgv¼ K=1.005 GB gvb 1-Gi Lye KvQvKvwQ nIqvi evqy gva¨‡g Kzj¤ ̂ej ev Zwor ej wbY©‡qi Rb¨ 

(1.7) e¨envi bv K‡i (1.2) A_©vr k~b¨¯’v‡bi Rb¨ †h mgxKiY Zv e¨envi Kiv nq|  

1.1.3 Zwor e‡ji DcwicvZb bxwZ (Superposition principles of electric force)  
Kzj‡¤î m~‡Î ỳwU Avav‡bi g‡a¨ wµqvkxj ej m¤ú‡K© Av‡jvPbv Kiv n‡q‡Q| ỳwU Avav‡bi cwie‡Z© hw` A‡bK¸‡jv 

Avavb _v‡K †m‡¶‡Î GKwU Avavb‡K we‡ePbvq wb‡q, †m Avav‡bi Dci Aci Avavb¸‡jvi wµqvkxj ej c„_Kfv‡e 
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†ei K‡i Zv‡`i †f±i †hvMdj †ei Ki‡jB D³ Avav‡bi Dci wbU (net) ej cvIqv hv‡e| G‡K ejv nq Zwor 

e‡ji DcwicvZb bxwZ|  

 

wPÎ 1.3 : Zwor e‡ji DcwicvZb 

e¨vL¨v: aiv hvK, n msL¨K we›`y Avavb h_vµ‡g q1, q2, q3..........qn| awi q1 AvavbwUi Dci Ab¨vb¨ Avavb¸‡jvi 

cÖhy³ wbU (Net) ej wnmve Ki‡Z n‡e| hw` q1, q2, q3..........qn Avavb K©Z…K q1 Avav‡bi Dci cÖhy³ ej h_vµ‡g 

n1312 F....,.........F,F


 nq (wPÎ 1.3), Z‡e DcwicvZb bxwZ Abymv‡i q1 Avav‡bi Dci wµqvkxj wbU (Net) ej,  

 n1312 F.............F,F


  ........................................................... (1.8) 

G bxwZ cÖ‡qvM K‡i †h †Kvb msL¨K Avav‡bi Rb¨ GKwU Avav‡bi Dci wµqvkxj wbU ej wnmve Kiv hvq|  

 

MvwYwZK D`vniY 1.1| mgfv‡e PvwR©Z ỳwU †MvjK evqy gva¨‡g 5Å `~i‡Z¡ ivL‡j ci¯úi‡K 3.710N  e‡j 

weKl©Y K‡i| cÖ‡Z¨K †Mvj‡K Pv‡R©i cwigvY wbY©q Ki“b| cÖwZwU PvR© KZwU B‡jKUªb nviv‡e? 

Avgiv Rvwb, GLv‡b, 

 F = 2
21

4
1

r
qq

o
  F =3.710N  

ev, F = 2
21

4
1

r
qq

o
 r = 5Å=510m   

ev, 3.710=9109 210

2

)105( 
q

  

o4
1 =910Nm2c   

ev, q2 = 9

2109

109
)105(107.3


 

   

ev, q2 = 10.281038
  

 q =3.21019C  

Avevi Avgiv Rvwb, q = ne  

ev, n =
e
q    

 = 19

19

106.1
102.3








  

  n =2  wU 

= 3.21019C  

D: 3.21019C 
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MvwYwZK D`vniY 1.2| mgfv‡e AvwnZ ỳ‡Uv †kvjvej evqy‡Z 2.0mm e¨eav‡b ivL‡j ci¯úi‡K 4.5105N e‡j 

weKl©Y K‡i| cÖ‡Z¨K †kvjve‡j Avav‡bi cwigvY wbY©q  Ki“b|  

Avgiv  Rvwb, GLv‡b 

 F= 2

2

4
1

d
q

o
  cÖ‡Z¨K †kvjve‡j Avavb, q =?  

ev, 4.5105N = 23

2229

)m102(
CNm109






 q

  `~iZ¡, d=2.0mm=210m  

q 229

235

CNm109
)m102(105.4









N

 

229 CNm109
4

1 
o

  

 =1.411010C   ej, F=4.5105N  

D: 1.411010C  

MvwYwZK D`vniY 1.3| GKwU wc_ej A-‡Z 5108C abvZ¥K PvR© Av‡Q Ges Gi fi 8g| Ab¨ GKwU wc_ej B 

‡Z KZ cwigvY Ges Kx ai‡bi PvR© w`‡j A wc_ej‡K 5cm Lvov Dc‡i w¯’i Ae¯’vq ivL‡Z cvi‡e?  

GLv‡b A wc_e‡j PvR©, q1 = 5103kg  

 A wc_e‡ji fi, m=8103kg  

 A wc_e‡ji IRb mg Lvov wb‡Pi w`‡K wµqv K‡i Ges A wc_e‡ji Dci B wc_e‡ji weKl©Y ej F Lvov 

Dc‡ii w`‡K wµqv Ki‡e| 

 

F = mg  

ev, 2
21

4
1

d
qq

o
= mg  

ev, 8.9108
105

105109 3
2

2
89




 


 q
  B wc_e‡ji PvR©, q2 =?  

  q2 =4.3610C  AB =5cm=5102m  

B  wc_e‡ji PvR©, q2 =4.36107C abvZ¥K PvR©| 

D: 4.36107C abvZ¥K PvR©| 

 

mvi-ms‡¶c :  

 Avavb: Nl©‡Yi d‡j †Kv‡bv e¯‘‡Z hvi Dcw¯’wZ‡Z, †m e¯‘ Øviv Ab¨ †Kv‡bv e¯‘ ev e¯‘ KYv‡K AvKl©Y Kivi 

kw³i Drcbœ nq Zv‡K Avavb ev PvR© e‡j|  

 Zwor: w¯’i ev MwZkxj Avav‡bi cÖK…wZ I cÖfve ev wµqv‡K Zwor e‡j| 

 Zwor `y&B cÖKvi, h_v- w ’̄i Zwor I Pj Zwor| 
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 w¯’i Zwor: w¯’i Avav‡bi cÖfve ev wµqv‡K w ’̄i Zwor e‡j| 

 Pj Zwor: MwZkxj Avav‡bi cÖfve ev wµqv‡K Pj Zwor e‡j| 

 Kzj‡¤î m~Î : †Kv‡bv wbw`©ó gva¨‡g `yÕwU we›`y Avav‡bi cvi¯úwiK AvKl©Y ev weKl©Y e‡ji gvb AvavbØ‡qi 

¸Yd‡ji mgvbycvwZK Ges Avav‡bi ga¨eZx© `~i‡Z¡i e‡M©i e¨¯—vbycvwZK| GB wµqvkxj ej AvavbØ‡qi 

ms‡hvRK mij‡iLv eivei wµqv K‡i| Kzj‡¤î m~Îvbymv‡i,  

   ej, F  2
21

r
qq

 

 

 

cv‡VvËi g~j¨vqb 

eûwbe©vPwb cÖkœ 

mwVK DË‡ii cv‡k wUK () wP ý w`b|  

1. `ywU Avav‡bi ga¨eZx© `~iZ¡ Pvi¸Y Kiv n‡j ej KZ¸Y n‡e? 

 (K) 16 (L) 

16
1

 

 (M) 4 (N) 

4
1

 

2. Avav‡bi Gm AvB GKK wb‡Pi †KvbwU? 

 (K) Kzj¤^ (L) A¨vw¤úqvi 

 (M) Ryj (N) †fvë 

3. Kzj‡¤î m~‡Î mgvbycvwZK aª“e‡Ki gvb KZ? 

 (K) 1C   (L) C101.6 19    

 (M) 

229 CNm109   (N) kg101.67 27    

eûc`x mgvwßm~PK eûwbe©vPwb 

4. q PvR© †_‡K r ~̀i‡Z¡ Zwor cÖvej¨- 

 (i)  24
1

r
qE

o
  (ii) 

r
q

k
E

o4
1

  

 (iii) 24
1

r
q

k
E

o
  

 wb‡Pi †KvbwU mwVK? 

 (K) i, ii  (L) i, iii  
 (M) ii, iii   (N) i, ii, iii  

2. `ywU Avav‡bi ga¨Kvi ej wbf©i K‡i-  

 (i) Avavb `ywUi cwigv‡Yi Dci 

 (ii) Avavb `ywUi ga¨eZx© `~i‡Z¡i Dci 

 (iii) Avavb `ywUi ga¨eZx© gva¨‡gi cÖK…wZi Dci|  
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 wb‡Pi †KvbwU mwVK?  

 (K) i I ii  (L) ii I iii  
 (M) i I iii   (N) i, ii I iii  
3. Avavb n‡”Q †gŠwjK KYvmg~‡ni GKwU- 

 (i) ¯’vqx ag© (ii) ‰ewkó¨g~jK ag©  

 (iii) †gŠwjK ag©  

 wb‡Pi †KvbwU mwVK?  

 (K) i I ii  (L) ii I iii  
 (M) i I iii   (N) i, ii I iii  

4. wZbwU Z_¨ †`Iqv Av‡QÑ 

 (i) ‡Kv‡bv e¯‘‡Z †gvU Avav‡bi cwigvY B‡jKUª‡bi Avav‡bi c~Y© msL¨K ¸wYZK n‡e 

 (ii) `ywU Avav‡bi ga¨Kvi cvi¯úwiK e‡ji gvb Zv‡`i ga¨eZx© gva¨‡gi cÖK…wZi Dci wbf©i K‡i 

 (iii) `ywU e¯‘i Nl©‡Yi d‡j Avav‡bi m„wó nq| 

 Dc‡ii †KvbwU mZ¨?  

 (K) i I ii  (L) ii I iii  
 (M) i I iii   (N) i, ii I iii  

 

cvV-1.2: Zwor †¶Î : Zwor †¶‡Îi cÖvej¨ I Zwor wefe  

(Electric Field : Intensity of Electric Field and Electric Potential)   
 

 

D‡Ïk¨ 

G cvV †k‡l Avcwb- 

 Zwor †¶Î e¨vL¨v Ki‡Z cvi‡eb; 

 Zwor †¶‡Îi †Kv‡bv we› ỳi cÖvej¨ e¨vL¨v Ki‡Z cvi‡eb Ges †Kv‡bv we› ỳi cÖve‡j¨i Rb¨ ivwkgvjv wbY©q 

Ki‡Z cvi‡eb; 

 Zwor †¶‡Îi †Kv‡bv we›`yi wefe e¨vL¨v Ki‡Z cvi‡eb Ges †Kv‡bv we›`yi wef‡ei Rb¨ ivwkgvjv wbY©q 

Ki‡Z cvi‡eb; 

 Zwor cÖvej¨ I Zwor wef‡ei g‡a¨ m¤úK© we‡klY Ki‡Z cvi‡eb; 

 mgwefe Zj e¨vL¨v Ki‡Z cvi‡eb|  

 

1.2.1 Zwor †¶Î  (Electric Field)  
AvwnZ e¯‘̧ ‡jvi g‡a¨ wµqvkxj ej e¨vL¨v Kivi Rb¨ me©cÖ_g gvB‡Kj d¨viv‡W Zwor †¶‡Îi aviYv 

Dc¯’vcbv K‡ib| G‡K Zwor †¶Î ZË¡ ev ms‡¶‡c †¶Î ZË¡ e‡j| GB aviYv Abymv‡i, †Kv‡bv AvwnZ 

e¯‘i Pvicv‡k GKwU AÂje¨vcx Zvi GKwU cÖfve j¶¨ Kiv hvq| cÖfve ej‡Z eySvq †h, H AÂ‡ji 

g‡a¨ Ab¨ GKwU AvwnZ e¯‘ ¯’vcb Ki‡j wØZxq AvwnZ e¯‘wU GKwU ej Abyfe Ki‡e| AvwnZ e¯‘i Pvicv‡k †h 

AÂj Ry‡o GB cÖfve we`¨gvb _v‡K †mB AÂjB GB AvwnZ e ‘̄i Zwor †¶Î| myZivs  
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ÒGKwU AvwnZ e¯‘i Pvicv‡k †h AÂje¨vcx Zvi cÖfve we`¨gvb _v‡K A_©vr Ab¨ †Kv‡bv AvwnZ e ‘̄ ’̄vcb Ki‡j 

†mwU AvKl©Y ev weKl©Y ej jvf K‡i, †m AÂj‡K H AvwnZ e ‘̄i Zwor ej‡¶Î ev Zwor‡¶Î e‡j|Ó 

e‡ji cÖK…wZ AvKl©K ev weKl©K n‡e Zv wbf©i Ki‡e wØZxq AvwnZ e¯‘wUi cÖK…wZi Dci| wØZxq AvwnZ e ‘̄wU cÖ_g 

AvwnZ e¯‘i mgagx© n‡j ej weKl©K n‡e Avi hw` wØZxq AvwnZ e ‘̄wU cÖ_g AvwnZ e ‘̄i wecixZagx© nq, Z‡e ej 

AvKl©K n‡e| †Kvb Avav‡bi Rb¨ m„ó Zwor‡¶Î ZvwË¡K A‡_© Amxg ch©š— we¯—…Z n‡e; wKš‘ ev¯—‡e AvwnZ 

e¯‘ KZ©„K m„ó G cÖfve GKwU wbw`©ó ~̀iZ¡ ch©š— Abyf~Z nq| H wbw`©ó ~̀i‡Z¡i evB‡i cÖfve GZ ¶xY †h, Zv 

cwigvc‡hvM¨ nq bv, G cÖfv‡ei gvÎv ev cwigvY Zwor‡¶‡Îi wewfbœ we›`y‡Z wewfbœ nq|  

Zwor †¶‡Îi mvnv‡h¨ Kzj‡¤î m~‡Îi e¨vL¨v 

Kzj‡¤î m~Îvbymv‡i, q1 Ges q2 `ywU Avavb ci¯úi †_‡K †h †Kvb ~̀i‡Z¡ _vK‡j q1 Avavb q2 Avav‡bi Dci ej 

cÖ‡qvM Ki‡e, Avevi q2 AvavbI q1 Avav‡bi Dci GKB iKgfv‡e ej cÖ‡qvM K‡i| Avav‡bi cÖK…wZi Dci wbf©i 

K‡i GB ej AvKl©Y ej ev weKl©Y ej n‡e| Avavb `ywU ci¯ú‡ii ¯ú‡k© bv _vK‡j wKfv‡e GKwU Avavb Aci 

Avav‡bi Dci ej cÖ‡qvM K‡i, G cÖ‡kœi DËi w`‡Z wM‡qB Zwor‡¶‡Îi AeZviYv Kiv nq| hLb †Kv‡bv ¯’v‡b 

GKwU Avavb q1 ¯’vcb Kiv nq ZLb q1 Avav‡bi Pvicv‡k Zwor cÖfve A_©vr Zwor †¶‡Îi m„wó nq| q1 Avav‡bi 

Pvicv‡ki †h AÂj Ry‡o G cÖfve cwijw¶Z nq, †m AÂj‡K q1 Avav‡bi Zwor‡¶Î ejv nq| q1 Avav‡bi G 

Zwor‡¶Î q2 Avav‡bi Dci wµqv K‡i, Ges q2 Avavb GKwU ej Abyfe K‡i| G †_‡K †evSv hvq †h, q2 Avav‡bi 

Dci †h ej wµqv K‡i Zv n‡jv q1 Avav‡bi Øviv ˆZwi Zwor †¶‡Îi cÖfve, GKBfv‡e q2 Avav‡bi Øviv m„ó 

Zwor‡¶Î q1 Avav‡bi Dci ej cÖ‡qvM Ki‡e| A_©vr Zwor †¶Î Zwor ej m„wói Rb¨ Aš—eZx© fywgKv cvjb K‡i|  

1.2.2 Zwor †¶‡Îi cÖvej¨  

(Intensity of Electric Field)   

Zwor †¶‡Îi cÖvej¨ m¤ú‡K© Rvbvi Av‡M Avgiv cix¶Yxq Avavb wK Zv †R‡b †bB| cix¶Yxq Avavb ev †Uó PvR© 

GKwU AwZ¶z`ª gv‡bi KvíwbK Avavb hv Pvicv‡ki Ab¨ †Kv‡bv Avavb‡K cÖfvweZ K‡i bv ev Zvi Dci †Kv‡bv ej 

cÖ‡qvM K‡i bv|  

Avgiv c~‡e©B †R‡bwQ †h, Zwor‡¶‡Îi mKj we›`y‡Z AvwnZ e¯‘ KZ©„K m„ó cÖfve mgvb _v‡K bv| wewfbœ we›`y‡Z Gi 

cÖfve wewfbœ nq| AvwnZ e¯‘i wbKUZg we›`yi Rb¨ Gi cÖfve me‡P‡q †ewk n‡e| G cÖfve †evSvi Rb¨ Zwor 

†¶‡Îi †Kv‡bv we› ỳ‡Z GKwU cix¶vYxq Avavb ’̄vcb Kiv nq| GLb cix¶Yxq Avav‡bi Ici Zwor‡¶Î Øviv m„ó 

ej Øviv GB Zwor cÖfve cwigvc Kiv nq| Zwor †¶‡Îi wewfbœ we› ỳ‡Z cix¶Yxq AvavbwU ’̄vcb Ki‡j wewfbœ 

we›`y‡Z cix¶Yxq AvavbwU wfbœ wfbœ gv‡bi ej Abyfe K‡i, Avevi Zwor †¶‡Îi GKB we›`y‡Z wfbœ gv‡bi 

cix¶Yxq Avavb ¯’vcb Ki‡j, ci¶Yxq Avavb Ges AvwnZ e ‘̄i g‡a¨ wfbœ gv‡bi ej wµqv Ki‡e| GB cix¶Yxq 

AvavbwU n‡”Q GKK abvZ¥K Avavb A_©vr GK Kzj¤ ̂gv‡bi GKwU abvZ¥K Avavb|  

Zwor †¶‡Îi GB cÖfve ev mejZv‡K †h ivwki mvnv‡h¨ cwigvc Kiv nq Zv‡K Zwor †¶‡Îi cÖvej¨ ev ms‡¶‡c 

Zwor cÖvej¨ ev ZxeªZv (Electric Field intensity or Electric Field Strength) e‡j| G‡K E w`‡q cÖKvk Kiv nq|  

Zwor cÖvej¨ : Zwor †¶‡Îi †Kv‡bv we›`y‡Z GKwU GKK abvZ¥K Avavb ¯’vcb Ki‡j †mwU †h ej Abyfe K‡i Zv‡K 

H we›`yi Zwor cÖvej¨ e‡j|  

gvb: Zwor‡¶‡Îi †Kv‡bv we›`y‡Z +q Avavb hw` F ej Abyfe K‡i Zvn‡j H we› ỳ‡Z Zwor cÖve‡j¨i gvb n‡e- 

 
q
FE    ............................................................................. (1.9) 
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wPÎ 1.4  

w`K: Avgiv Rvwb Zwor cÖvej¨ n‡jv GKK abvZ¥K Avav‡bi Ici wµqvkxj ej myZivs cÖve‡j¨i w`K Av‡Q Ges 

GwU GKwU GKwU †f±i ivwk| GK abvZ¥K Avavb †h w`‡K ej Abyfe K‡i Zwor cÖve‡j¨i w`K nq †m w`‡K| 

myZivs (1.9) mgxKiY‡K †f±i iƒc †jLv hvqÑ  

 

q
FE



   .... .................. .......................... .........................................(1.10) 

(1.4) wP‡Î A abvZ¥K Avav‡b AvwnZ e¯‘ nIqvq P we›`y‡Z Aew¯’Z +q abvZ¥K AvavbwU PB eivei weKl©Y ej 

Abyfe Ki‡e| AZGe P we› ỳ‡Z Zwor cÖve‡j¨i w`K n‡e PB eivei| wKš‘ A e¯‘wU hw` FYvZ¥K Avavb (wPÎ 1.4) 

AvwnZ nq, Z‡e P we› ỳ‡Z Aew¯’Z abvZ¥K AvavbwU PA eivei AvKl©Y ej Abyfe Ki‡e, d‡j Zwor cÖve‡j¨i w`K 

n‡e PA eivei| 

Zwor †¶Î cÖve‡j¨i GKK: Zwor e‡ji GKK wbDUb Ges Pv‡R©i GKK Kzj¤|̂ AZGe Zwor cÖve‡j¨i GKK 

wbDUb/Kzj¤ ̂(newton/coulomb) ms‡¶‡c NC
| 

Zwor cÖve‡j¨i Ab¨ GKwU GKK †fvë/wgUvi (Vm
)| 

e‡ji mv‡_ cÖve‡j¨i m¤úK© : Zwor cÖve‡j¨i msÁv †_‡K Avgiv cvB,  

 
q
FE



    

ev, EqF


   

ev, F = q E  ........... ................................................................(1.11) 

