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BDwbU-11 

w¯’iZwor 

STATICAL ELECTRICITY 
 

 

f~wgKv (Introduction) 
AvaywbK mf¨Zvi g~j wfwË Zwor| Zwor GK cªKvi kw³| Zwor kw³‡K Ab¨ kw³‡Z iƒcvšÍi Kiv hvq Ges Gi 

mvnv‡h¨ KvR m¤úv`b Kiv hvq| G BDwb‡U w¯’i Zwor m¤ú‡K© Av‡jvPbv Ki‡ev| wLª÷ c~e© 600 A‡ã MÖxK `vk©wbK 

†_jm (Thales) cÖ_g jÿ¨ K‡ib †h, A¨v¤^vi‡K [†ewëK mgy`ª Zx‡i cÖvß GK RvZxq njy` e‡Y©i k³ AvVv‡jv c`v_© 

(A yellow resinous substance found on the shores of Baltic sea)] ckgx Kvco w`‡q Nl‡j Gi g‡a¨ we‡kl 

ai‡bi ‰ewk‡ói D™¢e nq hvi d‡j A¨v¤v̂i †QvU †QvU KvM‡Ri UzKiv, nvjKv cvjK, aywjKYv BZ¨vw`‡K Zvi w`‡K 

AvKl©Y K‡i| ‡_j‡mi ci eû eQi G wel‡qi Dci †Kv‡bv ¸iæZ¡ †`qv nqwb| 1600 wLª÷v‡ã Wv: wMjevU© (Dr. 
Gilbert) G wb‡q we¯ÍvwiZ cixÿv-wbwiÿv K‡ib| wZwb †`‡Lb †h, GB ‰ewkówU ïay A¨¤v̂‡ii bq ievi, KvP, 

G‡ebvBU, cøvw÷K, MÜK, Mvjv, PxbvgvwU BZ¨vw` A‡bK e¯‘‡ZB we`¨gvb| A_©vr cÖvq mKj e¯‘B ÿz`ª nvjKv ïK‡bv 

e¯‘‡K AvKl©‡Yi ÿgZv jvf K‡i hLb G‡K Avi Ab¨ GKwU e¯‘ w`‡q Nl©Y Kiv nq| GgbwK Avcwb hw` Avcbvi 

ï®‹ Pzj‡K wPiæwb w`‡q AvPwo‡q wPiæwbwU‡K †Kv‡bv ÿz`ª nvjKv ïK‡bv e¯‘i Kv‡Q Av‡bb Z‡e †`L‡eb wPiæwbwU 

Zv‡K AvKl©Y Ki‡Q (GB cixÿvwU el©vKv‡j, e„wói w`‡b, Kzqvkvi g‡a¨ ev wfRv Pz‡j Ki‡eb bv| KviY Rjxqev®ú 

ZwoZMȪ ’ e¯‘i ms¯ú‡k© G‡j e¯‘‡K wb¯ÍwoZ K‡i †`q)| Avm‡j Nl©‡Yi d‡j A¨v¤v̂i, ievi, KvP, G‡evbvBU, 

cøvw÷K, MÜK BZ¨vw`‡Z Zwo‡Zi (Electricity) D™¢e nq| MÖxK fvlvq A¨v¤v̂i‡K B‡jKUªvg (Electrum) e‡j| GB 

B‡jKUªvg †_‡K c`v‡_©i GB ag©‡K B‡jKwUªwmwU e‡j| evsjvq GB ag©‡K Zwor e‡j| gvwU‡Z Lvwj cv‡q `uvwo‡q 

avZe I AavZe `Û‡K weov‡ji †jvg wKsev †ikg ev ck‡gi Kvco w`‡q GK GK K‡i Nl©Y K‡i †`Lv hvq 

A¨¤v̂i, ievi, KvP, G‡ebvBU, cøvw÷K, MÜK, Mvjv, PxbvgvwU cÖf„wZ AavZe `Û ZwoZ MȪ ’ nq A_©vr ÿz`ª ÿz`ª 

nvjKv e¯‘‡K AvKl©Y K‡i wKš‘ †Kv‡bv avZe e¯‘ ZwoZMȪ ’ nq bv| Gi KviY n‡jv- mKj cÖKvi avZe e¯‘, cÖvYx 

†`n, gvwU (c„w_ex) cÖf„wZi ga¨ w`‡q Zwor mPj I cÖevwnZ n‡Z cv‡i A_©vr Giv Zwo‡Zi cwievnx (conductor of 
electricity)| avZe `Û‡K Ab¨ GK c`v_© w`‡q Nl©Y Ki‡j †h Zwo‡Zi D™¢e nq, nvZ w`‡q a‡i gvwU‡Z Lvwj cv‡q 

`uvwo‡q _vKvq avZe `Û †_‡K Zwor nv‡Zi ga¨ w`‡q gvwU‡Z P‡j hvq| f~-ms‡hv‡M cwievnx wb¯Íwor _v‡K| Aci 

w`‡K AavZe c`v‡_©i ga¨ w`‡q Zwor cÖevwnZ n‡Z cv‡ibv| d‡j AavZe c`v‡_©i †h ¯’v‡b Ab¨ †Kv‡bv e¯‘ w`‡q 

Nl©Y Kiv nq †m¯’v‡bB Zwor w¯’i _v‡K| mPj n‡q nv‡Z †cŠQv‡Z cv‡i bv| Z‡e †h ’̄v‡b Nl©Y Kiv n‡q‡Q †m ¯’v‡b 

nvZ eyjv‡j Zv wb¯Íwor n‡q c‡o| Zwor hLb †Kv‡bv e¯‘‡Z w¯’i _v‡K ZLb H ZwoZ‡K w¯’i Zwor (statical 
electricity) e‡j| GB BDwb‡U Avgiv w¯’i Zwo‡Zi ag© I e¨envi wkLe| ZvQvov w¯’i Zwor Av‡ek, w¯’i Zwor ej 

cwigvc, Zwor cÖvej¨, Zwor wefe, aviK I aviKZ¡ BZ¨w` m¤‡̂Ü Rvb‡Z cvi‡ev| 
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cvV 1: Avavb I Zwor Av‡ek (Electric Charge and Electric Induction) 

 D‡Ïk¨ 

GB cvV †k‡l Avcwb - 

1. Avavb wK