Dc‡ii mgxKiY †_‡K ejv hvq, Zwor †¶‡Îi †Kv‡bv we›`y‡Z Aew¯’Z, Avav‡bi Ici wµqvkxj ej H we›`y‡Z 

cÖvej¨ Ges H Avav‡bi ¸Yd‡ji mgvb| abvZ¥K Avavb cÖve‡j¨i Awfgy‡L ej jvf K‡i Avi FYvZ¥K Avavb 

cÖve‡j¨i wecixZ w`‡K ej jvf K‡i|  

Zwor‡¶‡Îi †Kv‡bv we›`yi cÖve‡j¨i ivwkgvjv  

(Expression for Electric Field Intensity due to a point charge) 

g‡b Kwi, K Zwor gva¨gv¼ wewkó †Kv‡bv gva¨‡gi A we›`y‡Z GKwU abvZ¥K Avavb +q Aew¯’Z| GB Avavb n‡Z r 
`~i‡Z¡ P we› ỳ‡Z Zwor cÖvej¨ wbY©q Ki‡Z n‡e| (wPÎ 1.5) P we› ỳ‡Z GKwU cix¶bxq Avavb qo ¯’vcb Kwi| 

Kzj‡¤î m~Îvbymv‡i qo Avav‡bi Dci wµqvkxj ej|  

 

wPÎ 1.5 
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K
F

o4
1

 2r
qqo

............................................................(1.12) 

Avgiv Rvwb, Zwor cÖvej¨ n‡jv GKK Avav‡bi Dci wµqvkxj ej, myZivs B we›`y‡Z Zwor cÖvej¨|  

 

oq
FE   .............. ............................................................(1.13) 

(1.12) bs mgxKi‡Y F- Gi gvb ewm‡q cvB, 

 

K
E

o4
1


o

o

qr
qq
2  

 ev, 

K
E

o4
1

 2r
q

 ................................................ (1.14) 

+q AvavbwU k~b¨¯’v‡b ev evqy gva¨‡g ¯’vwcZ n‡j Zwor gva¨gv¼ K Gi gvb 1 n‡e| †m †¶‡Î, Zwor cÖvej¨ n‡e,  

 

o
E

4
1

 2r
q

 ............................................(1.15) 

†f±i iƒc: 

o4
1E 


r̂2r

q
| GLv‡b r̂  GKwU GKK †f±i hvi w`K E


Gi w`‡K|  

w`K : E


 Gi w`K n‡e A I B we›`yi ms‡hvRK mij †iLv eivei| q AvavbwU abvZ¥K nIqvq E


-Gi w`K B we›`y 

†_‡K BC eivei|  

Zwor cÖve‡j¨i DcwicvZb bxwZ:  

†Kv‡bv ’̄v‡b GKvwaK we›`y Avavb ’̄vcb Kiv n‡j, mKj Avav‡bi Rb¨ m„ó Zwor †¶‡Îi †Kv‡bv we› ỳ‡Z jwä cÖvej¨ 

wbY©q Kivi Rb¨ H we›`y‡Z cÖwZwU Avav‡bi Rb¨ c„_Kfv‡e Zwor cÖvej¨ wbY©q Ki‡Z n‡e Ges wbU cÖvej¨ n‡e 

c„_Kfv‡e wbYx©Z cÖvej¨¸‡jvi †f±i mgwó| G‡K Zwor cÖve‡j¨i DcwicvZb e‡j| †Kvb we›`y‡Z q1, q2, q3....... 
BZ¨vw` Avav‡bi Rb¨ m„ó Zwor cÖvej¨ h_vµ‡g,  

 322 E,E,E


.......... BZ¨vw` n‡j H we› ỳi jwä cÖvej¨ E


 n‡e,  

 n321 EEEEE


  ...........................................(1.16) 

1.2.3 Pv‡R©i Zj NbZ¡ ev Avavb NbZ¡  

(Suface Charge Density)  
cwievnx‡Zi Avav‡bi Ae¯’vb 

Avgiv Rvwb, †Kv‡bv cwievnK‡K Avav‡bi Ae¯’vb cwievwn‡K AvwnZ Ki‡j Avavb cwievnxi Af¨š—‡i bv Qwo‡q 

cwievnxi evB‡ii c„‡ô Ae¯’vb K‡i| wKš‘ cwievnx c„‡ôi me©Î Avavb mgvb _v‡K bv| c„‡ôi †Kvb As‡k Kx 

cwigvY Avavb _vK‡e Zv wbf©i K‡i cwievnxi AvKvi, AvK…wZ, Ab¨vb¨ cwievnx ev Aš—i‡Ki Dcw¯’wZi Dci| 

mvaviYZ cwievnxi †h As‡ki eµZv ev Zx²Zv †ewk †m As‡k †ewk Avavb Ae¯’vb K‡i| Avav‡bi Nb‡Z¡i 

mvnv‡h¨ cwievn‡Ki A‡bK wewfbœ As‡ki Avavb m¤ú‡K© aviYv cvIqv hvq|  

Avavb NbZ¡ 

†Kv‡bv AvwnZ cwievn‡Ki c„‡ôi †Kvb we›`yi Pviw`‡K cÖwZ GKK †¶Îd‡ji Dci¯’ Avav‡bi cwigvY‡K H we›`y‡Z 

Avavb NbZ¡ n‡e| G‡K Avav‡bi ZjgvwÎK ev c„ôgvwÎK NbZ¡ e‡j| 
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g‡b Kwi, †Kvb Z‡ji †¶Îdj A Ges H Z‡j Avav‡bi †gvU cwigvY Q n‡j D³ Z‡j Avavb NbZ¡,  

    
A
Q

  

GKK : Avgiv Rvwb,  

  Avavb NbZ¡,  

A
Q

  ..................... (1.17) 

  GKK = 

Kzj¤^

wgUvi

2

  

  Avav‡bi GKK n‡e Kzj¤/̂wgUvi

2

 (Cm),  

†Kv‡bv Avav‡bi NbZ¡ 3 Cm
 ej‡Z †evSvq, H Z‡j cÖwZ eM©wgUvi †¶Îd‡j 3 Kzj¤̂ Avavb Av‡Q|  

Avav‡bi Nb‡Z¡i mv‡_ Zwor cÖve‡j¨i m¤úK©:  

aiv hvK, r e¨vmv‡a©i GKwU †MvjK K Zwor gva¨gv¼ wewkó †Kv‡bv gva¨‡g Aew¯’Z, +Q cwigvY Avavb †MvjKwUi 

c„‡ô mylgfv‡e ewÈZ _vK‡j H Avavb‡K H †MvjvKvi cwievnxi †K‡› ª̀ Aew¯’Z we› ỳ Avavb wn‡m‡e we‡ePbv Kiv 

hvq| myZivs †MvjKwUi c„‡ô Zwor cÖvej¨ n‡e, 

 

K
E

o4
1

 2r
Q

 .................................... (1.18) 

Avevi, †Kv‡bv AvwnZ cwievnxi cÖwZ GKK †¶Îdj Avav‡bi cwigvY‡K Gi Avavb NbZ¡  e‡j| †h‡nZz cwievnxi 

c„‡ôi †¶Îdj A= 4r2
 | myZivs Gi c„‡ô Avavb NbZ¡ n‡e, 

 24 r
Q


   ........................................(1.19) 

mgxKiY (2.17) I (2.18) †_‡K cvB- 

 

K
E

o


  .......................................(1.20)  

wKš‘ Avgiv Rvwb, †Kvb gva¨‡gi †f`b‡hvM¨Zv   n‡j = ok; 

myZivs (2.19) mgxKiY‡K †jLv hvq, 

 




E  ....................................(1.21) 

evqy ev k~b¨¯’v‡b K=1 n‡e 

 

o
E




   

cwievnx‡K †MvjvKvi a‡i (1.19) ev (1.20) mgxKiY¸‡jv cÖwZcv`b Kiv n‡jI †h‡Kv‡bv AvwnZ cwievnxi c„‡ô 

Zwor cÖvej¨ wbY©‡qi Rb¨ G mgxKiY¸‡jv e¨envi Kiv hvq| 
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1.2.4 Zwor ej‡iLv  

(Electric Lines of Force)   
weÁvbx gvB‡Kj d¨viv‡W Zwor‡¶Î m¤ú‡K© aviYv ¯úó Kivi Rb¨ Zwor ej‡iLvi AeZviYv K‡ib| GKwU abvZ¥K 

Avavb‡K †Kv‡bv Zwor‡¶‡Î ¯’vcb Ki‡j GwU ej jvf Ki‡e| AvavbwU gy³ n‡j, GwU ej jv‡fi d‡j w¯’i bv 

†_‡K GKwU wbw`©ó c‡_ Pj‡e| abvZ¥K AvavbwUi GB Pjvi c_B ej‡iLv| Zwor ej‡iLvi ev¯—e †Kv‡bv Aw¯—Z¡ 

†bB| G †iLv¸‡jv KvíwbK ej‡iLv †_‡K Zwor cÖve‡j¨i aviYv cvIqv hvq| Zwor ej‡iLvi †Kv‡bv we›`y‡Z Aw¼Z 

¯úk©K H we› ỳ‡Z GKwU abvZ¥K Avav‡bi Dci wµqvkj jwä e‡ji w`K A_©vr cÖve‡j¨i w`K wb‡`©k K‡i| Zwor 

ej‡iLvi mv‡_ j¤f̂v‡e ¯’vwcZ †Kv‡bv Z‡ji GKK †¶Îd‡ji ga¨ w`‡q AwZµvš— ej‡iLvi msL¨v Zwor cÖve‡j¨i 

mgvbycvwZK|  

Zwor ej‡iLvi ag©: Zwor ej‡iLvi ag© wb‡gœ eY©bv Kiv n‡jv:  

1. Zwor ej‡iLv †Lvjv eµ †iLv| 

2. Zwor ej‡iLv¸‡jv abvZ¥K Avavb †_‡K Drcbœ n‡q FYvZ¥K Avav‡b †kl nq| cwievnxi Af¨š—‡i †Kv‡bv 

ej‡iLv _v‡K bv|  

3. ej‡iLv¸‡jv ci¯úi‡K †Q` K‡i bv|  

4. ej‡iLv¸‡jv ci¯ú‡ii Dci cvk¦©Pvc cÖ‡qvM K‡i|  

5. ej‡iLv¸‡jv w¯’wZ¯’vcK e ‘̄i g‡Zv ˆ`N©̈  eivei msKzwPZ nq|  

6. ej‡iLv¸‡jv abvZ¥K Avav‡b AvwnZ cwievnxi c„ô †_‡K j¤f̂v‡e †ei nq Avi FYvZ¥K cwievnxi c„‡ôi mv‡_ 

j¤f̂v‡e cÖ‡ek K‡i|  

  

(K) 

 

 

 

 

 

(L) 

 

 M) 

 

 (N) 

 

 (O) 

 

 (P) 

wPÎ : 1.6 

K‡qKwU Zwor ej‡iLvi gvbwPÎ  

wb‡P K‡qKwU Zwor‡¶‡Îi ej‡iLv eY©bv Kiv n‡jv, Av‡jvPbvi myweav‡_© cwievnx¸‡jv‡K †MvjvKvi aiv n‡q‡Q:  

1. GKwU c„_K abvZ¥K Avav‡bi Rb¨ ej‡iLvi wPÎ (1.6K)| G‡¶‡Î ej‡iLv¸‡jv cwievnxi c„ô †_‡K j¤̂ 

eivei mylgfv‡e †ei n‡q‡Q|  

2. GKwU c„_K FYvZ¥K Avav‡bi Rb¨ ej‡iLvi (wPÎ 1.6L)| G‡¶‡Î ej‡iLv¸‡jv cwievnxi c„‡ô j¤̂ eivei 

mylgfv‡e cÖ‡ek K‡i| 

3. `ywU mgvb I wecixZagx© Avav‡bi Rb¨ m„ó Zwor †¶‡Îi ej‡iLv (wPÎ 1.6M)| G‡¶‡Î ej‡iLv¸‡jv abvZ¥K 

Avavb †_‡K †ei n‡q FYvZ¥K Avav‡b cÖ‡ek K‡i|  
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4. `ywU abvZ¥K mgvb Avav‡bi Rb¨ ej‡iLv (wPÎ 1.6N)| G‡¶‡Î ej‡iLv¸‡jv ci¯úi †_‡K `~‡i m‡i hv‡e, 

d‡j ỳB Avav‡bi gvSLv‡b †Kv‡bv ej‡iLv _v‡K bv, G ’̄vb‡K wP‡Î X wP ý w`‡q †`Lv‡bv n‡q‡Q| G ¯’v‡b 

†Kv‡bv Avavb ¯’vcb Ki‡j †mwU †Kv‡bv ej jvf Ki‡e bv, G we›`y‡K wbi‡c¶ we›`y e‡j|  

5. mgvb gv‡bi `ywU FYvZ¥K Avavb cvkvcvwk ¯’vcb Ki‡j (wPÎ 1.6O), Dc‡i ewY©Z cvkvcvwk ỳwU abvZ¥K 

Avav‡bi gZ GKB AvPiY cÖ̀ k©b Ki‡e|  

6. `ywU Amgvb abvZ¥K Avav‡bi Rb¨ m„ó Zwor‡¶‡Î ej‡iLv (wPÎ 1.6P)| G‡¶‡Î wbi‡c¶ we›`y N ¶y`ªZi 

Avav‡bi wbKUeZx© nq|  

mylg Zwor‡¶Î  (Uniform Electric Field)  
‡Kv‡bv Zwor‡¶‡Îi mKj we›`y‡Z hw` Zwor cÖve‡j¨i gvb mgvb I w`K GKB nq, Z‡e H Zwor‡¶Î‡K mylg 

Zwor‡¶Î e‡j| mylg Zwor‡¶‡Îi ej‡iLv¸‡jv ci¯úi mgvš—ivj I mg-NbZ¡wewkó nq, mgNb‡Z¡i mgvš—ivj 

mij‡iLv Gu‡K Zv‡Z GKB w`‡K ZxiwP ý w`‡q mylg Zwor‡¶Î wb‡`©k Kiv nq (wPÎ 1.7)| †Kvb Avavb †_‡K eû 

`~‡i Lye Aí RvqMv‡K mylg Zwor‡¶Î wn‡m‡e we‡ePbv Kiv hvq|  

E 
 
 
 
 
 
 

wPÎ 1.7 

1.2.5 Zwor wefe  

(Electric Potential)   
`ywU AvwnZ e ‘̄‡K GKwU cwievnx Zvi Øviv ms‡hvM Ki‡j Zv‡`i g‡a¨ Avav‡bi Av`vb-cÖ̀ vb n‡Z cv‡i| 

wKš‘ AvwnZ e¯‘ ỳwUi †Kvb&wU n‡Z †Kvb&wU‡Z Avavb hv‡e Zv e ‘̄ ỳwUi Avav‡bi cwigv‡Yi Dci wbf©i K‡i bv, 

wbf©i K‡i e¯‘Ø‡qi Zwor Ae¯’vi Ici| myZivs †h ZwoZve¯’v AvwnZ e¯‘ `ywUi g‡a¨ Avav‡bi Av`vb-cÖ̀ v‡bi w`K 

wba©viY K‡i Zv‡K Zwor wefe e‡j| e ‘̄ ỳÕwUi g‡a¨ wefe cv_©K¨ _vK‡j A_©vr Zwor mvg¨ve¯’v m„wó bv nIqv 

ch©š— Avav‡bi cÖevn Pj‡Z _vK‡e| †h AvwnZ e ‘̄i wefe †ewk Zv †_‡K Kg wef‡ei e ‘̄‡Z abvZ¥K Avavb 

cÖevwnZ n‡e| Ab¨fv‡e Kg wef‡ei cwievnx n‡Z †ewk wef‡ei cwievnx‡Z FYvZ¥K Avavb cÖevwnZ n‡e|  

Zij c`v‡_©i D”PZvi mv‡_ Zwor wef‡ei mv`„k¨:  

1.8 wP‡Î A I B ỳwU cvÎ GKwU ms‡hvM bj Øviv hy³ Av‡Q| ms‡hvM bjwU ÷c KK- C- Gi gva¨‡g †Lvjv ev eÜ 

Kiv hvq| ms‡hvM bj eÜ †i‡L A I B cv‡Î cvwb Xvjv nq| A cv‡Îi e¨vm Kg _vKvq G‡Z Aí cvwb Xvjv n‡jI 

cvwbi D”PZv AwaK n‡e| A cv‡Î G †h cwigvY cvwb Xvjv n‡q‡Q, GKB cwigvY cvwb B cv‡Î Xvj‡jI, B cv‡Î 

cvwbi D”PZv A cv‡Îi cvwbi D”PZvi †P‡q Kg n‡e, GLb ÷c KK C Ly‡j w`‡j cvwb A cvÎ †_‡K B cv‡Î 

cÖevwnZ n‡e| Dfq cv‡Î cvwbi D”PZv mgvb bv nIqv ch©š— G cÖevn Pj‡Z _vK‡e| cvwb †Kvb& w`K †_‡K †Kvb& 

w`‡K cÖevwnZ n‡e Zv wbf©i Ki‡e cvwbi DcwiZ‡ji D”PZvi Dci| myZivs G †_‡K †evSv hvq †h, cvwbi cÖevn 

wbf©i Ki‡Q †gvU cvwbi cwigv‡Yi Dci bq Ges wbf©i Ki‡Q cvwbi D”PZvi Dci| GKBfv‡e `ywU AvwnZ e ‘̄i 

†¶‡Î Avavb †Kvbw`‡K cÖevwnZ n‡e Zv wbf©i K‡i e ‘̄i wef‡ei Ici, e ‘̄ `ywUi Avav‡bi cwigv‡Yi Dci bq| 

msÁv: wefe n‡”Q AvwnZ cwievnxi Zwor Ae¯’v hv Ab¨ cwievnxi m‡½ ZworMZfv‡e ms‡hvM w`‡j Avavb Av`vb-

cÖ̀ vb Ki‡e wKbv Zv Ges cÖev‡ni w`K wbY©q K‡i|  
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wPÎ 1.8 

c„w_exi Zwor wefe: 

†Kv‡bv AvwnZ e¯‘‡K c„w_exi mv‡_ hy³ Ki‡j e¯‘wU wb¯—vwoZ ev Avavb wbi‡c¶ nq, abvZ¥K Avav‡b AvwnZ 

e¯‘‡K fy-mshy³ Ki‡j c„w_ex †_‡K B‡jKUªb G‡m e¯‘wU‡K wb¯—vwoZ K‡i| Avevi FYvZ¥Kfv‡e AvwnZ e¯‘‡K 

c„w_exi mv‡_ mshy³ Ki‡j e ‘̄ †_‡K B‡jKUªb f~wg‡Z P‡j hvq| d‡j e ‘̄wU wb¯—vwoZ nq| c„w_ex GZ eo †h, 

G‡Z B‡jKUªb hy³ n‡j ev G †_‡K B‡jKUªb P‡j †M‡j Gi wef‡ei Av‡`Š †Kv‡bv cwieZ©b nq bv| c„w_ex 

cÖwZwbqZ wewfbœ e¯‘ †_‡K B‡jKUªb MÖnY Ki‡Q Ges wewfbœ e¯‘‡Z B‡jKUªb cÖ̀ vbI Ki‡Q| d‡j c„w_ex‡K 

wefek~b¨ g‡b Kiv nq Ges fy-mshy³ cwievnxi wefeI k~b¨ aiv nq| D‡jL¨ †h, wefe wbY©‡qi mgq c„w_exi 

wefe‡K k~b¨ aiv nq|  

k~b¨, abvZ¥K I FYvZ¥K wefe: 

†Kv‡bv AvwnZ cwievnx‡K f~-mshy³ Ki‡j Zvi wefe k~b¨ nq| mshy³ Ae¯’vq c„w_ex I cwievnx GK‡Î GKwU 

cwievnx‡Z cwiYZ nq| Avavbnxb cwievnxi wefe‡K k~b¨ aiv nq| abvZ¥K Avav‡b AvwnZ cwievnxi wefe abvZ¥K 

Ges FYvZ¥K Avav‡b AvwnZ cwievnxi wefe FYvZ¥K| 

GKwU cwievnx abvZ¥K Avav‡b Ges AciwU FYvZ¥K Avav‡b AvwnZ| abvZ¥K Avav‡b AvwnZ e¯‘wUi wefe D”P 

Ges FYvZ¥K Avav‡b AvwnZ e¯‘wUi wefe wbgœ Avav‡bi cÖevn memgqB D”P wefe †_‡K wbgœ wef‡ei w`‡K n‡e|  

`ywU cwievnxB hw` abvZ¥K Avav‡b AvwnZ nq †m‡¶‡Î †h cwievnx‡Z FYvZ¥K Avav‡bi cwigvY Kg †mwUi wefe 

D”P Ges †h cwievnx‡Z FYvZ¥K Avav‡bi cwigvY †ewk †mwUi wefe wbgœ n‡e| Avgiv Rvwb, Avavb me©̀ v D”P 

wefe †_‡K wbgœ wef‡e cÖevwnZ nq myZivs G‡`i‡K hw` cwievnx Zvi Øviv mshy³ Kiv nq Z‡e Kg FYvZ¥K 

Avavbwewkó cwievnx †_‡K †ewk FYvZ¥K Avavbwewkó cwievnxi w`‡K Zwor cÖevwnZ n‡e|  

Zwor †¶‡Îi wefe (Potential of Electric Field)   
Avgiv Rvwb, GKwU AvwnZ e ‘̄i Pvicv‡k †h AÂj Ry‡o Gi cÖfve _v‡K Zv‡K H AvwnZ e ‘̄wUi Zwor‡¶Î e‡j| 

Zwor‡¶‡Îi cÖwZwU we›`yi †hgb cÖvej¨ _v‡K †Zgwb wefeI _v‡K| Zwor cÖvej¨ †_‡K Avgiv Rvb‡Z cvwi, 

Zwor‡¶‡Îi †Kvb we› ỳ‡Z Avavb ’̄vcb Ki‡j †mwU †Kvb w`‡K Ges KZ ej jvf Kie| Zwor wefe †_‡K Avgiv 

Rvb‡Z cvwi, Zwor †¶‡Î GKwU gy³ Avavb ’̄vcb Ki‡j †mwU †Kvb w`‡K Pj‡e, †¶Î m„wóKvix Avav‡bi w`‡K bvwK 

†¶Î m„wóKvix Avavb †_‡K `~‡i m‡i hv‡e|  

†Kv‡bv AvwnZ e ‘̄i Zwor‡¶‡Îi g‡a¨ GKwU Avavb‡K GK we›`y †_‡K Ab¨ we› ỳ‡Z ’̄vcb Ki‡j wKQz KvR m¤úvw`Z 

nq| Zwor‡¶ÎwU hw` abvZ¥K Avavb Øviv m„ó †¶‡Î nq Z‡e Ab¨ GKwU abvZ¥K Avavb‡K e¯‘i w`‡K Avb‡Z 

weKl©Y e‡ji wei“‡× KvR Ki‡Z nq| Ab¨w`‡K Zwor‡¶Î m„wóKvix AvavbwU hw` FYvZ¥K nq, Z‡e abvZ¥K 

Avavb‡K e¯‘i w`‡K Avb‡Z AvKl©Y ej Øviv KvR m¤úbœ n‡e|  

msÁv: k~b¨ wef‡ei †Kv‡bv ¯’vb †_‡K ev Amxg `~iZ¡ †_‡K GKK abvZ¥K Avavb‡K Zwor‡¶‡Îi †Kv‡bv we›`y‡Z 

Avb‡Z †h cwigvY KvR m¤úbœ nq, Zv‡K H we› ỳi Zwor wefe ev wefe e‡j|  

g‡b Kwi, Amxg `~iZ¡ †_‡K GKwU cix¶Yxq Avavb q ‡K Zwor‡¶‡Îi †Kvb we›`y‡Z Avb‡Z W cwigvY KvR m¤úbœ 

nq, H we› ỳi wefe V n‡j,  
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q
V W
  .......................................(1.22) 

Zwor wefe †¯‹jvi ivwk, wef‡ei GKK Ryj/Kzj¤ ̂(JC)|  SI c×wZ‡Z wef‡ei GKKz †fvë (V) 

Avavb q=1 Kzj¤ ̂(C) n‡j hw` KvR W=1 Ryj (J) nq Zvn‡j wefe V=1 †fvë (V) nq| 

†fvë: Amxg `~iZ¡ †_‡K GK Kzj¤ ̂(1C) abvZ¥K Avavb‡K Zwor †¶‡Îi †Kv‡bv we› ỳ‡Z Avb‡Z hw` GK Ryj (1J) 
KvR m¤úbœ nq, Z‡e H we› ỳi wefe‡K GK †fvë (1V) e‡j|  

  11JC
1C
1J1V  

Zwor‡¶‡Îi †Kv‡bv we›`yi wefe 16V ej‡Z †evSvq, Amxg `~iZ¡ †_‡K cÖwZ Kzj¤ ̂abvZ¥K Avavb‡K Zwor‡¶‡Îi 

H we›`y‡Z Avb‡Z 25J KvR m¤úvw`Z nq|  

wefe cv_©K¨ (Potential Difference)   
g‡b Kwi, †Kv‡bv Zwor‡¶‡Îi g‡a¨ A I B ỳwU we› ỳ| G‡`i ga¨eZx© ~̀iZ¡ r Ges wefe h_vµ‡g VA Ges VB [wPÎ 

1.9]| wef‡ei msÁvbymv‡i Amxg †_‡K GKK abvZ¥K Avavb‡K A we›`y‡Z Avb‡Z Kv‡Ri cwigvY VA Ges B 

we›`y‡Z Avb‡Z Kv‡Ri cwigvY VB| AZGe cÖwZ GKK abvZ¥K Avavb‡K B we›`y †_‡K A we›`y‡Z Avb‡Z Kv‡Ri 

cwigvY VAVB A_©vr H `yB we›`yi (A I B) wefe cv_©K¨|  

msÁv: cÖwZ GKK abvZ¥K Avavb‡K Zwor‡¶‡Îi GK we›`y †_‡K Ab¨ we› ỳ‡Z ’̄vbvš—i Ki‡Z †h cwigvY KvR 

m¤úbœ nq Zv‡K H ỳB we›`yi wefe cv_©K¨ e‡j| wefe cv_©‡K¨i GK †fvë (V) | 

wefe cv_©K¨ I Kv‡Ri g‡a¨ m¤úK© (Relation Between Potential Difference and Work)   
g‡b Kwi, †Kv‡bv Zwor‡¶‡Îi Af¨š—i A I B `ywU we›`yi wefe h_vµ‡g VA I VB [wPÎ 1.9]| 

B  we›`y †_‡K GKK abvZ¥K Avavb‡K A we›`y‡Z Avb‡Z m¤úvw`Z KvR =VAVB  

A we›`y †_‡K GK abvZ¥K Avavb‡K B we›`y‡Z Avb‡Z m¤úvw`Z KvR =VBVA   

 q  cwigvY Avavb‡K B we›`y †_‡K A we›`y‡Z wb‡Z m¤úvw`Z K…ZKvR| 

W = q(VAVB)  ................ ................... ........................... (1.23) 

Avevi, q  cwigvY Avavb‡K A we›`y †_‡K B we›`y‡Z wb‡Z m¤úvw`Z K…ZKvR,  
 W = q (VBVA)   
  KvR = Avavb  wefe cv_©K¨|  

 

wPÎ 1.9  

(1.23) mgxKi‡Y q, VA I VB Gi gvb emv‡j KvR Gi gvb cvIqv hv‡e| W hw` abvZ¥K nq Z‡e eyS‡Z n‡e 

evwn¨K ej Øviv KvR Ki‡Z n‡e, Avi hw` W-Gi gvb FYvZ¥K nq Z‡e eyS‡Z n‡e Zwor‡¶ÎB KvR Ki‡e|  

B‡jKUªb †fvë (Electron Volt)  ev eV   

KvR ev kw³i GKwU GKK n‡jv B‡jKUªb †fvë| mvaviYZ cvigvYweK I wbDwK¬q c`v_©we`¨vq kw³i GB GKK 

e¨envi Kiv nq|  
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msÁv: 1V wefe cv_©‡K¨i ỳwU we›`yi GKwU †_‡K Ab¨wU‡Z GKwU B‡jKUªb ’̄vbvš—i Ki‡Z †h cwigvY KvR m¤úbœ 

nq Zv‡K GK B‡jKUªb †fvë ev ms‡¶‡c 1eV e‡j|  

  1eV = GKwU B‡jKUª‡bi Avavb  1 ‡fvë [ KvR=Avavb  wefe cv_©K¨] 

  = 1VC101.6 19  
   

  = 
1C
1JC101.6 19  

  



 

1C
1J1V  

  = J101.6 19    

Avevi GK B‡jKUªb †fv‡ëi `k j¶¸Y A_©vr 106
 ¸Y eo GKK‡K e‡j wgwjqb B‡jKUªb †fvë ev †gMv B‡jKUªb 

†fvë (MeV)| 

 MeV = 106eV =1.610106J 
            = 1.610J 
Ges 1 GeV (1Giga electron volt)=1012eV  

Zwor cÖvej¨ I wefe cv_©‡K¨i g‡a¨ cv_©K¨  

(Relation Between Intensity of Electric Field and Potential Difference)  
‡Kv‡bv Zwor‡¶‡Îi g‡a¨ A I B `ywU we›`yi wefe h_vµ‡g VA I VB [wPÎ 1.9]| G‡`i ga¨eZx© `~iZ¡ r| 

GLv‡b, VAVB =B we›`y †_‡K A we›`y‡Z GK abvZ¥K Avavb Avb‡Z Kv‡Ri cwigvY|  

  =B we› ỳ †_‡K A we›`y‡Z GKK abvZ¥K Avavb Avb‡Z Zvi Ici wµqvkj e‡ji gvb  Avav‡bi  

mi‡Yi gvb 

 = Zwor cÖvej¨  we› ỳØ‡qi ga¨eZx© `~iZ¡ 

 VAVB = Er  





q
FE   

 ev, E =
r

VV BA 
     GLv‡b, q =1  FE     

A I B we›`yi ga¨eZx© wefe cv_©K¨ VAVB=V ai‡j,  

 

r
VE   | ......................................(1.24) 

K¨vjKzjv‡mi mvnv‡h¨ †jLv hvq,  

dr
dVE  | GLv‡b FYvZ¥K wP ý w`‡q †evSv‡bv nq †h, Zwor cÖvej¨ E Gi w`K me©̀ v †h w`‡K wefe cv_©K¨ n«vm 

cvq †mw`‡K nq| 

Dc‡ii mgxKiY †_‡K ejv hvq, Zwor‡¶‡Îi †Kv‡bv we›`yi cÖve‡j¨i gvb `~i‡Z¡i mv‡c‡¶ wef‡ei cwieZ©‡bi 

nv‡ii mgvb|  

(1.24) mgxKiY †_‡K Zwor cÖve‡j¨i GKK cvIqv hvq †fvë/wgUvi (Vm
)| c~‡e© Avgiv †`‡LwQ, Zwor cÖve‡j¨i 

GKK wbDUb/Kzj¤ ̂(NC) |  

we›`y Avavb KZ©„K m„ó Zwor‡¶‡Îi †Kv‡bv we›`y‡Z wef‡ei ivwkgvjv 
(Potential at a point in the electric field due to a point charge)   
g‡b Kwi, K Zwor gva¨gv‡¼i GKwU gva¨‡gi A we›`y‡Z GKwU ¶z`ª cwievnx Aew¯’Z hvi Avavb +q| +q Avavb 

Øviv m„ó Zwor‡¶‡Îi A we›`y †_‡K r ~̀i‡Z¡ B we›`y‡Z wefe V wbY©q Ki‡Z n‡e [wPÎ 1.10(K)]| g‡b Kwi B 
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we›`y‡Z GKwU GKK abvZ¥K Avavb ¯’vcb Kiv n‡jv| GLb A we›`y‡Z Aew¯’Z +q Avav‡bi Rb¨ B we›`y‡Z ’̄vwcZ 

GKK abvZ¥K Avav‡bi Ici ej Z_v Zwor cÖvej¨ n‡e, 

K
E

o4
1

 2r
q

  Ges  G cÖve‡j¨i w`K n‡e BC eivei,  

 

1.10(K) 

GLb G abvZ¥K Avavb‡K B we›`y †_‡K A we›`yi w`‡K BA eivei ¶z`ªvwZ¶z`ª `~iZ¡ dr miv‡Z A_©vr D we›`y‡Z 

¯’vcb Ki‡Z m¤úvw`Z Kv‡Ri cwigvY G ỳB we›`yi wefe cv_©K¨ dV  Gi mgvb|  

 dV = GKK abvZ¥K Avav‡bi Dci ej  e‡ji w`‡K mi‡Yi Dcvsk| 

  = Edr cos180o
  [ej E I miY dr ci¯úi wecixZgyLx nIqvq G‡`i Aš—f©y³ †KvY 180o

 ] 

 dV = Edr  

 = 
Ko4

1
2r

q dr 

hLb r =  ZLb V= 0 Ges hLb r = r, ZLb V=V, G mxgvi g‡a¨ Dc‡ii mgxKiY‡K mgvKjb K‡i cvB,  

 dr
r
q

K
dV

V

o

r

o
24

1
 






 

 = 
K

q

o4 


r

r
dr

2 = 
K

q

o4 



r

r 2 dr  

ev,  VoV = 
K

q

o4
 

r
r














1

1

  

ev,  V0 =  

K
q

o4
 

r

r 






1
 

ev, V =  

K
q

o4
 








11
r

  

ev, V =  
Ko4

1
 

r
q

  ...............................................................(1.25) 

GLb gva¨gwU evqy ev k~b¨ n‡j, K=1 n‡e,  

  V =  
o4

1
 

r
q

  ...............................(1.26) 

GKvwaK Avav‡bi Rb¨ m„ó Zwor‡¶‡Îi †Kv‡bv we›`yi wefe:  

awi, K Zwor gva¨gv¼wewkó †Kv‡bv gva¨‡gi wewfbœ we›`y‡Z q1, q2, q3..........qn Avavb Aew¯’Z| gva¨‡gi Dci P 

GKwU we›`y Ges G Avavb¸‡jvi Rb¨ P we› ỳ‡Z wefe wbY©q Ki‡Z n‡e, [wPÎ : 1.10(L)]| 

awi, P we› ỳ †_‡K r1, r2, r3............rn ~̀i‡Z¡ Avavb q1, q2, q3..........qn Aew¯’Z Ges G mKj Avav‡bi Rb¨ P 

we›`y‡Z wefe n‡e h_vµ‡gÑ 
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 V1 =  
Ko4

1
 

1

1

r
q

,   V2 =  
Ko4

1
 

2

2

r
q

   

 V3 =  
Ko4

1
 

3

3

r
q

,   Vn =  
Ko4

1
 

n

n

r
q

,............................. 

GLb P we› ỳ‡Z †gvU wefe n‡e cÖwZwU Avav‡bi Rb¨ P we›`y‡Z m„ó wef‡ei c„_K 

c„_K exRMvwYwZK mgwó| myZivs P we› ỳ‡Z †gvU wefe,  

 V = V1+V2+V3+..............................+Vn .........  

ev, V = 
ko4

1
 

1

1

r
q +

ko4
1

 

2

2

r
q +

ko4
1

 

3

3

r
q

+ 

 
ko4

1
 

n

n

r
q

+ .....................(1.27) 

 

PvwR©Z †Mvj‡Ki wefe (Potential of a Charged Sphere)  
g‡b Kwi, A GKwU duvcv †MvjK hvi e¨vmva© r Ges GwU K GKwU Zwor gva¨gv‡¼i †Kvb gva¨‡g Aew¯’Z|  

GLb †MvjKwU‡K +q cwigvY Avavb w`‡j †MvjKwU abvZ¥Kfv‡e AvwnZ n‡e| G Avavb †MvjK c„‡ôi me©Î mgfv‡e 

ewÈZ n‡e| d‡j †Mvj‡Ki c„ô †_‡K ej‡iLv¸‡jv j¤̂fv‡e e¨vmva© eivei evB‡ii w`‡K †ei n‡e [wPÎ 1.11(K)]| 

G mKj ej‡iLv¸‡jv‡K wcQ‡bi w`‡K evov‡j G¸‡jv †Mvj‡Ki †K‡›`ª wgwjZ n‡e| GLv‡b hw` aiv nq, +q Avavb 

†Mvj‡Ki †K‡› ª̀ Aew¯’Z Av‡Q, Zvn‡jI ej‡iLv¸‡jv GKBfv‡e †ei n‡e A_©vr wPÎ [1.11(K)] Gi iƒc wb‡e [wPÎ 

1.11(L)] 

 

wPÎ 1.11  

myZivs †evSv hvq †h, q Avavb †Mvj‡Ki c„‡ô _vK‡j A_ev †Mvj‡Ki †K‡› ª̀ Aew¯’Z _vK‡j ej‡iLv¸‡jv GKBiƒc 

nq| A_©vr q Avavb †Mvj‡Ki c„‡ô _vK‡j †h Zwor‡¶Î m„wó K‡i, q Avavb †Mvj‡Ki †K‡›`ª Aew¯’Z _vK‡jI GKB 

Zwor‡¶‡Îi m„wó K‡i| G‡¶‡Î q Avavb †Mvj‡Ki c„‡ô ¯’vwcZ n‡jI GB Avavb‡K †Mvj‡Ki †K‡› ª̀ †K› ª̀xf~Z e‡j 

we‡ePbv Kiv hvq| myZivs †Mvj‡Ki c„‡ô †Kv‡bv we›`y‡Z wefe n‡e, 

   V = 
Ko4

1
 

r
q

     

Ges cÖvej¨ n‡e, E = 
Ko4

1
2r

q
   

Avgiv Rvwb, †Mvj‡Ki Af¨š—‡i me©Î wefe Gi c„‡ôi wef‡ei mgvb| AZGe †Mvj‡Ki c„‡ô ev Af¨š—‡i wefe 

Z_v †Mvj‡Ki wefe,  

 V = 
Ko4

1
r
q

     

q1 q2 

q3 
qn 

rn r3 

r1 r2 

P 

wPÎ : 1.10(L) 
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‡MvjKwU hw` evqy‡Z ev k~b¨¯’v‡b Aew¯’Z nq Zvn‡j K=1, AZGe wefe 

 V = 
o4

1
r
q

  .........................................................(1.28) 

Ges cÖvej¨, E=
o4

1
2r

q
 .....................................................(1.29) 

‡Mvj‡Ki Af¨š—‡i mKj we›`y‡Z wefe, Gi c„‡ôi wef‡ei mgvb n‡e| †Mvj‡Ki Af¨š—‡i †Kvb we›`y‡Z wefe Vo  

n‡j, c„ô I Af¨š—‡ii †Kvb we›`yi wefe cv_©K¨,  

 VVo =  cÖvej¨  ~̀iZ¡ 

ev, VVo  =0 [ †Mvj‡Ki Af¨š—‡i Avavb bv _vKvq cÖvej¨, E= 0 ] 

  VVo 

A_©vr †Mvj‡Ki Af¨š—‡i †Kv‡bv we›`y‡Z wefe Gi c„‡ôi wef‡ei mgvb|  

 

1.2.6 mgwefe Zj (Equipotential Surface)   
mgwefe Zj Zwor‡¶‡Îi g‡a¨ Ggb GKwU Zj hvi mKj we›`y‡Z Zwor wef‡ei gvb mgvb ev Awfbœ _v‡K, G Z‡j 

mKj we› ỳ‡Z wef‡ei gvb mgvb _vKvq GKwU GKK abvZ¥K Avavb‡K Z‡ji GK we› ỳ †_‡K Ab¨ we› ỳ‡Z wb‡Z 

†Kv‡bv Kv‡Ri cÖ‡qvRb nq bv| KviY ˆe ỳ¨wZK KvR m¤úv`b Ki‡Z n‡j we› ỳ ỳwUi g‡a¨ wefe cv_©K¨ _vKv 

cÖ‡qvRb| mgwefe Z‡j we›`y `ywUi wefe cv_©‡K¨i gvb k~b¨| wefe cv_©K¨ bv _vKvq mgwefe Z‡j Zwor cÖevwnZ 

nq bv| wPÎ 1.12 G GKwU PvwR©Z †Mvjxq cwievnxi Pviw`‡K K‡qKwU mgwefe Zj †`Lv‡bv n‡q‡Q| mgwefe 

Zj¸‡jv †Mvjxq Ges ej‡iLv¸wj mgwefe Z‡ji mv‡_ Awfj¤ ̂ n‡e| wP‡Î P mgwefe Zj, P GKwU cwievnxi 

†K›`ª †_‡K r ~̀i‡Z¡ Aew¯’Z| cwievnxi †K‡›`ª +q Avavb Av‡Q| myZivs P Z‡ji Dci me we› ỳ‡Z  

wef‡ei gvb = 

r
q

o4
  

 

wPÎ : 1.12 

MvwYwZK D`nviY 1.4| 1.6109C Avav‡b AvwnZ GKwU ¶z`ª †MvjK‡K evqy‡Z ’̄vcb Kiv n‡jv| evwnZ †Mvj‡Ki 

†K›`ª n‡Z 0.15m `~‡i †Kv‡bv we› ỳ‡Z Zwor cÖvej¨ wbY©q Ki“b| 

Avgiv Rvwb, GLv‡b, 

 E = 24
1

r
q

o
  Avavb, q =1.6109C  
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 = 2

9229

(0.15m)
C101.6CNm109  

 `~iZ¡, r = 0.15m  

 = 640 NC
  cÖvej¨, E =?  

  

229

o
CNm109

4ππ
1    

D: 640 NC1
  

MvwYwZK D`vniY 1.5| GKwU B‡jKUªb‡K AwfKlx©q †¶‡Î w¯’i ivL‡Z n‡j Kx cwigvY Zwor †¶‡Îi cÖ‡qvRb n‡e? 

wKš‘ Zwor ej I B‡jKUª‡bi IRb mgvb n‡j B‡jKUªbwU w¯’i _vK‡e| 

 F = W   GLv‡b, 

ev, qE = mg  B‡jKUª‡bi fi, m =9.110kg  

ev, E = 
q

mg
  B‡jKUª‡bi PvR©, q=1.610C; g=9.8ms  

 = 19

31

106.1
8.9109








 Zwor‡¶Î,  E =? 

  E = 5.57101NC
   

  Zwor‡¶Î, E=5.5710NC
  

D: 5.5710NC
 

MvwYwZK D`vniY 1.6| 2m evûwewkó mgevû wÎfz‡Ri `yB †KŠwYK we›`y‡Z 2 Kzj¤ ̂gv‡bi `ywU PvR© ’̄vwcZ Av‡Q| 

Z…Zxq †KŠwYK we› ỳ‡Z cÖve‡j¨i gvb wbY©q Ki“b|  

aiv hvK, ABC mgevû wÎfz‡Ri 

 A we›`y‡Z PvR©, q =2C  

 B we›`y‡Z PvR©, q = 2C  

 cÖ‡Z¨K evûi ˆ`N©̈  = 2m  

 A we›`yi Avav‡bi Rb¨ C we› ỳ‡Z cÖvej¨,  

 E1 = 
o4

1
2r

q
 

 = 2
229

(2m)
2CCNm109  

  

 = CH,NC104.5 19   eivei 

Avevi B we›`yi Avav‡bi Rb¨ C we›`y‡Z cÖvej¨,  

 CG,NC104.5E 19
2

  eivei 

  C we› ỳ‡Z jwä cÖve‡j¨i gvb, 
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E  = oEEEE 60cos2 21
2
2

2
1    ]60[ oGCHACB   

 = o60cosNC10NC105.42)NC105.4()NC105.4( 1919219219    

 = 19 NC1079.7    

D: 

19 NC1079.7   

MvwYwZK D`vniY 1.7| ỳwU ¶z`ª †MvjK A I B †Z h_vµ‡g +4C I +9C PvR© Av‡Q| hw` †MvjKØ‡qi ga¨eZx© 

`~iZ¡ 30 cm nq, Z‡e G‡`i ms‡hvRK mij‡iLvi †Kvb we›`y‡Z Dfq Pv‡R©i Rb¨ Zwor cÖve‡j¨i gvb mgvb n‡e? 

 

g‡b Kwi, A ‡MvjK †_‡K x wgUvi `~i‡Z¡ Aew¯’Z P we› ỳ‡Z Dfq Pv‡R©i Rb¨ cÖve‡j¨i gvb mgvb  n‡e| 

A ‡Mvj‡Ki Pv‡R©i Rb¨ P we› ỳ‡Z cÖve‡j¨i gvb,  24
1

x
qE A

o
A 
  

B  ‡Mvj‡Ki Pv‡R©i Rb¨ P we› ỳ‡Z cÖve‡j¨i gvb, 28 )3.0(4
1

x
qE B

o 



 

cÖkœvbymv‡i,  BA EE   

ev, 24
1

x
q A

o 2)3.0(4
1

x
qB

o 
 

ev, 

A

B

q
q

x
x



2

2)3.0(
 

ev,  

4
93.0




x
x

 

ev, xx 326.0   

ev, 6.05 x  

ev, 

5
6.0

x  

ev, x = 0.12m 

  0.12 m  

D: 0.12 m 
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D`vniY 1.8| evqy‡Z GKwU eM©‡¶‡Îi wZbwU †KŠwYK we›`y‡Z h_vµ‡g +210C, 110C Ges +810C 

Avavb ¯’vcb Kiv n‡jv| PZz_© †KŠwYK we›`y‡Z KZ Avavb ¯’vcb Ki‡j eM©‡¶‡Îi †K‡› ª̀ wefe k~b¨ n‡e? 

eM©‡¶‡Îi †K›`ª †_‡K cÖwZwU †KŠwYK we›`yi ~̀iZ¡ mgvb|  

aiv hvK, GB ~̀iZ¡ r| 

 

cÖ_g †KvYvq Avavb, q1 = +210C  

wØZxq †KvYvq Avavb, q2 = 110C 

Z…Zxq †KvYvq Avavb, q3 = +810C 

PZz_© †KvYvq Avavb, q4 = ? 
†K‡›`ª wefe, V=0  

eM©‡¶‡Îi †K‡›`ª †gvU wefe 

 V =  
r
q

o

1

4
1


+

r
q

o

2

4
1


+

r
q

o

3

4
1


+

r
q

o

4

4
1


 

 V =  )(1
4

1
4321 qqqq

ro




 

ev, 0= )(1
4

1
4321 qqqq

ro




 

ev, 04321  qqqq   

ev, )( 3214 qqqq   

 )108101102( 9919 CC    

 Cq 9
4 109  

D: C9109   

MvwYwZK D`vniY 1.9| GKwU †MvjvKvi cwievnxi e¨vmva© 0.5m Ges Zv‡K 10 C Avavb †`qv Av‡Q| †Mvj‡Ki 

†K›`ª n‡Z 1m Ges 0.1m `~i‡Z¡ Zwor wef‡ei gvb †ei Ki“b| 

‡Mvj‡Ki c„‡ô ¯’vwcZ Avavb Zvi †K‡› ª̀ Aew¯’Z e‡j we‡ePbv Kiv nq|  

Avgiv Rvwb, GLv‡b, cÖ_g †¶‡Î, 

 

r
qV

o4
1

   †Mvj‡Ki e¨vmva©, r = 0.5m  

 = V109
1m

10CCNm109 10
229


 

  ‡Mvj‡Ki †K› ª̀ n‡Z ~̀iZ¡, r1 = 1m  

   Avavb, q = 10C  

  

229 CNm109
4

1 
o
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  wefe, V=?  

wØZxq †¶‡Î, †h we› ỳ‡Z wefe wbY©q Ki‡Z n‡e †m we› ỳwU †Mvj‡Ki †fZ‡i Aew ’̄Z| †Mvj‡Ki †fZ‡i we› ỳ‡Z 

wefe †Mvj‡Ki c„‡ôi wef‡ei mgvb| ZvB G‡¶‡Î 0.1m Gi cwie‡Z© ~̀iZ¡ †Mvj‡Ki e¨vmva© A_©vr 0.5 ai‡Z 

n‡e| 

  V101.8
0.5m

10CCNm109 11
229


 

 

D: V10V,1.8109 1110   

 

 

mvi-ms‡¶c :  

Zwor †¶Î : GKwU AvwnZ e ‘̄i Pvicv‡k †h AÂje¨vcx Zvi cÖfve we`¨gvb _v‡K A_©vr Ab¨ †Kvb AvwnZ 

e¯‘ ’̄vc‡b †mwU AvKl©Y ev weKl©Y ej jvf K‡i, †m AÂj‡K H AvwnZ e ‘̄i Zwor ej‡¶Î ev Zwor †¶Î 

e‡j|  

Zwor cÖvej¨ : Zwor †¶‡Îi †Kv‡bv we› ỳ‡Z GKwU GKK abvZ¥K Avavb ¯’vcb Ki‡j †mwU †h ej Abyfe K‡i 

Zv‡K H we› ỳi Zwor cÖvej¨ e‡j|  

 Zwor cÖvej¨, E =
q
F

  

Zwor wefe : k~b¨ wef‡ei †Kv‡bv ’̄vb †_‡K ev Amxg `yiZ¡ †_‡K GKK abvZ¥K Avavb‡K Zwor †¶‡Îi †Kv‡bv 

we›`y‡Z Avb‡Z †h cwigvY KvR m¤úbœ nq, Zv‡K H we› ỳi Zwor wefe ev wefe e‡j|  

 

 

cv‡VvËi g~j¨vqb: 2 

eû wbe©vPwb cÖkœ 

mwVK DË‡ii cv‡k wUK () wP ý w`b| 
1. Zwor cÖve‡j¨i GKK wK? 

 K. Nm  L. JC  

 M. NC
   N. V  

2. Zwor †¶‡Îi †Kvb we›`yi cÖvej¨ E n‡j †mLv‡b q Avavb †h ej F Abyyfe Ki‡e Zv wb‡Pi †KvbwU? 

 K. qE  L. 

E
q

  

 M. 

q
E

 N. Eq2
  

3. hLb GKwU e¯‘i m‡½ c„w_exi ms‡hvM NUv‡bv nq ZLb c„w_ex †_‡K e ‘̄wU‡Z B‡jKUªb hvq| Gi A_© n‡jv 

e¯‘wU- 

 K. FYvZ¥K Avav‡b AvwnZ nq L. Aš—iK nq 

 M. wb¯—vwoZ nq N. abvZ¥K Avav‡b AvwnZ nq| 

 

eûc`x mgvwßm~PK eûwbe©vPwb 

4. Avav‡bi †Kvqv›Uvq‡bi †¶‡Î †KvbwU mZ¨Ñ 

 (i) †Kv‡bv e¯‘‡Z Avav‡bi gvb wbiew”Qbœ gv‡bi  
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 (ii) ‡Kv‡bv e¯‘‡Z †gvU Avav‡bi cwigvY B‡jKUª‡Yi Avav‡bi ¸wYZK n‡e 

 (iii) ‡Kv‡bv e¯‘‡Z Avavb wew”Qbœ nq| 

wb‡Pi †KvbwU mwVK?  

 K. i I ii  
 L. ii I iii  
 M. i I iii  
 N. i, ii I iii  
 

cvV-1.3 : Zwor wØ‡gi“  (Electric dipole) 
 

 

D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 Zwor wØ‡gi“ e¨vL¨v Ki‡Z cvi‡eb|  

 Zwor wØ‡gi“i Rb¨ Zvi A‡¶i Dci †Kv‡bv we›`y‡Z Zwor cÖve‡j¨i ivwkgvjv wbY©q Ki‡Z cvi‡eb|  

 Zwor wØ‡gi“i Rb¨ Zvi A‡¶i Dci †Kv‡bv we›`y‡Z Zwor wef‡ei ivwkgvjv wbY©q Ki‡Z cvi‡eb|  

 Zwor wØ‡gi“i Rb¨ Zvi ˆ`‡N©̈ i j¤ ̂mgwØLÊ‡Ki Dci Aew¯’Z †Kv‡bv we› ỳ‡Z Zwor cÖve‡j¨i ivwkgvjv 

wbY©q Ki‡Z cvi‡eb| 

 Zwor wØ‡gi“i Rb¨ Zvi ˆ`‡N©̈ i j¤ ̂mgwØLÊ‡Ki Dci Aew¯’Z †Kv‡bv we›`y‡Z Zwor wef‡ei ivwkgvjv 

wbY©q Ki‡Z cvi‡eb| 

 Zwor †¶‡Îi †h‡Kv‡bv we›`y‡Z cÖvej¨ I Zwor wefe wbY©q Ki‡Z cvi‡eb|  

 

1.3.1 Zwor wØ‡gi“ (Electric dipole)  
mggv‡bi wecixZagx© `ywU we›`y Avavb Aí `~i‡Z¡ Ae¯’vb Ki‡j †h e¨e¯’v (system) MwVZ nq, Zv‡K 

Zwor wØ‡gi“ e‡j| †hgb nvB‡Wªv‡Rb cigvYy‡Z GKwU †cÖvUb Ges GKwU B‡jKUªb ci¯ú‡ii Lye 

KvQvKvwQ Ae¯’vb K‡i GKwU Zwor wØ‡gi“ MVb K‡i| 1.13 wP‡Î GKwU Zwor wØ‡gi“ †`Lv‡bv 

n‡q‡Q| G‡Z `ywU mgvb I wecixZ Avavb +q Ges q ci¯úi †_‡K 2l ~̀i‡Z¡ Aew¯’Z| †Kv‡bv Zwor wØ‡gi“i 

abvZ¥K I FYvZ¥K Avav‡bi ga¨ w`‡q AwZµvš— mij‡iLv‡K H Zwor wØ‡gi“i A¶ e‡j| GKwU Zwor wØ‡gi“i 

mejZv cwigvc Kiv nq Zvi Zwor wØ‡gi“ åvgK (electric depole moment) Øviv|  

 

wPÎ : 1.13 

1.3.2 Zwor wØ‡gi“ åvgK: Zwor wØ‡gi“i †h‡Kv‡bv GKwU Avavb Ges G‡`i ga¨eZx© `~i‡Z¡i ¸Ydj‡K Zwor 

wØ‡gi“ åvgK e‡j| Zwor wØ‡gi“ åvgK GKwU †f±i ivwk Ges G‡K P


 Øviv cÖKvk Kiv nq| †h †Kv‡bv GKwU 

Avavb Ges G‡`i ga¨eZx© `~i‡Z¡i ¸Ydj Øviv Gi gvb cwigvc Kiv nq|  

   p = q  2l   
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P


 Gi w`K nq Zwor wØ‡gi“i A¶ eivei FYvZ¥K Avavb †_‡K abvZ¥K Avav‡bi w`K [wPÎ 1.13]| Gi GKK 

Kzj¤ ̂wgUvi (Cm)| 

1.3.3 GKwU Zwor wØ‡gi“i Rb¨ Zvi A‡¶i Ici †Kv‡bv we›`y‡Z Zwor cÖve‡j¨i ivwkgvjv  

Equation of an Electric Field Intensity at a point on the axial line of an Electric dipole 
Avgiv Rvwb, †Kv‡bv Zwor wØ‡gi“i abvZ¥K I FYvZ¥K Avav‡bi ga¨ w`‡q AwZµvš— mij‡iLv‡K H Zwor 

wØ‡gi“i A¶ e‡j|  

g‡b Kwi, A we›`y‡Z q Ges B we› ỳ‡Z +q ỳwU we› ỳ Avavb ci¯úi †_‡K 2l ~̀i‡Z¡ †_‡K GKwU Zwor wØ‡gi“ ev 

WvB‡cvj MVb K‡i (wPÎ : 1.14)| Avavb `ywU K Zwor gva¨gv¼ wewkó gva¨‡g Aew¯’Z| GB Zwor wØ‡gi“i 

ga¨we›`y O †_‡K Zvi A‡¶i Ici r ~̀i‡Z¡ Aew¯’Z P we› ỳ‡Z Zwor cÖvej¨ wbY©q Ki‡Z n‡e|  

 

wPÎ : 1.14 

GLb A we›`yi q Avav‡bi Rb¨ P we›`y‡Z cÖvej¨,  

 

K
E

o4
1

1  2)( lr
q


 [FYvZ¥K wP ý Aš—g©yLx w`K Z_v AvKl©Y †evSv‡”Q|] 

ev, 

K
E

o4
1

1  2)( lr
q


 , PC eivei 

Avevi, B we›`yi q Avav‡bi Rb¨ P we›`y‡Z cÖvej¨,  

 

K
E

o4
1

2  2)( lr
q


, PD eivei 

†h‡nZz E1 Ges E2 GKB mij‡iLv eivei wecixZ w`‡K wµqv K‡i Ges E2>E1, myZivs P we›`y‡Z jwä cÖvej¨ E 

n‡e|  

12 EEE   Gi w`K n‡e E2 Gi w`‡K Z_v PD eivei 

 E = 

Ko4
1

2)( lr
q


 

Ko4
1

2)( lr
q


 

 = 

K
q

o4 



 2)(
1

lr
 





 2)(
1

lr
 

 = 

K
q

o4 










222

22

)(
)()(

lr
lrlr

 

 = 

K
q

o4
 222 )(

4
lr

rl


= 222 )(4
)2(2

lrK
rlq

o 



  

 q2l = p 

  E = 
Ko4

1
222 )(

2
lr

pr


, PD   iivei ......................................................(1.30) 
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E Gi w`K n‡e Zwor wØ-‡gi“i A¶ eivei FYvZ¥K Avavb †_‡K abvZ¥K Avav‡bi w`‡K, 

we‡kl †¶Î : hw` P we›`ywU wØ‡gi“ †_‡K A‡bK `~‡i nq  

(A_©vr hw` r>> l nq), Zvn‡j r2
 Gi Zzjbvq l2

 †K D‡c¶v Kiv hvq| †m‡¶‡Î,  

 E = 
Ko4

1
4

2
r
pr

   

ev, E = 
Ko4

1
3

2
r

p
  

k~b¨¯’vb ev evqy n‡j K =1, myZivs  

 E = 
Ko4

1
3

2
r

p
 ............................................(1.31) 

Dc‡ii mgxKiY †_‡K †`Lv hvq †h, GKwU Zwor wØ‡gi“ †_‡K A‡bK ~̀‡i Zvi A‡¶i Dci †Kv‡bv we›`y‡Z 

ZworcÖvej¨ `~i‡&Z¡i Nbd‡ji e¨¯—vbycvwZK|  

1.3.4 GKwU Zwor wØ‡gi“i Rb¨ Zvi A‡¶i Ici †Kv‡bv we›`y‡Z Zwor wef‡ei ivwkgvjv  

Equation of an Electric Field Intensity at a Point on Equational line of an Electric Dipole 

Avgiv Rvwb, †Kv‡bv Zwor wØ‡gi“i abvZ¥K I FYvZ¥K Avav‡bi ga¨ w`‡q AwZµvš— mij‡iLv‡K H Zwor 

wØ‡gi“i A¶ e‡j|  

g‡b Kwi, A we›`y‡Z q Ges B we› ỳ‡Z +q ỳwU we› ỳ Avavb ci¯úi †_‡K 2l ~̀i‡Z¡ †_‡K GKwU Zwor wØ‡gi“ ev 

WvB‡cvj MVb K‡i (wPÎ : 1.15)| Avavb `ywU K Zwor gva¨gv¼ wewkó gva¨‡g Aew¯’Z| GB Zwor wØ‡gi“i 

ga¨we›`y O †_‡K Zvi A‡¶i Ici r ~̀i‡Z¡ Aew¯’Z P we›`y‡Z Zwor wefe wbY©q Ki‡Z n‡e|  

 

wPÎ : 1.15 

GLb A we›`yi q Avav‡bi Rb¨ P we›`y‡Z wefe,  

 V1= 
Ko4

1
)( lr

q


 

Avevi, B  we› ỳi q Avav‡bi Rb¨ P we›`y‡Z wefe, 

 V2 = 

Ko4
1

)( lr
q


 

GLb P we›`yi wefe V n‡j, 

 V = V1+V2  

 = 
Ko4

1
)( lr

q


+ 

Ko4
1

)( lr
q


 

 = 
K

q

o4





 )(
1

lr 



 )(
1

lr
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 = 
K

q

o4 








22 lr
lrlr

 

 = 
Ko4

1
)(

2
22 lr
lq




 

 q  2l = p

 V =
Ko4

1
)( 22 lr

p


 ....................................(1.32)  

we‡kl †¶Î : hw` P we› ỳwU †_‡K A‡bK ~̀‡i nq (A_©vr hw` r>>l nq), Zvn‡j r2
 Gi Zzjbvq l2

 †K D‡c¶v Kiv 

hvq| †m‡¶‡Î  

 V= 

Ko4
1

2r
p

 

k~b¨¯’vb (ev evqy) n‡j K =1, myZivs 

 V=
o4

1
2r
p

 ...............................................(1.33) 

Dc‡ii mgxKiY †_‡K †`Lv hvq †h, GKwU Zwor wØ‡gi“ †_‡K A‡bK `~‡i Zvi A‡¶i Dci †Kv‡bv we›`y‡Z Zwor 

wefe ~̀i‡Z¡i e‡M©i e¨¯—vbycvwZK|  

1.3.5 GKwU Zwor wØ‡gi“i ˆ`‡N©¨i j¤ ̂mgwØLÊ‡Ki Dci Aew¯’Z †Kv‡bv we› ỳ‡Z Zwor cÖve‡j¨i ivwkgvjv 

(Equation of An Electric Field Intensity at a point on Equatorial Line of an Electric Dipole)  
g‡b Kwi, A we›`y‡Z -q Ges B we›`y‡Z +q `ywU we›`y 

Avavb ci¯úi †_‡K 2l ~̀i‡Z¡ †_‡K GKwU Zwor 

wØ‡gi“ ev WvB‡cvj MVb K‡i (wPÎ 1.16)| Avavb `ywU 

K Zwor gva¨gv¼ wewkó gva¨‡g Aew¯’Z| GB Zwor 

wØ‡gi“i ga¨we›`y O †_‡K Zvi j¤̂ mgwØLÊ‡Ki Ici r 
`~i‡Z¡ Aew¯’Z P we›`y‡Z Zwor cÖvej¨ wbY©q Ki‡Z n‡e|  

 

GLb A we›`yi q Avav‡bi Rb¨ P we›`y‡Z cÖvej¨  

 E1 =
Ko4

1
)( 22 lr

q

    [FYvZ¥K wP ý Aš—gy©Lx 

w`K Z_v AvKl©Y †evSv‡”Q|] 

 E1 = Ko4
1

)( 22 lr
q


,  PC eivei 

Avevi B we›`yi +q Avav‡bi Rb¨ P we›`y‡Z cÖvej¨  

E2 = Ko4
1

)( 22 lr
q


,   [abvZ¥K w Pý ewng©yLx w`K Z_v weKl©Y †evSv‡”Q|] 

 E2 = Ko4
1

)( 22 lr
q


,  PD eivei 

 

wPÎ : 1.16 
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GLb P we›`y‡Z Zwor cÖvej¨ n‡e E1 I E2 Gi jwä|  

aiv hvK,PAB =PBA =   

myZivs P we›`y‡Z wµqvkxj  E1 I E2 Gi Aš—f©y³ †KvY,  

  DPC =PAB+PBA= 

‡f±‡ii mvgvš—wiK m~Îvbymv‡i P we›`y‡Z jwä cÖvej¨,  

 E = 2cos2 21
2
2

2
1 EEEE   

Avgiv Rvwb, E1 = E2  

myZivs E1=E2 = 
Ko4

1
)( 22 lr

q


  

E  = 2cos22 2
1

2
1 EE     

  =  2
11 cos22)2cos1(2 EE     

  = cos2 1E    

 

GLb, 2.16 wPÎ †_‡K cvB cos  =
22 lr

l


   

 E = 2
Ko4

1
)( 22 lr

q



22 lr

l


 

ev, E = 
Ko4

1

2
3

22 )(

2

lr

lq


 

Avgiv Rvwb, Zwor wØ‡gi“i åvgK, p = 2aq  

 E = 
Ko4

1

2
3

22 )( lr

p



 ...................................(1.34) 

†h‡nZz E1 I E2 Gi gvb mgvb, myZivs jwä E, E1 I E2 Gi Aš—f©y³ †KvY 2 †K mgwØLwÊZ K‡i| 

DPR=PBA= GKB f~wg DPB Gi Ici Abyiƒc †KvY, myZivs PR, BA Gi mgvš—ivj| 

AZGe, wØ‡gi“i j¤^ mgwØLÊ‡Ki Ici Zwor cÖve‡j¨i w`K n‡e wØ‡gi“ A‡¶i mgvš—ivj wØ‡gi“i abvZ¥K 

Avavb †_‡K FYvZ¥K Avav‡bi w`‡K| 

we‡kl †¶Î : hw` P we›`ywU wØ‡gi“ †_‡K A‡bK `~‡i nq (A_©vr, r>>l nq) Zvn‡j r2
 Gi Zzjbvq l2

 †K D‡c¶v 

Kiv hvq, †m‡¶‡Î,  

 E =
Ko4

1
3r

p
  

k~b¨¯’vb ev evqy n‡j K=1 myZivs  

 E =
o4

1
3r

p
   .......................................(1.35) 
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1.3.6 GKwU Zwor wØ‡gi“i ˆ`‡N©¨i j¤ ̂mgwØLÊ‡Ki Ici †h‡Kv‡bv we› ỳ‡Z Zwor wef‡ei ivwkgvjv  

(Equation of an Electric Potential at a point on Equatorial Line of an Electric Diple)   
g‡b Kwi, A we›`y‡Z q Ges B we› ỳ‡Z +q ỳwU we› ỳ Avavb ci¯úi †_‡K 2l ~̀i‡Z¡ †_‡K GKwU Zwor wØ‡gi“ ev 

WvB‡cvj MVb K‡i (wPÎ 1.17)| Avavb ỳwU K Zwor ga¨gv¼ wewkó gva¨‡g Aew¯’Z| GB Zwor wØ‡gi“i ga¨we›`y 

O †_‡K Zvi j¤̂ mgwØLÊ‡Ki Ici r `~i‡Z¡ Aew¯’Z P we›`y‡Z Zwor wefe wbY©q Ki‡Z n‡e|  

 

GLb A we›`yi q Avav‡bi Rb¨ P we›`y‡Z wefe,  

 V1 = Ko4
1

22 lr

q


   

Ges B we›`yi q Avav‡bi Rb¨ P we›`y‡Z wefe 

 V2 = Ko4
1

22 lr

q


   

  P  we› ỳ‡Z †gvU wefe, 

 V = V1+V2  

 = 
Ko4

1
22 lr

q


+

Ko4
1

22 lr

q


 

 = 0 
A_©vr Zwor wØ‡gi“i ˆ`‡N©̈ i j¤ ̂mgwØLÊ‡Ki Ici †h‡Kv‡bv we›`y‡Z Zwor wefe k~b¨| 

 

mvi-ms‡¶c :  

Zwor wØ‡gi“ (Electric Dipole) : mggv‡bi wecixZagx© `ywU we› ỳ Avavb Aí `~i‡Z¡ Ae¯’vb Ki‡j †h e¨e ’̄v 

(system) MwVZ nq, Zv‡K Zwor wØ‡gi“ e‡j|  

Zwor wØ‡gi“ åvgK (Electric Dipole moment) : Zwor wØ‡gi“i †h‡Kv‡bv GKU Avavb Ges G‡`i ga¨eZx© 

`~i‡Z¡i ¸Ydj‡K Zwor wØ‡gi“ åvgK e‡j| 

 

 

cv‡VvËi g~j¨vqb: 3 

eûwbe©vPwb cÖkœ 

mwVK DË‡ii cv‡k wUK () wP ý w`b|  

1. GKwU Zwor wØ‡gi“i Avavb `ywUi cwigvY KZ n‡e? 

 K. C19108   I C19108   L. C19104   I C19102   

 M. C19103   I C19106     N. C19104   I C19104   

 

MvwYwZK D`vniY 1.10| k~b¨ ’̄v‡b ivLv GKwU Zwor wØ‡gi“ 4 cm `~‡i _vKv 10 c gv‡bi ỳwU mgvb I 

wecixZgyLx Zwor Avavb Øviv MVb Kiv n‡q‡Q| (K) wØ‡gi“wUi A‡¶i Dci Gi †K›`ª †_‡K 20 cm `~‡i Aew¯’Z 

GKwU we›`y‡Z Zwor cÖvej¨ wbY©q Ki“b; (L) wØ‡gi“wUi j¤ ̂ wØLÊ‡Ki Dci †K›`ª †_‡K 20 cm `~‡i †Kv‡bv 

wPÎ : 1.17 
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we›`y‡Z Zwor cÖvej¨ wbY©q Ki“b| (M) Zwor wØ‡gi“wU‡K 4105NC
 cÖve‡j¨i Zwor †¶‡Î ¯’vcb Ki‡j Gi 

Dci wµqvkxj e‡ji gvb wbY©q Ki“b|  

(K) Avgiv Rvwb, Zwor wØ‡gi“i åvgK,  
 P = 2a  q 
  = 4101010

   

  = 4010 Cm  

Zwor wØ‡gi“i A‡¶i Dci cÖvej¨, 

 

)(
2

4
1

221 ax
prE

o 



 

  = 22222

28
9

})102()1020{(
102010402109 






  

  = 244

1

)10410400(
1014400








 

  = 24 )10396(
14400


 

  = 83 101018.9  
 

  = 151018.9  NC  

(L) j¤ŵØLÊ‡Ki Dci cÖvej¨,    

  2/3222 )(4
1

ar
PE

o 



 

  2/32222

89

})102()1020{(
1040109








  

  2/344 )10410400(
3600

 


 

  2/34 )10404(
3600




 

  5103.3
3600


  

  

5101090  

  

181090.10  NC  

(M) Zwor wØ‡gi“i Dci wµqvkxj ej,  
 F = qE 
  = 10104105 
  = 4N   

D: 9.18105 NC, 10.90  108 NC,  4 N   
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cvV-1.4 : aviKZ¡ 

 

 

D‡Ïk¨ 

G cvV †k‡l Avcwb- 

 cwievn‡Ki aviKZ¡ e¨vL¨v Ki‡Z cvi‡eb; 

 †MvjvKvi cwievn‡Ki Rb¨ aviKZ¡ wbY©q Ki‡Z cvi‡eb; 

 `ywU cwievnxi g‡a¨ aviKZ¡ Abymv‡i Avavb eÈb e¨vL¨v Ki‡Z cvi‡eb| 

 

1.4.1 cwievnxi aviKZ¡ (Capacitance of a Conductor)  

†Kvb e¯‘‡Z Zvc cÖ‡qvM Ki‡j †hgb Gi ZvcgvÎv e„w× cvq †Zgwb †Kv‡bv cwievnx‡Z Avavb cÖ̀ vb 

Ki‡j Gi wefeI ZZ †ewk e„w× cv‡e| ZvcweÁv‡b †Kv‡bv e ‘̄i ZvcgvÎv GKK cwigvY e„w× Ki‡Z 

†h cwigvY Zv‡ci cÖ‡qvRb nq Zv‡K H e¯‘i Zvc aviY ¶gZv e‡j| GKBfv‡e, w¯’i Zwor weÁv‡b †Kv‡bv e¯‘i 

wefe GKK cwigvY e„w× Ki‡Z †h cwigvY Avav‡bi cÖ‡qvRb nq, Zv‡K H e ‘̄i Avavb aviY ¶gZv ev ms‡¶‡c 

aviKZ¡ e‡j|  

msÁv: †Kv‡bv wefe GKK cwigvY e„w× Ki‡Z †h cwigvY Avav‡bi cÖ‡qvRb nq, Zv‡K H cwievn‡Ki aviKZ¡ e‡j| 

g‡b Kwi, †Kv‡bv cwievn‡Ki wefe V cwigvY e„w× Ki‡Z Q cwigvY Avavb cÖ‡qvRb nq, myZivs cwievn‡Ki 

aviKZ¡,  

 Q  V  

ev, 

V
Q

 aª“eK = aviKZ¡ 

 C = 
V
Q

.............................................(1.36) 

GKK: Gm. AvB ev S.I c×wZ‡Z aviK‡Z¡i GKK d¨vivW (F)| 

(1.36) mgxKiY †_‡K †`Lv hvq †h, V=1 †fvë (V) Ges Q =1 Kzj¤̂ (C) n‡j C=1 d¨vivW (F) nq|  

d¨viv‡Wi msÁv : †Kv‡bv cwievnxi wefe GK †fvë (1V) e„w× Ki‡Z hw` GK Kzj¤ ̂(1C) Avav‡bi cÖ‡qvRb nq, 

Zvn‡j H cwievnxi aviKZ¡‡K GK d¨vivW (1F) e‡j| 

   1F = 11CV
1V
1 
C

  

GK d¨vivW (1F) †ek eo GKK weavq, G‡K mPivPi e¨envi Kiv nq bv gvB‡µvd¨vivW (F) †K&B avivK‡Z¡i 

GKK wn‡m‡e e¨envi Kiv nq| GK d¨viv‡Wi `k j¶ fv‡Mi GK fvM‡K GK gvB‡µvd¨vivW e‡j| A_©vr 

1F=10F.  
gvB‡µvd¨vivW QvovI b¨v‡bvd¨vivW (nF), wc‡Kvd¨vivW ev gvB‡µv gvB‡µvd¨vivW (F) GKKI e¨envi Kiv nq| 

 1nF = 10F Ges 1pF = 1F =10F 

1.4.2 †MvjvKvi cwievn‡Ki aviKZ¡ (Capacitance of a Spherical Conductor)  
awi, r e¨vmv‡a©i GKwU duvcv †MvjvKvi cwievnK‡K K Zwor gva¨gv‡¼i GKwU gva¨‡g ¯’vcb Kiv n‡jv, G‡Z +Q 

cwigvY Avavb cÖ̀ vb Kivq Gi wefe n‡jv V1 myZivs †MvjKwUi aviKZ¡ n‡e,  

 C = 
V
q

 ...............................................(1.37) 
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†Mvj‡K cÖ̀ Ë Avavb †MvjK c„‡ôi me©Î mgfv‡e Qwo‡q co‡e Ges †Mvj‡Ki c„ô †_‡K ej‡iLv¸‡jv c„‡ôi 

j¤f̂v‡e e¨vmva© eivei evB‡ii w`‡K †ei n‡e [wPÎ 1.18(K)] ej‡iLv¸‡jv‡K †cQ‡bi w`‡K ewa©Z Ki‡j †K‡›`ª 

wgwjZ n‡e [wPÎ 1.18 (L)]| Avevi +Q Avavb‡K †K‡›`ª Av‡Q g‡b Ki‡jI wVK GKB iƒ‡c ej‡iLv¸‡jv †ei n‡e| 

myZivs +Q Avavb‡K †Mvj‡Ki †K‡›`ª we‡ePbv Kiv hvq| Kv‡RB †Mvj‡Ki c„‡ô ev †Mvj‡Ki wefe,  

 

(K)                                         (L) 

wPÎ : 1.18 

 V=
Ko4

1  
r
Q

.............................(1.38) 

(1.37) mgxKi‡Y V Gi gvb ewm‡q cvB,  

 C = 4oKr  ..................................(1.39) 

‡MvjKwU hw` evqy ev k~b¨ gva¨‡g Aew¯’Z nq, Zvn‡j K=1 n‡e,  

myZivs (1.39) mgxKiY †_‡K cvB- 

 C = 4o r   
GLv‡b, 4o  ivwkwU aª“eK, 

  C  r  ...................................(1.40) 

Dc‡ii mgxKiY †_‡K †`Lv hvq †h, †MvjvKvi cwievn‡Ki aviKZ¡ Gi e¨vmv‡a©i mgvbycvwZK| 

1.4.3 Zwor aviK (Electric Capacitor)  

mvaviYfv‡e ÔaviKÕ ej‡Z eySvq ÔaviYKvixÕ ev †h aviY K‡i, †h e¯‘ Avavb a‡i ivL‡Z cv‡i Zv‡K aviK e‡j| 

†Kv‡bv cwievnxi G Avavb a‡i ivLvi ¶gZv Amxg bq, KviY cÖ‡Z¨K cwievnxi GKwU wbw`©ó gvÎvi Avavb avi‡Yi 

¶gZv i‡q‡Q| G wbw`©ó gvÎvi AwZwi³ Avavb cÖ̀ vb Ki‡j cwievnxwU µgk Avavb nviv‡Z _vK‡e, †Kv‡bv Dcvq 

ev e¨e ’̄vq cwievnxi wefe hw` Kgv‡bv hvq Z‡e cwievnxwU wbw`©ó gvÎvi AwZwi³ wKQz Avavb a‡i ivLvi ¶gZv 

AR©b K‡i, w ’̄i Zwor we`¨vq aviKZ¡ e„w× Kivi G K…wÎg Dcvq ev e¨e¯’v ev †KŠkj‡K aviK e‡j| mvaviYZ GKwU 

Aš—ixZ I Aci GKwU f~-mshy³ cwievn‡Ki ¯’v‡b †Kv‡bv Aš—iK c`v_© †hgb- evqy,KvP, cvw÷K BZ¨vw` ’̄vcb 

K‡i aviK ˆZwi Kiv nq, cwievnx ỳwU‡K aviK cvZ Ges Aš—iK c`v_©‡K WvBB‡jKwUªK c`v_© e‡j| 

 

+Q 

+Q 
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wPÎ : 1.19 

msÁv: †h hvwš¿K cÖwµqvi KvQvKvwQ `ywU cwievnxi ga¨eZx© ¯’v‡b Aš—iK c`v_© †i‡L Zwor msi¶Y K‡i ivLv nq, 

†m cÖwµqv‡K aviK e‡j|  

wµqvbxwZ : wPÎ 1.19 G A GKwU Aš—ixZ cwievnx| A-‡K GKwU Zwor Drcv`K h‡š¿i mv‡_ hy³ K‡i ab Avav‡b 

AvwnZ Ki‡j GwU ab wefe cÖvß n‡e| B aviKwU Avavb k~b¨ ev f~-mshy³ cwievnx| B aviKwU A  Gi Kv‡Q ¯’vwcZ 

(wPÎ 1.19)| B aviKwU A Gi KvQvKvwQ ¯’vwcZ nIqvq Av‡ek cÖwµqvq B aviKwUi †h cÖvš— A Gi KvQvKvwQ †m 

cÖv‡š— FY Avavb Ges `~ieZx© cÖv‡š— ab Avavb Avweó n‡e| GLb B aviK‡K f~-mshy³ Ki‡j c„w_ex †_‡K 

B‡jKUªb B avi‡K cÖ‡ek K‡i Gi ab Avavb‡K wbw®Œq Ki‡e| GLb B Gi FY Avavb A Gi Dci FY wefe 

Ava¨v‡ivcY Ki‡e| d‡j A Gi wefe wKQzUv K‡g hv‡e| 

Avgiv Rvwb, C=
V
Q

 . 

myZivs A Gi wefe Kg‡j Gi aviKZ¡ e„w× cv‡e, djkÖ“wZ‡Z A wbw`©ó gvÎvi AwZwi³ Avavb MÖnY Ki‡Z cvi‡e| 

B †K hZB A Gi wbK‡U Avbv n‡e, A Gi wefe ZZB Kg‡e Ges aviKZ¡ e„w× cv‡e| Dc‡ii NUbv †_‡K †`Lv 

hvq †h, B cvZ‡K A_©vr fy-mshy³ Avavbnxb GKwU cvZ B †K A Gi KvQvKvwQ ¯’vcb Kivq A Gi aviKZ¡ e„w× 

†c‡q‡Q| G hvwš¿K e¨e¯’v‡KB aviK e‡j|  

 

 

mvi-ms‡¶c :  

cwievn‡Ki aviKZ¡ : †Kv‡bv cwievnxi wefe GKK cwigvY e„w× Ki‡Z †h cwigvY Avav‡bi cÖ‡qvRb nq, Zv‡K 

H cwievnxi aviKZ¡ e‡j| 

d¨vivW: †Kv‡bv cwievnxi wefe GK †fvë (1V) e„w× Ki‡Z hw` GK Kzj¤ ̂(1C) Avav‡bi cÖ‡qvRb nq, Zvn‡j 

H cwievnxi aviKZ¡ GK d¨vivW (1F) e‡j|  

 

MvwYwZK D`vniY 1.11: 125 wU †MvjvKvi †duvUv‡K (e¨vmva© 0.02m) GK‡Î K‡i GKwU eo †duvUvq cwiYZ Kiv 

n‡jv| hw` cÖwZwU †duvUvq Avav‡bi cwigvY| 1C nq, Z‡e eo †duvUvi aviKZ¡ I wefe wbY©q Ki“b|  

 eo †duvUvi AvqZb = †QvU †duvUvi 125 ¸Y GLv‡b,  
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3
4125

3
4 rR      †QvU †duvUvi e¨vmva©, r = 0.02 m   

 ev, R3 = 125 r3
   eo †duvUvi e¨vmva©, = R   

 ev, R = 5r  cÖwZwU †QvU †duvUvi Avavb, q = 1C  

 ev, R = 50.02  eo †duvUvi Avavb, Q = 125 q = 125 C   

  R = 0.10 m   eo †duvUvi aviKZ¡, C =?  

   eo †duvUvq wefe, V = ?  
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 eo †duvUvi aviKZ¡, C = 4oR 
  = 43.148.854100.10 
  = 11.1210F  

   eo †duvUvi wefe, V = 
C
Q

  

  121012.11
125


  

  V1024.11 12  

D: 11.1210F I 11.2410V 

 

 

cvV-1.5 : aviK : avi‡Ki mwbœ‡ek I kw³ 

 

 

D‡Ïk¨ 

G cvV †k‡l AvcwbÑ 

 aviK I avi‡Ki aviKZ¡ e¨vL¨v Ki‡Z cvi‡eb; 

 mgvš—ivj cvZ avi‡Ki aviK‡Z¡i ivwkgvjv cÖwZcv`b Ki‡Z cvi‡eb; 

 avi‡Ki mwbœ‡ek I Zzj¨ aviKZ¡ e¨vL¨v Ki‡Z cvi‡eb; 

 avi‡Ki †kªwY mwbœ‡e‡k Zzj¨ aviKZ¡ wbY©q Ki‡Z cvi‡eb; 

 avi‡Ki mgvš—ivj mwbœ‡e‡k Zzj¨ aviKZ¡ wbY©q Ki‡Z cvi‡eb; 

 avi‡Ki kw³i ivwkgvjv wbY©q Ki‡Z cvi‡eb| 

 

1.5.1 avi‡Ki aviKZ¡ 

‡Kv‡bv avi‡Ki cvZØ‡q †h cwigvY Avavb Rgv n‡j G‡`i g‡a¨ GKK wefe cv_©K¨ eRvq _v‡K, Zv‡K 

H avi‡Ki aviKZ¡ e‡j| 

avi‡Ki cÖ‡Z¨K cv‡Z Q cwigvY Avavb cÖ̀ vb Kivq hw` cvZØ‡qi wefe cv_©K¨ V nq, Zvn‡j 

 C = 
V
Q

  ..............................................(1.41) 

aviK‡Z¡i GKK : †Kv‡bv avi‡Ki `yB cv‡Zi wefe cv_©K¨ 1 †fvë (1V) eRvq ivL‡Z hw` cÖ‡Z¨K cv‡Z 1 Kzj¤ ̂

(1C) Avav‡bi cÖ‡qvRb nq, Zvn‡j †mB avi‡Ki aviKZ¡‡K 1 d¨vivW (1F) ejv nq|  

   1F=
V
C

1
1 =1CV

   

1.5.2 mgvš—ivj cvZ avi‡Ki aviKZ¡ 

(Capacitance of a Parallel Plate Capacitor)   
GKB AvK…wZ I †¶Îd‡ji ỳwU avZe cvZ‡K ci¯ú‡ii KvQvKvwQ Ges mgvš—iv‡j ¯’vcb K‡i GKwU‡K Kzcwievnx 

c`v_© Øviv f~wg n‡Z Aš—wiZ Ae¯’vq I Zwor Dr‡mi mv‡_ mshy³ K‡i Ges AciwU‡K fy-mshy³ K‡i G‡`i 

ga¨eZx© duvKv ’̄v‡b Aš—iK gva¨g ev WvB-B‡jKwUªK e¯‘LÊ Øviv wew”Qbœ Kiv nq, Zvn‡j GKwU mgvš—ivj cvZ 

aviK ˆZix Kiv nq [1.20]| 
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wPÎ : 1.20 

g‡b Kwi, GKwU mgvš—ivj cvZ avi‡Ki Aš—wiZ cvZ X Ges fy-mshy³ cvZ Y .  

GLb awi, 

 A = avi‡Ki cÖ‡Z¨K cv‡Zi †¶Îdj, 

 d =  cvZØ‡qi ga¨eZx© `~iZ¡, 

  = cvZØ‡qi ga¨eZx© gva¨‡gi †f`b‡hvM¨Zv, 

 Q = cÖ‡Z¨K cv‡Z †gvU Avavb, 

 V = cvZØ‡qi wefe cv_©K¨ 

  = 
A
Q

 cÖ‡Z¨K cv‡Z Avavb NbZ¡ 

myZivs, avi‡Ki aviKZ¡, C=
V
Q

  .....................................(1.42) 

X Ges Y cvZ ỳwU Lye KvQvKvwQ Aew¯’Z| X cv‡Z +Q cwigv‡Y Avavb cÖ̀ vb Ki‡j, X n‡Z ej‡iLv¸‡jv 

j¤f̂v‡e †ei n‡q wbKUeZx© f~-mshy³ cvZ Y Gi Dci j¤f̂v‡e co‡e| ˆe ỳ¨wZK Av‡e‡ki d‡j Y cvZ FY 

Avav‡b Avweó n‡e Ges Y cv‡Zi †fZ‡ii c„‡ôi Avweó FY Avavb X cv‡Zi Av‡ekx ab Avav‡bi mgvb n‡e| X 

I Y cvZ ỳwU Lye KvQvKvwQ Aew¯’Z e‡j ga¨eZx© ’̄v‡b ej‡iLv¸‡jv ci¯úi mgvš—ivj I mylgfv‡e ewÈZ n‡e, 

d‡j cvZ ỳwUi ga¨eZx© ¯’v‡b Zwor cÖvej¨ me©Î mylg n‡e KviY Avgiv c~‡e©B †R‡bwQ abvZ¥K cv‡Zi GKK 

†¶Îdj †_‡K hZ msL¨K ej‡iLv wbM©Z n‡e ga¨eZx© ¯’v‡bi †h †Kv‡bv GKK †¶Îd‡ji ga¨ w`‡q ZZ msL¨K 

†iLv AwZµg K‡i|  

myZivs cvZØ‡qi c„‡ôi Zwor cÖvej¨ Ges cvZØ‡qi ga¨eZx© ’̄v‡bi Zwor cÖvej¨ GKB n‡e|  

GLb, †Kv‡bv cv‡Îi c„‡ô Zwor cÖvej¨; 

 E = 



  

ev, E =
A

Q


 

wKš‘ V= Ed  

ev, V = 
d

Qd


  

(1.42) mgxKi‡Y gvb ewm‡q cvBÑ 
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 C = 
Qd

AQ    

  C = 
d
A

.................................(1.43) 

‡h‡nZz, K=
o


  

ev,  = oK  

  C = 
d
Ko

   

cvZØ‡qi ga¨eZx© gva¨g hw` evqy nq Z‡e  = o Ges K=1 aiv nq,  

C = 
d
Ko 

Dc‡iv³ mgxKiYwU mgvš—ivj cvZ avi‡Ki aviK‡Z¡i ivwkgvjv wb‡`©k K‡i| 

avi‡Ki wbf©ikxjZv (Dependence of Capacitors)  

Avgiv Rvwb, avi‡Ki aviKZ¡, C = 
d
KAo

  

G mgxKiY †_‡K †`Lv hvq, aviKZ¡ wbf©i K‡i  

1. avi‡Ki cv‡Zi †¶Îd‡ji Dci, 

2. cvZØ‡qi ga¨eZx© ~̀i‡Z¡i Dci, 

3. cvZØ‡qi ga¨eZx© gva¨‡gi Zwor gva¨gv‡¼i Dci| 

1.5.3 avi‡Ki ms‡hvM (Combination of Capacitors) 
e¨envwiK Kv‡R cÖ‡qvRb Abyhvqx aviKZ¡ cvIqvi Rb¨ GKvwaK aviK GK‡Î mshy³ Kiv nq, GKvwaK aviK‡K 

GK‡Î e¨envi Kiv‡K avi‡Ki ms‡hvM ev mgevq ev mwbœ‡ek e‡j| mshy³ aviK¸‡jv GK‡Î GKwU avi‡Ki b¨vq 

KvR K‡i| avi‡Ki ms‡hvM `yÕcÖKvi| h_vÑ  

1. †kªwY ms‡hvM (Series combination) I 

2. mgvš—ivj ms‡hvM (Parallel Combination)  

Zzj¨ aviK I Zzj¨ aviKZ¡ (Equivalent Capacitor and Equivalent Capacitance)   

avi‡Ki †Kv‡bv ms‡hv‡Mi cwie‡Z© GKwU gvÎ aviK e¨envi Ki‡j hw` aviKwUi Avavb Ges cvZØ‡qi g‡a¨ wefe 

cv_©K¨ ms‡hv‡Mi Avavb I wefe cv_©‡K¨i mgvb _v‡K, Z‡e H aviKwU‡K H ms‡hv‡Mi Zzj¨ aviK e‡j, Avi Zvi 

aviK‡Z¡‡K H ms‡hv‡Mi Zzj¨ aviKZ¡ e‡j|  

avi‡Ki †kªwY ms‡hvM (Cobination of Series Capacitors)   

KZK¸‡jv aviK‡K hw` Ggbfv‡e hy³ Kiv nq hv‡Z cÖ_g avi‡Ki wØZxq cv‡Zi mv‡_ wØZxq avi‡Ki cÖ_g cvZ, 

aviK¸‡jv wØZxq avi‡Ki wØZxq cv‡Zi mv‡_ Z„Zxq avi‡Ki cÖ_g cvZ BZ¨vw` aviK¸‡jv GKBiƒ‡c mshy³ _v‡K 

Ges me©‡kl avi‡Ki †kl cvZ f~-mshy³ _v‡K ZLb G‡K avi‡Ki †kªwY ms‡hvM e‡j| 

 

 

 

 

 

wPÎ : 1.21 

E D C B 
V3 V2 V1 

F A 

C3 C2 C1 

  Q 

+Q 

+Q 

+Q 

  Q 

  Q 
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hw` Q cwigvY ab Avavb cÖ_g avi‡Ki cÖ_g cvZ A †Z cÖ̀ vb Kiv nq Z‡e Zwor Av‡e‡ki d‡j cÖ_g avi‡Ki 

wØZxq cvZ B, Q cwigvY FY Avav‡b Avweó n‡e Ges Q cwigvY ab Avavb wØZxq avi‡Ki cÖ_g cv‡Z cÖevwnZ 

_v‡K [wPÎ 1.21]| Giƒ‡c cÖwZwU avi‡Ki cÖ_g cvZ Q cwigvY ab Avavb Ges wØZxq cvZ Q cwigvY FY Avavb 

jvf K‡i| awi, cÖ_g, wØZxq I Z…Zxq avi‡Ki cvZØ‡qi g‡a¨ wefe cv_©K¨ h_vµ‡g V1, V2, V3 nq Ges 

ms‡hv‡Mi cÖ_g cvZ A Ges †kl cvZ F Gi g‡a¨ wefe cv_©K¨ hw` V nq, Zvn‡j  

 V = V1+V2+V3. ......................................... (1.44) 

GLb, V1 =
1C

Q , V2=
2C

Q  I V3 =
3C

Q
   

   V =
1C

Q +
2C

Q
+

3C
Q

= Q 
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111
CCC

...................................... (1.45) 

GLb hw` avi‡Ki GB †kªwY ms‡hv‡Mi cwie‡Z© Ggb GKwU aviK e¨envi Kiv nq hvi ỳwU cv‡Zi wefe cv_©K¨ V 

Ges Zvi Avavb Q nq, Z‡e †m‡¶‡Î Zvi aviKZ¡ Z_v ms‡hv‡Mi Zzj¨ aviKZ¡ n‡e 

 Cs = 
V
Q

   

ev, V = 
sC

Q
 ..........................................(1.46) 

(1.44) mgxKi‡Y (1.45) Ges (1.46) mgxKiY ewm‡q cvB, 

 

sC
Q = 

1C
Q +

2C
Q

+

3C
Q

 

  

sC
1 = 

1

1
C

+
2

1
C

+

3

1
C

 

ms‡hv‡M wZbwU avi‡Ki cwie‡Z© hw` n msL¨K aviK _v‡K, Z‡e,  

 

sC
1 = 

1

1
C

+
2

1
C

+

3

1
C

+--------
nC

1
 ..........................................(1.47) 

myZivs †kªwY ms‡hv‡Mi Zzj¨ aviK‡Z¡i wecixZ gvb aviK¸‡jvi aviK‡Z¡i wecixZ gv‡bi mgwói mgvb|  

avi‡Ki mgvš—ivj ms‡hvM (Combination of Parallel Capacitors)  

KZK¸‡jv aviK‡K hw` Ggbfv‡e hy³ Kiv nq hv‡Z aviK¸‡jvi cÖ‡Z¨KwUi cÖ_g cvZ GK we›`y‡Z Ges wØZxq 

cvZ Aci GK we› ỳ‡Z hy³ _v‡K ZLb G‡K avi‡Ki mgvš—ivj ms‡hvM e‡j|  

C1, C2 I C3 aviK‡Z¡i wZbwU avi‡Ki cÖ‡Z¨KwUi cÖ_g cvZ M we› ỳ‡Z Ges wØZxq cvZ  N we› ỳ‡Z hy³ Av‡Q| 

wØZxq cvZwU N we› ỳ‡Z hy³ n‡q f~-mshy³ n‡q‡Q [wPÎ 1.22]| GLb M we› ỳ‡Z Q cwigvY abvZ¥K Avavb cÖ̀ vb 

Ki‡j Q Avavb aviKZ¡ Abyhvqx aviK¸‡jv‡Z Qwo‡q hv‡e| †h‡nZz me KqwU avi‡Ki abvZ¥K cvZ GK mv‡_ hy³ 

Ges FYvZ¥K cvZ¸wjI GKmv‡_ hy³, myZivs cÖ‡Z¨K avi‡Ki cvZ ỳwUi g‡a¨ wefe cv_©K¨ mgvb n‡e| g‡b Kwi, 

C1, C2, C3  aviK‡Z¡i aviK wZbwU‡Z mwÂZ Avav‡bi cwigvY Q1, Q2, Q3  Ges M I N we› ỳi g‡a¨ wefe cv_©K¨ 

V| 

myZivs Q1 = C1V  

 Q2 = C2V  

 Q3 = C3V  
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GLb Q=Q1+Q2+Q3 = cÖ̀ Ë Avavb, ..................................(1.48) 

Q = C1V+C2V+C3V 
 = V(C1+C2+C3) ......................................(1.49) 

 

wPÎ : 1.22 

GLb hw` avi‡Ki GB mgvš—ivj ms‡hv‡Mi cwie‡Z© Ggb GKwU aviK e¨envi Kiv nq hvi ỳwU cv‡Zi wefe 

cv_©K¨ V Ges Zvi Avavb Q nq, Z‡e †m‡¶‡Î Zvi aviKZ¡ Z_v ms‡hv‡Mi Zzj¨ aviKZ¡ n‡e 

 Cp = 
V
Q

  

ev, Q = CpV ........................................(1.50) 

(1.48) mgxKi‡Y (1.49) I (1.50) mgxKiY ewm‡q cvBÑ 

 CpV = C1V+C2V+C3V  

ev, Cp = C1+C2+C3  

ms‡hv‡M wZbwU avi‡Ki cwie‡Z© hw` n msL¨K aviK _v‡K,  

Z‡e, Cp = C1+C2+C3 +...............+Cn         ..........................(1.51) 

myZivs mgvš—ivj ms‡hv‡Mi Zzj¨ aviKZ¡ aviK¸‡jvi aviK‡Z¡i mgwói mgvb|  

avi‡Ki kw³ (Energy of a Capacitor)  

GKwU aviK‡K AvwnZ Ki‡Z †h KvR m¤úv`b Ki‡Z nq, †m cwigvY kw³ aviKwUi Zwor‡¶‡Î w¯’wZkw³ wn‡m‡e 

mwÂZ _v‡K hv avi‡Ki ¶iYKv‡ji mgq Avevi wd‡i cvIqv hvq| aiv hvK, †Kv‡bv avi‡Ki aviKZ¡ C1 

AvwnZKi‡Yi mgqKv‡j Q cwigvY Avavb †`Iqvq avi‡Ki cvZ ỳwUi g‡a¨ †Kv‡bv GK gyn~‡Z© wefe cv_©K¨ n‡jv V 

Ges G AvwnZKi‡Yi Rb¨ U cwigvY KvR m¤úbœ nq| myZivs U n‡jv avi‡K mwÂZ kw³i cwigvY| GLb H mgq 

hw` dQ cwigvY ¶z`ªvwZ¶z`ª Avavb GB avi‡K mshy³ Ki‡Z dU cwigvY KvR nq, Ges GKB mv‡_ aviKwUi kw³ 

dU cwigvY e„w× cvq, 

   dU = VdQ   

ev, dU = dQ
C
Q

 



 

C
QV

V
QC ............................(1.52)  

hLb Avavb Q = 0 ZLb kw³ ev KvR U = 0 Ges hLb Q = Q ZLb U = U GLb (1.52) mgxKiY‡K G mxgvi 

g‡a¨ †hvMRxKiY K‡i †gvU Kv‡Ri Z_v kw³i cwigvY cvIqv hv‡e| 

M N 
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myZivs  
u

o

Q

o

dQ
C
QdU   

 ev,  
Q

U
o

Q
C

U
0

2

2
1









  

 ev, 







 0

2
1 2Q
C

OU  

  U =
C

Q2

2
1 

wKš‘  Q = CV U =  2

2
1 CV  

Avevi C = 
V
Q

 U =  QV
2
1

 

 GKwU AvwnZ avi‡K mwÂZ †gvU kw³i cwigvY  

 U = 
C

Q2

2
1 = 2

2
1 CV = QV

2
1

 .......................................(1.53) 

Dc‡ii  mgxKiY †_‡K cvIqv hvq †h, GKwU AvwnZ avi‡K mwÂZ kw³ wbf©i K‡i avi‡K mwÂZ Avavb, avi‡Ki  

`yB cv‡Zi wefe cv_©K¨ Ges avi‡Ki aviK‡Z¡i Ici| hw` (1.53) mgxKi‡Y Q Kzj‡¤̂, V †fvë Ges C d¨viv‡W 

cÖKvk Kiv nq, Z‡e w ’̄wZkw³ Ry‡j (J) cÖKvwkZ n‡e|  

mgxKiY (1.53) Gi cÖ‡Z¨KwU n‡jv avi‡Ki w ’̄wZkw³i ivwkgvjv|  

AvwnZ avi‡Ki GKK AvqZ‡bi mwÂZ kw³i cwigvY 

(Energy Stored per unit volume of Charged Capacitor)  

†Kv‡bv AvwnZ avi‡Ki GKK AvqZ‡b mwÂZ kw³, 

 U = 

mwÂZ †gvU kw³  U
avi‡Ki cvZØ‡qi ga¨eZx© ¯’v‡bi AvqZb

  

ev, U = 
Ad
U = 

Ad

CV
C

21

= 

Ad

EdC 2)(
2
1

 

ev, U =
Ad

Ed
d
A 2)(

2
1







 

     



 

d
AC 

  

 U = 2

2
1 E  

hw` avi‡Ki cvZ ỳwUi ga¨eZx© ¯’v‡b evqy Qvov K Zwor gva¨gv¼wewkó †Kv‡bv gva¨g _vK‡j GKK AvqZ‡b mwÂZ 

kw³i cwigvY n‡e,  

 U = 2

2
1 E = 2

2
1 EK o   .........................................(1.54) 

GLv‡b, K = r
o





  = Zwor gva¨gv¼ ev Av‡cw¶K †f`b‡hvM¨Zv, cvZØ‡qi g‡a¨ evqy _vK‡j  =o ev K=1.  
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 U = 2

2
1 EK o  ..........................................(1.55) 

avi‡Ki e¨envi (uses of capacitors)  
1. ‡UwjMÖvd, †Uwj‡dvb Ges †iwWI‡Z wUDwbs Kivi Rb¨ aviK e¨envi Kiv nq|  

2. ‰e ỳwZ¨K eZ©bx‡Z wWwm cÖevn‡K evav cÖ̀ vb Kivi Rb¨ aviK e¨envi Kiv nq|  

3. wiPv‡R©ej e¨vUvwi‡Z aviK e¨vnvi Kiv nq|  

4. ‰e ỳ¨wZK cvLv‡K †Rv‡i Nyiv‡Z aviK e¨envi Kiv nq| 

5. ‰e ỳ¨wZK cvIqvi mvcvB‡qi †fv‡ë‡Ri DVvbvgv Kgv‡bvi Kv‡R aviK e¨envi Kiv nq|  

6. wkï‡`i †Ljbv ˆZix‡Z aviK e¨envi Kiv nq| 

 

 

mvi-ms‡¶c :  

avi‡Ki aviKZ¡ : †Kv‡bv avi‡Ki cvZØ‡q †h cwigvY Avavb Rgv n‡j G‡`i g‡a¨ GKK wefe cv_©K¨ eRvq 

_v‡K, Zv‡K H avi‡Ki aviKZ¡ e‡j|  

avi‡Ki ms‡hvM : e¨envwiK Kv‡R cÖ‡qvRb Abyhvqx aviKZ¡ cvIqvi Rb¨ GKvwaK aviK GK‡Î mshy³ Kiv nq, 

GKvwaK aviK‡K GK‡Î e¨envi Kiv‡K avi‡Ki ms‡hvM ev mgevq ev mwbœ‡ek e‡j|  

Zzj¨ aviK I Zzj¨ avKiZ¡ : avi‡Ki †Kv‡bv ms‡hv‡Mi cwie‡Z© GKwU gvÎ aviK e¨envi Ki‡j hw` aviKwUi 

Avavb Ges cvZØ‡qi g‡a¨ wefe cv_©K¨ ms‡hv‡Mi Avavb I wefe cv_©‡K¨i mgvb _v‡K, Z‡e H aviKwU‡K H 

ms‡hv‡Mi Zzj¨ aviK e‡j Avi Zvi aviKZ¡‡K H ms‡hv‡Mi Zzj¨ aviKZ¡ e‡j| 

 

 

cv‡VvËi g~j¨vqb:  

eûwbe©vPwb cÖkœ 

1. GKwU PvwR©Z avi‡Ki kw³ wbf©i K‡i- 

 i. avi‡K mwÂZ Pv‡R©i Dci 

 ii. avi‡Ki `yB cv‡Zi wefe cv_©‡K¨i Dci 

 iii. avi‡Ki aviK‡Z¡i Dci| 

 wb‡Pi †KvbwU mwVK? 

 K. i  I ii   L. ii  I iii  
 M. i I iii   N. i, ii I iii   
2.  

 

12V 
 wP‡Îi cÖwZwU avi‡Ki aviKZ¡ 2F n‡j, eZ©bxi Zzj¨ aviKZ¡ n‡eÑ 

 K. 0.8F   L. 1.25 F  

 M. 5 F   N. 5F  

+ 
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MvwYwZK D`vniY 1.12 : GKwU mgvš—ivj cvZ avi‡Ki cÖ‡Z¨K cv‡Zi †¶Îdj 1.5106mm2
 Ges cvZØ‡qi 

ga¨eZx© `~iZ¡ 2cm hw` cvZ ỳwUi g‡a¨ wefe cv_©K¨ 60V nq, Z‡e cÖ‡Z¨K cv‡Z PvR© wbY©q Ki“b| [ Xv. †ev. 

2010] 

   GLv‡b,  

 C = 
d
Ao

    ‡¶Îdj, A = 1.5106 mm2
  

  = 
02.0

5.110854.8 12  

    = 1.510610m2
 = 1.5m2 

  = 6.6410
 F  `~iZ¡, d = 2cm = 0.02m 

      wefe cv_©K¨, V = 60V 

Avevi,  C = 
V
Q

     o = 8.85410Fm
 

 ev,  Q = CV 
     = 6.641060  

     = 3.9810C   

D: 3.9810C   

 

MvwYwZK D`vniY 1.13: cÖgvY Ki“b †h, mgvb aviK‡Z¡i ỳwU avi‡Ki mgvš—ivj ms‡hv‡M _vKvKvjxb aviKZ¡ 

†kªwYe× ms‡hv‡M _vKvKvjxb aviK‡Z¡i 4 ¸Y|  

awi, aviK `ywUi cÖ‡Z¨KwUi aviKZ¡ C1  

 aviK `ywUi mgvš—ivj ms‡hv‡M Zzj¨ aviKZ¡, Cp n‡j,  
  Cp = C+C = 2C ..........................................(1)  
 Ges †kªwY ms‡hv‡M Zzj¨ aviKZ¡ CS n‡j,  

  

CCCCS

2111
   

  

2
1 C

CS

  ..........................................(2) 

(i) mgxKiY‡K (ii) mgxKiY w`‡q fvM K‡i cvB,  

  422 
C

C
C
C

S

p
   

  Cp = 4CS  [cÖgvwYZ] 
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cvV-1.6 : MvD‡mi m~Î (Gauss’s Law) 
 

 

D‡Ïk¨ 

G cvV †k‡l AvcwbÑ 

 †¶Î †f±i, Zwor d¬v· I MvDmxq Zj e¨vL¨v Ki‡Z cvi‡eb|  

 MvD‡mi m~Î eY©bv Ki‡Z cvi‡eb|  

 MvD‡mi m~Î †_‡K Kzj‡¤î m~Î cÖwZcv`b Ki‡Z cvi‡eb|  

 Kzj‡¤î m~‡Îi mxgve×Zv eY©bv Ki‡Z cvi‡eb|  

 

1.6.1 MvD‡mi m~Î (Gauss’s Law)  

Rvg©vb weÁvbx Kvj †d«WwiK MvDm (1777-1855) Zwor d¬v· Ges ZwoZvav‡bi g‡a¨ GKwU 

¸i“Z¡c~Y© m~Î cÖ̀ vb K‡ib| m~ÎwUi mvnv‡h¨ †Kv‡bv GKwU e× Z‡ji wewfbœ we›`y‡Z Zwor cÖvej¨ wbY©q 

Kiv hvq| myÎwU wee„Z Kivi Av‡M Zwor d¬v·, †¶Î †f±i I MvDmxq Zj m¤ú‡K© Rvbv cÖ‡qvRb|  

†¶Î †f±i (Area Vector) : †Kv‡bv c„ôZ‡ji †¶Îdj‡K c`v_©weÁv‡b wewfbœ †¶‡Î GKwU †f±i w`‡q MY¨ Kiv 

nq| †¶Î †f±iwUi ˆ`N©̈  Øviv ZjwUi †¶Îd‡ji gvb m~wPZ nq| †¶Î †f±iwUi AwfgyL aiv nq ZjwUi j¤ ̂

eivei|  

MvDmxq Zj (Gaussian Surface) : GKwU Avav‡bi Pviw`‡K KwíZ e× Zj‡K MvDmxq Zj e‡j| MvDmxq Zj †h 

†Kv‡bv AvK…wZi n‡Z cv‡i|  

Zwor d¬v· (Elecric Flux) : Zwor †¶‡Îi †Kv‡bv Z‡ji †¶Îd‡ji mv‡_ H Z‡ji j¤̂ eivei Zwor †¶‡Îi Z_v 

Zwor †¶‡Îi cÖve‡j¨i Dcvsk ¸Y Ki‡j Zwor d¬v· cvIqv hvq|  

Ab¨ K_vq †Kv‡bv Z‡ji †¶Îdj Ges H Z‡ji j¤ ̂ eivei Zwor †¶‡Îi Dcvs‡ki ¸Ydj‡K H Z‡ji mv‡_ 

mswkó Zwor d¬v· e‡j|  

‡Kv‡bv Z‡ji †¶Îdj S


 Ges Zwor †¶Î E


Z‡ji mv‡_  †Kv‡Y wµqv K‡i [wPÎ : 1.23]| Z‡ji j¤̂ eivei 

Zwor †¶‡Îi Dcvsk n‡e Ecos  | 

myZivs Zwor d¬v· n‡e, 

 

wPÎ : 1.23 

  = (Ecos) S = EScos  
    = E


.S


.......................................(1.56) 

‡Kv‡bv Zwor †¶Î E


 ‡Z GKwU ¶z`ª Zj sd


 ‡bqv n‡jv [wPÎ 1.23]| Zvn‡j H Z‡ji Zwor d¬v· n‡eÑ 

   d = E


. sd


.......................................(1.57)  
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mgMÖ †¶Îdj S Gi Rb¨ Zwor d¬v· n‡e, 

  = sd.E
S



 ........................................(1.58)  

mgMÖ  e× Z‡ji Rb¨ H †¶‡Îi d¬v· n‡e, 

  = sd.E
S



 ........................................(1.59) 

 cÖZxKwU mgMÖ e× Z‡ji Rb¨ mgvKjb †evSvq|  

ivwk I GKK : Zwor d¬v· GKwU †¯‹jvi ivwk Ges Gi S I GKK n‡”Q NCm2
 | 

MvD‡mi m~Î (Gauss’s Law) : †Kv‡bv Zwor †¶‡Î †Kv‡bv e× KwíZ Z‡ji (MvDmxq Zj) Zwor d¬v‡·i o ¸Y 

Ges H Zj Øviv †ewóZ †gvU ZwoZvavb mgvb|  

e¨vL¨v : hw` †Kv‡bv e× Z‡ji †¶Îdj S Ges H Zj Øviv †ewóZ †gvU Avav‡bi cwigvY q nq, Zvn‡j MvD‡mi 

m~Îvbymv‡i, 

 o = q ....................................................(1.60) 

ev, o qsd.E
S




 ............................................(1.61) 

GLv‡b o n‡”Q k~b¨¯’v‡bi †f`b‡hvM¨Zv| 

hw` H Z‡j (MvDmxq Zj) †Kv‡bv Avavb Ave× bv _v‡K ev Zv‡Z mgcwigvY abvZ¥K I FYvZ¥K Avavb _v‡K 

Zvn‡j q = 0 nq 

 myZivs Zwor d¬v·  = 0sd.E
S




 

1.6.2 Kzj‡¤î m~Î n‡Z MvD‡mi m~Î cÖwZcv`b (Derivation of Gauss’s Law from Coulomb’s Law)  
aiv hvK, A we› ỳ‡Z GKwU wew”Qbœ we›`y Avavb q Aew¯’Z [wPÎ 1.24]| q Avavb Zvi Pviw`‡K GKwU Zwor †¶Î m„wó 

Ki‡e| GLb q we›`y †_‡K r ~̀i‡Z¡ Zwor †¶‡Îi g‡a¨ B we›`y‡Z Aci GKwU GKK Avavb ivwL| Kzj‡¤î m~Îvbymv‡i 

[mgxKiY (1.2)] G GKK AvavbwU †h ej Abyfe Ki‡e, ZvB n‡”Q B we›`yi Zwor cÖvej¨ E| 

  24
1

r
qE

o
  

 

wPÎ : 1.24 

E Gi w`‡K n‡e AB ‡iLv eivei Ges ewng©yLx| q †K †K› ª̀ K‡i r e¨vmv‡a©i GKwU †MvjK Kíbv Kwi| G †Mvj‡Ki 

c„‡ô me©Î Zwor †¶Î E


Gi Z_v Zwor cÖve‡j¨i gvb mgvb n‡e Ges w`K n‡e e¨vmva© eivei ewngy©Lx|  

GLb B we›`y‡Z †Mvj‡Ki AwZ ¶z`ª GKwU Zj Kíbv Kwi| aiv hvK, ¶z`ª Zj sd


 Ges Gi gvb n‡”Q H Z‡ji 

†¶Îdj, w`K n‡”Q H Z‡ji j¤̂ eivei ewngy©Lx| Avgiv Rvwb, †Mvj‡Ki c„‡ôi cÖwZwU we›`y‡Z E


 Gi w`K e¨vmva© 
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eivei ewngy©Lx| myZivs †Mvj‡Ki c„‡ôi cÖwZwU we› ỳ‡Z E


 Ges sd


Gi w`K GKB A_©vr E


 Ges sd


 Gi w`K GKB 

A_©vr E


Ges sd


 Gi ga¨eZx© †KvY  = 0o
| 

GLb sd


 Z‡ji mv‡_ mswkó Zwor d¬v· n‡e, d = E


. sd


 

myZivs †Mvj‡Ki c„‡ôi mgMÖ e×Zj S-Gi KvR †gvU d¬v·, 

 = sd.E
S



   

 =  scosθd.E
S



  

 =  o

oS

dS
r
q 


cos

4
1

2  



 24

1
r
qE

o
 Ges 

 o0  

 =  24 r
q

o 
S

dS ................................(1.62) 

Avevi r e¨vmv‡ai †Mvj‡Ki c„‡ôi †¶Îdj,  

  
S

rdS 24  

myZivs (1.63) mgxKiY †_‡K cvB- 

  = 24
1

ro
24 r  

  =
o

q




  = q .............................................(1.63) 

ev,  q sd.E
S


 ......................................(1.64) 

Dc‡ii mxKiY †_‡K †`Lv hvq †h, Zwor †¶‡Îi †Kv‡bv e×Z‡ji Zwor d¬v‡·i  ¸Y H Zj Øviv Ave× †gvU 

Avav‡bi mgvb|  

mgxKi‡Y (1.63) Ges (1.64)-B n‡jv MvD‡mi m~Î myZivs Kzj‡¤î m~Î †_‡K MvD‡mi m~Î cÖwZcvw`Z n‡jv|  

1.6.3 MvD‡mi m~Î †_‡K Kzj‡¤î m~Î cÖwZcv`b 

(Deduction of Coulomb’s Law from Gauss’s Law)  
A we›`y‡Z GKwU we›`y Avavb q we‡ePbv Kiv hvK, q †K †K› ª̀ K‡i r e¨vmv‡a©i GKwU †MvjK Kíbv Kwi| G 

†Mvj‡Ki c„‡ô me©Î Zwor †¶Î E


Gi Z_v Zwor cÖve‡j¨i gvb mgvb n‡e Ges w`K n‡e e¨vmva© eivei ewngy©Lx wPÎ 

1.24]| myZivs †MvjK c„‡ôi cÖwZwU we›`y‡Z E


 Ges sd


 Gi w`K GKB A_©vr E


 Ges sd


 Gi ga¨eZx© †KvY  = 
0o

| MvD‡mi m~Îvbyhvqx Avgiv cvB, 

  q sd.E
S


 .........................................(1.65) 

GLv‡b, E


 Ges sd


Gi ga¨eZx© †KvY  =0o.  

myZivs   sd.E
S




S

oEds 0cos = E 24 rEds
S
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†h‡nZz r e¨vmv‡a©i †Mvj‡Ki c„‡ôi †¶Îdj 

24 rds
S

   

myZivs mgxKiY (1.65) †_‡K cvBÑ 

 oE 4r2 = q  

ev, E = 24
1

r
q

o
  

GLb †h we›`y‡Z Zwor cÖvej¨ E Gi gvb wbY©q Kiv n‡q‡Q, †m we›`y‡Z GKwU Avavb qo ¯’vcb Kwi| Zvn‡j qo Gi 

Ici cÖhy³ e‡ji gvb 

 F = qoE  

 = 24
1

r
qqo

o
 ..................................................(1.66) 

Dc‡ii mgxKiY †_‡K †`Lv hvq, wbw`©ó gva¨‡g `ywU Avav‡bi ga¨Kvi wµqvkxj e‡ji gvb AvavbØ‡qi ¸Yd‡ji 

mgvbycvwZK Ges Zv‡`i ga¨Kvi `~i‡Z¡i e‡M©i e¨¯—vbycvwZK, GwUB Kzj‡¤̂i m~Î|  

myZivs Kzj‡¤î m~Î MvD‡mi m~Î n‡Z cÖwZcvw`Z n‡jv|  

Kzj‡¤î m~‡Îi mxgve×Zv (Limitations of Coulomb’s Law)  

Kzj‡¤î m~Î w ’̄i Zwo‡Zi GKwU D‡jL‡hvM¨ m~Î| Zey Kyj‡¤î m~‡Îi wKQz mxgve×Zv Av‡Q| wb‡P Kzj‡¤î m~‡Îi 

mxgve×Zv¸‡jv D‡jL Kiv n‡jv| 

1. Kzj‡¤î m~Î ïaygvÎ we›`y Avav‡bi Rb¨ cÖ‡hvR¨| †h‡Kv‡bv AwbqwgZ AvKv‡ii AvwnZ e¯‘i †¶‡Î G m~Î cÖ‡qvM 

Kiv RwUj, †h‡nZz e¯‘i †K› ª̀ mwVKfv‡e wbY©q Kiv hvq bv|  

2. Kzj‡¤î m~ÎwU ïaygvÎ AvwnZ w¯’i  e¯‘ Avav‡bi Rb¨ cÖ‡hvR¨| G m~ÎwU MwZkxj Avav‡bi Rb¨ mwVKfv‡e 

cÖ‡qvM Kiv hvq bv| 

3. Avavb `ywUi AvK…wZ G‡`i ga¨Kvi `~i‡Z¡i †P‡q A‡bK Kg n‡j, †m‡¶‡Î Kzj‡¤î m~Î cÖ‡hvR¨| AvavbØq eo 

n‡j Zwor e‡ji Dci gnvKl© ej wµqv Ki‡e| 

 

 

mvi-ms‡¶c :  

†¶Î †f±i : †Kv‡bv c„ôZ‡ji †¶Îdj‡K c`v_©weÁv‡b wewfbœ †¶‡Î GKwU †f±i w`‡q MY¨ Kiv nq| †¶Î 

†f±iwUi ˆ`N©̈  Øviv ZjwUi †¶Îd‡ji gvb m~wPZ nq| †¶Î †f±iwUi AwfgyL aiv nq ZjwUi j¤ ̂eivei| 

MvDmxq Zj : GKwU Avav‡bi Pviw`‡K KwíZ e× Zj‡K MvDmxq Zj e‡j| MvDmxq Zj †h †Kv‡bv AvK…wZi 

n‡Z cv‡i|  

Zwor d¬v· : Zwor †¶‡Îi †Kv‡bv Z‡ji †¶Îd‡ji mv‡_ H Z‡ji j¤̂ eivei Zwor †¶‡Îi Dcvs‡ki ¸Ydj‡K 

H Z‡ji mv‡_ mswkó Zwor d¬v· e‡j|  

MvD‡mi m~Î : †Kv‡bv Zwor †¶‡Î †Kv‡bv e× KwíZ Z‡ji (MvDmxq Zj) Zwor d¬v‡·i o ¸Y Ges H Zj Øviv 

†ewóZ †gvU ZwoZvavb mgvb|  

 

 

cv‡VvËi g~j¨vqb:  
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eûwbe©vPwb cÖkœ 

1. R e¨vmv‡a©i GKwU †Mvjxq MvDmxq Z‡ji †K‡›`ª Q cwigvY Avavb i‡q‡Q| GLb †Mvjxq ZjwUi e¨vmva© wØ¸Y 

Kiv n‡j ewng©yLx Zwor d¬v· n‡e- 

 K. GKB _vK‡e L. A‡a©K n‡e 

 M. wØ¸Y N. Pvi¸Y 

 

MvwYwZK D`vniY-1.14| GKwU mi“ `‡Êi ˆ`N©̈  3m| `ÊwU 6C Avav‡bi Øviv mylgfv‡e AvwnZ n‡j (1) 
`ÊwUi GKK ˆ`‡N©̈  Avav‡bi cwigvY Ges (ii) `ÊwUi †K› ª̀ †_‡K 2m `~‡i †Kv‡bv we›`y‡Z Zwor cÖvej¨ wbY©q 

Ki“b|  

Avgiv Rvwb,  

(i)  `ÊwUi GKK ˆ`N©̈  Avav‡bi cwigvY, GLv‡b,  

  = 16
6

Cm102
3
106 




l
q

   Zv‡ii ˆ`N©̈ , l = 3m,  

   Avavb, q = 6C = 610C,  

(ii)  Zwor cÖvej¨,  `~iZ¡, r = 2m  

 E = 
ro




.
2

1
  o = 8.8510 C2Nm

  

ev, E= 
m2mNC1085.814.32

Cm1021
21212

16








     = ?   

   E = ?   

 = 

16 NC10
285.814.32

2 


  

 = 16 NC10
58.55

1   

 = 14 NC1080.1   

D: 

14 NC1080.1   
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cvV-7 : MvD‡mi m~Î : Gi e¨envi  

  (Uses of Gauss’s Law)  
 

 

D‡Ïk¨ 

G cvV †k‡l AvcwbÑ 

 Amxg ˆ`‡N©̈ i GKwU mij I mylg AvwnZ `‡Êi Rb¨ Gi wbKU Zwor cÖvej¨ wbY©q Ki‡Z cvi‡eb|  

 mylgfv‡e AvwnZ GKwU †MvjvKvi †Lvj‡Ki Rb¨ Zwor cÖvej¨ wbY©q Ki‡Z cvi‡eb|  

 mylgfv‡e AvwnZ GKwU wb‡iU †Mvj‡Ki Rb¨ Zwor cÖvej¨ wbY©q Ki‡Z cvi‡eb|  

Amxg ˆ`‡N©̈ i GKwU mij I mylg AvwnZ `‡Êi Rb¨ Gi wbK‡U Zwor †¶Î Z_v Zwor cÖvej¨ 

g‡b Kwi, Amxg ˆ`‡N©̈ i mij I mylg GKwU AvwnZ `‡Êi cÖwZ GKK 

ˆ`‡N©̈ i me©Î Avav‡bi cwigvY mgvb Ges (wPÎ 1.25) mylg AvwnZ `Ê 

†_‡K  mgvb `~‡i Aew¯’Z cÖwZwU we›`y‡Z Zwor †¶Î cÖvej¨ E


Gi gvb mgvb Ges 

Gi w`K n‡e e¨vmva© eivei ewng©yLx| mylg AvwnZ `ÊwUi A¶‡K, A¶ a‡i  GKwU 

h ˆ`‡N©̈ i Ges r e¨vmv‡a©i wmwjÛvi Kíbv Kwi (wPÎ : 1.25)| wmwjÛv‡ii c„ô 

MvDmxq Zj wn‡m‡e we‡ePbv Kiv n‡e|  

GgZve¯’vq, wmwjÊv‡i Ave× †gvU Avavb A_©vr `‡Êi h ‰`‡N©̈ i g‡a¨ †gvU 

Avav‡bi cwigvY n‡jv, q = h  

g‡b Kwi, wmwjÊv‡ii `yB cÖvš— mgZj c„ô Øviv Ave×| †h‡nZz wmwjÛv‡ii eµ 

c„‡ôi cÖ‡Z¨KwU we›`yB `‡Êi Avavb †_‡K mgvb `~‡i Aew¯’Z myZivs wmwjÊv‡ii 

eµ c„‡ôi mKj we›`y‡Z E


Gi gvb aª“e| cÖ‡Z¨KwU we›`y‡Z E


 eµZ‡ji mv‡_ j¤ ̂

eivei ewng©yLx|  

mgxKiY (1.64) †_‡K cvBÑ 

 o  
S

sd.E q


  

hw` MvDmxq Zj‡K wZbwU Ask I, II I III Kiv hvq (wPÎ 1.25), Z‡e, 


S

sd.E


=  
III

sd.Esd.E



III

sd.E


 

  =  
II

o

I

o EdsEds 90cos0cos 
III

oEds 90cos   

  =  
I

rhEdsE 200   

myZivs oE2rh = q  

Avgiv Rvwb, q = h  

 E = 
ro


2
1

 ...................................................................(1.67) 

 

wPÎ : 1.25 
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mylgfv‡e AvwnZ GKwU †MvjvKvi †Lvj‡Ki Rb¨ Zwor cÖvej¨  

(K) †Lvj‡Ki evB‡i †Kv‡bv we› ỳ‡Z Zwor cÖvej¨  

g‡b Kwi, R e¨vmv‡a©i GKwU †MvjvKvi †Lvj‡Ki †K› ª̀ O| G †Lvj‡Ki c„‡ô q abvZ¥K Avavb mylgfv‡e ewÈZ 

Av‡Q| †Lvj‡Ki evB‡i P GKwU we›`y| P we›`y‡Z Zwor cÖvej¨ wbY©q Ki‡Z n‡e| O we›`y‡K †K›`ª K‡i OP = r 
(GLv‡b r>R) e¨vmva© a‡i, GKwU †MvjK Kíbv Kwi, hvi c„ô n‡e MvDmxq Zj (wPÎ 1.26)| GB MvDmxq Z‡ji 

cÖ‡Z¨K we› ỳ‡Z Zwor cÖvej¨ E


 Gi gvb mgvb Ges w`K n‡e e¨vmva© eivei ewng©yLx|  

 

wPÎ : 1.26 

mgxKiY (1.64) †_‡K cvB, 

 o  
S

qsd.E


  

G‡¶‡Î E


I sd


 Gi ga¨eZx© †KvY  =0o.  
 o  

S

qdsE 00cos.    

ev, oE  
S

qE.ds   

ev, oE4r2 = q  

 24
1

r
qE

o
 ...........................................(1.68) 

(L) †Lvj‡Ki c„‡ô †Kv‡bv we›`y‡Z Zwor cÖvej¨ 

†Lvj‡Ki Ici †Kv‡bv we›`y‡Z r =R  

mgxKiY (1.68)-G r Gi cwie‡Z© R ewm‡q cvB- 

 24
1

R
qE

o
   

ev, 24
1

R
qE

o 
   ............................................(1.69) 

ZjgvwÎK Nb‡Z¡i msÁvbymv‡i Avgiv Rvwb- 

ZjgvwÎK NbZ¡,  = 24 R
q


  

 

o
E
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(M) †Lvj‡Ki Af¨š—‡i †Kv‡bv we›`y‡Z Zwor cÖvej¨  

g‡b Kwi, †Mvj‡Ki Af¨š—‡i P GKwU we› ỳ| O we› ỳ‡K †K›`ª K‡i OP = r (r<R) e¨vmva© wb‡q GKwU †MvjK Kíbv 

Kwi, (wPÎ 1.27)| GB †Mvj‡Ki c„ôB GB †¶‡Î MvDmxq Zj| †m‡nZz MvDmxq Zj Øviv †Kv‡bv Avavb Ave× 

†bB| myZivs q = 0  

 

wPÎ : 1.27 

mgxKiY (1.66) Abymv‡i M‡mi m~Î †_‡K cvB| 

  
S

o 0sd.E


   

   E = 0  

myZivs †Kv‡bv AvwnZ †MvjvKvi †Lvj‡Ki Af¨š—‡i †Kv‡bv we›`y‡Z Zwor cÖvej¨ k~b¨|  

mylgfv‡e AvwnZ GKwU wb‡iU †Mvj‡Ki Rb¨ Zwor cÖvej¨ k~b¨| 

(K) wb‡iU †Mvj‡Ki evB‡i †Kv‡bv we›`y‡Z Zwor cÖvej¨  

g‡b Kwi, R e¨vmv‡a©i GKwU †Mvj‡Ki †K›`ª 0| †MvjKwU q Avav‡b mylgfv‡e AvwnZ| †Mvj‡Ki evB‡i P GKwU 

we›`y| O we› ỳ‡K †K› ª̀ K‡i OP = r (&GLv‡b r>R ) e¨vmva© a‡i, GKwU †MvjK Kíbv Kwi, hvi c„ô n‡e MvDmxq Zj 

(wPÎ 1.28)| 

 

wPÎ : 1.28 

P we› ỳ‡Z MvDmxq Z‡ji ¶z`ªvwZ¶z`ª Ask Sd


 we‡ePbv Kwi hvi w`K e¨vmva© eivei ewng©yLx| P we›`y‡Z Zwor cÖvej¨ 

E


 wbY©q Ki‡Z n‡e hvi w`K n‡e e¨vmva© eivei ewng©yLx| myZivs MvD‡mi m~Î †_‡K cvBÑ 

 
S

o qsd.E


 †h‡nZz E


 Ges Sd


GKB w`‡K wµqv K‡i myZivs G‡`i Aš—f©~y³ †KvY =0o
 n‡e, 

  
S

o qEds  cos  ev,  
S

o qEds  cos   

ev, qdsE
S

o   

ev, qrEo  24  

 24
1

r
qE

o
   ............................................(1.70) 

o 
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(L) wb‡iU †Mvj‡Ki c„‡ô †Kv‡bv we›`y‡Z Zwor cÖvej¨ †Mvj‡Ki c„‡ô r =R  

  24
1

R
qE

o
 

(M) wb‡iU †Mvj‡Ki Af¨š—‡i †Kv‡bv we›`y‡Z Zwor cÖvej¨ 

g‡b Kwi, R e¨vmv‡a©i GKwU †Mvj‡Ki †K› ª̀ O| †MvjKwU q Avav‡b mylgfv‡e AvwnZ, †Mvj‡Ki Af¨š—‡i P GKwU 

we›`y| O we› ỳ‡K †K› ª̀ K‡i OP = r (GLv‡b r<R) e¨vmva© a‡i, GKwU †MvjK Kíbv Kwi, hvi c„ô MvDmxq Zj (wPÎ 

1.29)| P we› ỳ‡Z MvDmxq Z‡ji ¶z`ªvwZ¶z`ª Ask Sd


 we‡ePbv Kwi hvi w`K e¨vmva© eivei ewngy©Lx| P we› ỳ‡Z 

Zwor cÖvej¨ E


 wbY©q Ki‡Z n‡e hvi w`K n‡e e¨vmva© eivei ewngy©Lx| myZivs MvD‡mi m~Î cÖ‡qvM K‡i Avgiv 

cvBÑ 

 

wPÎ : 1.29 

 qo 
S

sd.E


  .....................................................(1.71) 

GLv‡b q n‡”Q r e¨vmv‡a©i †Mvj‡Ki Af¨š—‡ii †gvU Avavb, Avgiv Rvwb, R e¨vmv‡ai wb‡iU †Mvj‡K q Avavb 

mylgfv‡e ewÈZ| myZivs †Mvj‡Ki cÖwZ GKK AvqZ‡b Avav‡bi cwigvY,  

 = 

‡Mvj‡Ki Avavb

 R e¨vmv‡a©i †Mvj‡Ki AvqZb

 = 
3

3
4 R

q


  

r e¨vmv‡a©i †Mvj‡K †gvU Avavb q n‡e,  

q  =  r e¨vmv‡a©i †Mvj‡Ki AvqZb  

 =  
3
4
r3 =

3

3
4 R

q


 

3
4
r3

 

 q
R
rq 3

3

  

(1.61) mgxKiY Z_v MvD‡mi m~Î †_‡K cvB,  

  
S

S.dE


o q
R
r

3

3

 

†h‡nZz E


 Ges Sd


 Gi w`K GKB w`‡K wµqv K‡i myZivs G‡`i Aš—f©y³ †KvY  = 0o
 n‡e, 

  
S

o EdS  cos q
R
r

3

3
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ev,  
S

o EdS 0cos q
R
r

3

3

 

ev,  
S

o dS q
R
r

3

3

  

ev, oE4r2= q
R
r

3

3

  

ev, E= 32

3

4 Rr
qr

o
  

E = 34 R
rq

o
  ..................................................(1.72) 

 

 

cv‡VvËi g~j¨vqb:  

eûwbe©vPwb cÖkœ: 

1. Zwor †¶‡Îi gvb wbY©q Kiv hvqÑ 

 (i) Kzj‡¤î m~Î †_‡K (ii) A¨vw¤úqvi m~Î †_‡K   (iii) MvD‡mi m~Î †_‡K 

 wb‡Pi †KvbwU mwVK? 

 K. i I ii   L. i I iii  M. ii I iii   N. i, ii I iii  
 

MvwYwZK D`vniY-1.15| GKwU wbw`©ó ’̄v‡b GKwU Zwor‡¶Î n‡jv, 

1510)k̂2ĵ2î(3E  NC


| GB †¶‡Îi 

Rb¨ 

22 m10)ĵî(2   †¶Îd‡ji ga¨ w`‡q AwZµvš— Zwor d¬v· wbY©q Ki“b| 

Avgiv Rvwb,  GLv‡b, 

 S.ΔEΔφ


    Zwor‡¶‡Îi cÖvej¨,  

 = }10j)}{2i10)k̂2ĵ2î{(3 25    

15 NC10)k̂2ĵ2î(3E 


 

 = (322120)103
  †¶Îdj, 

2210)ˆˆ2( mjiS 


  

  Zwor d¬v·, 

213 mNC104Δφ    

D: 

213 mNC104   

MvwYwZK D`vniY-1.16| GKwU mylg Zwor †¶‡Îi Zwor cÖvej¨, 

1)NCk̂4ĵ4î(6E 


| Zwor †¶‡Îi YZ 

Z‡j ’̄vwcZ 20m2
 †¶Îdj wewkó GKwU Z‡j Zwor d¬v· wbY©q Ki“b|  

Avgiv Rvwb, †h‡nZz ZjwU YZ Z‡j Aew ’̄Z †m‡nZz Z‡ji w`K n‡e x A¶ eivei| 

YZ Z‡j ’̄vwcZ †¶‡Îi ga¨w`‡q d¬v· = X-A¶ eivei cÖvej¨ YZ Z‡ji †¶Îdj (dS)  
ev,  = ExdS  GLv‡b,  

 )î)(20k̂4ĵ4î(6    Zwor‡¶‡Îi cÖvej¨, 

1)NCk̂4ĵ4î(6E 


  

 0404206    †¶Îd‡ji gvb, 

2m2S  

Zwor d¬v·, 

21120 mNC   †¶Îdj †f±i, 

2mĵ20SΔ 


 

   Zwor d¬v·, ?Δφ    

D:  

21m120NC
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P~ovš— g~j¨vqb 

 

eûwbe©vPwb cÖkœ: 

1. B‡jKUªb †fvë wK‡mi GKK? 

 K. Avavb L. ZxeªZv M. KvR N. cÖevn 

2. ‡MvjvKvi cwievnxi aviKZ¡ Gi e¨vmv‡a©i mv‡_ Kxfv‡e m¤úwK©Z? 

 K. mgvbycvwZK L. e‡M©i mgvbycvwZK 

 M. e¨v¯—vbycvwZK N. e‡M©i e¨v¯—vbycvwZK 

3. wb‡Pi †KvbwU‡Z Dfq †¶‡Î Zwor cÖve‡j¨i w`K mwVKfv‡e †`Lv‡bv n‡q‡Q? 

K.       

L.       

M.      

N.       

4. Zwor †¶‡Îi †Kv‡bv we›`yi wefe ej‡Z Kx †evSvq? 

 K. H we› ỳ‡Z GKK abvZ¥K Pv‡R©i Dci wµqvkxj ej 

 L. H we› ỳ‡Z GKK FYvZ¥K Pv‡R©i Ici wµqvkxj ej 

 M. Amxg `~i †_‡K GKK abvZ¥K PvR© Avb‡Z K…ZKvR 

 N. Amxg `~i †_‡K GKK FYvZ¥K PvR© Avb‡Z K…ZKvR| 

5. B‡jKUªb †fvë 

 i. GKwU we›`y †_‡K 1V wefe cv_©‡K¨i Ab¨ GKwU we›`y‡Z GKwU B‡jKUªb miv‡Z †h KvR nq 

 ii. ejwe`¨vq e¨eüZ kw³i GKK  

 iii.  1eV = 1.610J  
 wb‡Pi †KvbwU mwVK? 

 K. i I ii   L. ii I iii  
 M. i I iii  N. i, ii I iii  

6. GKwU PvwR©Z e¯‘i Pviw`‡K hZ ỳi Zvi cÖfve _v‡K Zv‡K Kx e‡j? 

 K. Zwor cÖvej¨ L. Zwor wefe 

 M. Zwor †¶Î N. Zwor ej 

7. Zwor †¶‡Îi †Kv‡bv we›`y‡Z ’̄vwcZ GKwU GKK abvZ¥K PvR© †h ej Abyfe K‡i Zv‡K Kx e‡j? 

 K. Zwor d¬v· L. Zwor cÖvej¨ 

 M. Zwor ej N. Zwor wefe 

8. `ywU PvwR©Z e ‘̄ ci¯ú‡ii mv‡_ mshy³ Ki‡j Pv‡R©i cÖven †Kvb w`‡K n‡e Zv †Kvb wel‡qi Dci wbfi K‡i? 

 K. Pv‡R©i cwigvY L. Zwor †¶Î 

 M. Zwor cÖvej¨ N. Zwor wefe 

9. Zwor wØ‡gi“ åvgK  
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 i. GKwU †f±i ivwk 

 ii. AwfgyL FYvZ¥K Avavb n‡Z abvZ¥K Avav‡bi w`‡K  

 iii. Gi GKK cm2
  

 wb‡Pi †KvbwU mwVK? 

 K. i I ii  L. i I iii  
 M. ii I iii  N. i, ii I iii  
10. aviKZ¡ wØ¸Y n‡e hLbÑ 

 K. ỳwU cv‡Zi ga¨eZx© ~̀iZ¡ A‡a©K Kiv nq  

 L. ỳwU cv‡Zi †¶Îdj Pvi¸Y Kiv nq 

 M. cvZØ‡qi WvBB‡jKwUªK aª“e‡Ki gvb A‡a©K Kiv nq  

 N. ỳwU cv‡Zi †¶Îdj A‡a©K Kiv nq| 

 

m„Rbkxj cÖkœ 

1.  

  

 Dc‡ii wP‡Î A I B Dfq we›`y‡ZB 2C PvR© †`qv Av‡Q| 

 K. we› ỳ PvR© Kv‡K e‡j? 

 L. PvwR©Z †Mvj‡Ki †K‡› ª̀ cÖvej¨ k~b¨- e¨vL¨v Ki“b|  

 M. C we› ỳ‡Z Zwor cÖve‡j¨i gvb wbY©q Ki“b| 

 N. C we› ỳ‡Z Zwor cÖve‡j¨i w`K †Kvb w`‡K n‡e? MvwYwZKfv‡e we‡klY Ki“b|  

2.  

  

 Dc‡ii eZ©bxwU j¶¨ Ki“b Ges wb‡Ri cÖkœ̧ ‡jvi DËi w`b:  

 K. civ‰e ỳ¨wZK aª“eK Kx? 

 L. Zwor †¶‡Îi †Kv‡bv we› ỳi wefe 20V ej‡Z Kx eySvq? 

 M. eZ©bxwUi Zzj¨ aviKZ¡ wbY©q Ki“b|  

 N. eZ©bxwUi mKj aviK‡K mgvš—iv‡j mshy³ Ki‡j cÖvß kw³i cÖ̀ Ë eZ©bxi mwÂZ kw³ A‡c¶v †ekx bv Kg 

n‡e- MvwYwZK hyw³i mvnv‡h¨ e¨vL¨v Ki“b|  

 

+ 
C2=2F 

C1=1F 

C3=3F 

C2=2F 

E=10V 

A 

B 

2m 

C 

2m 

2m 
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msw¶ß DËi cÖkœ 

1. Avavb Kx e¨vL¨v Ki“b| 

2. Zwor‡¶Î e¨vL¨v Ki“b| 

3. mgwefe Zj e¨vL¨v Ki“b| 

4. Zwor wØ‡gi“ e¨vL¨v Ki“b|  

5. cwievnxi aviKZ¡ e¨vL¨v Ki“b| 

6. aviK I avi‡Ki aviKZ¡ e¨vL¨v Ki“b|  

7. avi‡Ki mwbœ‡ek I Zzj¨ aviKZ¡ e¨vL¨v Ki“b | 

8. Zwor d¬v· e¨vL¨v Ki“b|  

9. MvD‡mi m~Î eY©bv Ki“b| 

 

wek` DËi cÖkœ 

1. Avav‡bi †Kvqv›Uvqb I msi¶YkxjZvi ag© e¨vL¨v Ki“b|  

2. `ywU we› ỳ Avav‡bi ej msµvš— Kzj‡¤î m~Î eY©bv I e¨vL¨v Ki“b|  

3. Zwor‡¶‡Îi †Kv‡bv we›`yi cÖvej¨ e¨vL¨v Ki“b Ges †Kv‡bv we›`yi cÖve‡j¨i Rb¨ ivwkgvjv cÖwZcv`b Ki“b|  

4. Zwor‡¶‡Îi †Kv‡bv we›`yi wefe e¨vL¨v Ki“b Ges †Kv‡bv we›`yi wef‡ei Rb¨ ivwkgvjv cÖwZcv`b Ki“b|  

5. Zwor cÖvej¨ I Zwor wef‡ei g‡a¨ m¤úK© we‡klY Ki“b|  

6. Zwor wØ‡gi“i Rb¨ Zvi A‡¶i Dci †Kv‡bv we›`y‡Z Zwor cÖve‡j¨i ivwkgvjv cÖwZcv`b Ki“b| 

7. Zwor wØ‡gi“i Rb¨ Zvi A‡¶i Dci †Kv‡bv we›`y‡Z Zwor wef‡ei ivwkgvjv cÖwZcv`b Ki“b| 

8. Zwor wØ‡gi“i Rb¨ Zvi ˆ`‡N©̈ i j¤ ̂ m¤ŵØLÊ‡Ki Dci Aew¯’Z †Kv‡bv we›`y‡Z Zwor cÖve‡j¨i ivwkgvjv 

cÖwZcv`b Ki“b|  

9. Zwor wØ‡gi“i Rb¨ Zvi ˆ`‡N©̈ i j¤ ̂ mgwØLÛ‡Ki Dci Aew¯’Z †Kv‡bv we›`y‡Z Zwor wef‡ei ivwkgvjv 

cÖwZcv`b Ki“b|  

10. Zwor †¶‡Îi †h †Kv‡bv we›`y‡Z cÖvej¨ I Zwor wefe wbY©q Ki“b|  

11. †MvjvKvi cwievnxi Rb¨ aviKZ¡ wbY©q Ki“b| 

12. ̀ ywU cwievnxi g‡a¨ aviKZ¡ Abymv‡i Avavb e›Ub e¨vL¨v Ki“b|  

13. mgvš—ivj cvZ avi‡Ki aviK‡Z¡i ivwkgvjv cÖwZcv`b Ki“b|  

14. avi‡Ki †kªwY mwbœ‡e‡k Zzj¨ aviKZ¡ wbY©q Ki“b| 

15. avi‡Ki kw³i ivwkgvjv wbY©q Ki“b| 

16. Amxg ˆ`‡N©̈ i GKwU mij I mylg AvwnZ `‡Êi Rb¨ Gi wbK‡U Zwor cÖvej¨ wbY©q Ki“b|  

17. mylgfv‡e AvwnZ GKwU †MvjvKvi †Lvj‡Ki Rb¨ Zwor cÖvej¨ wbY©q Ki“b| 

18. mylgfv‡e AvwnZ GKwU wb‡iU †Mvj‡Ki Rb¨ Zwor cÖvej¨ wbY©q Ki“b| 

19. MvD‡mi m~Î †_‡K Kzj‡¤î m~Î cÖwZcv`b Ki“b| 

20. Kzj‡¤î m~‡Îi mxgve×Zv eY©bv Ki“b|  

 

MvwYwZK mgm¨v 

1. μF5  Gi 5 wU aviK wmwiR ms‡hv‡M hy³ Kiv n‡jv| H aviK¸‡jvi mgZzj¨ aviKZ¡ wbY©q Ki“b|  [D: μF1  ] 

2. GKwU mgvš—ivj cvZ aviK‡K AvwnZ Kivi d‡j GwUi cvZ ỳBwUi g‡a¨ wefe cv_©K¨ nq, V1 aviKwUi 

mwÂZ kw³ wØ¸Y Kivi Rb¨ wefe cv_©K¨ wbY©q Ki“b| [D: V2  ] 

3. 4.0m e¨mv‡a©i †Kvb GKwU PvwR©Z †Mvj‡Ki Pv‡R©i Zj NbZ¡ 2.5 GKK| H †Mvj‡K KZ PvR© mwÂZ wQj- 

wbY©q Ki“b| [D: 502.4 GKK PvR©] 
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4. 0.02m e¨vmv‡a©i 64 wU †MvjvKvi †duvUv‡K GKwÎZ K‡i GKwU eo †duvUvq cwiYZ Kiv nj| hw` cÖwZ †duvUvq 

1C PvR© we`¨gvb _v‡K| Z‡e eo †duvUvi wefe wbY©q Ki“b| [D: 7.191019V ] 

5. ci¯úi †_‡K 10cm  ~̀‡i Aew¯’_ 210C Gi ỳwU Pv‡R©i ms‡hvM †iLvi wVK ga¨we›`y‡Z cÖvej¨ wbY©q 

Ki“b| [D: 0NC
 ] 

6. GKwU avZe †Mvj‡Ki e¨vmva© 0.125m evqy gva¨‡g Ges 1.12 WvB-B‡jKwUªK aª“eK wewkó †Zj gva¨‡g 

†Mvj‡Ki aviKZ¡ wbY©q Ki“b| [evqy‡Z o= 8.8510m
 ] [D: ONC

 ] 

7. 0.002 kg f‡ii †kvjvi ej 10
 Pv‡R© PvwR©Z| ejwU‡K AwfKlx©q †¶‡Î w¯’i ivL‡Z wK cwigvY Zwor †¶‡Îi 

cÖ‡qvRb n‡e, wbY©q Ki“b| [ D: 196 NC
 ] 

 

 

DËigvjv 

cvV-1.1 : 1.L  2.K  3.M  4.L  

cvV-1.2 : 1.M  2.K  3.M  4.L 

cvV-1.3 : 1.K 

cvV-1.5 :  1.N  2.M 

cvV-1.6 : 1.K 

cvV-1.7 : 1.L 

 

 

P~ovš— g~j¨vqb 

eû wbe©vPwb cÖkœ 

1.M  2.K  3.L  4.M  5.M  6.M  7.L  8.N  9.K  10.K 


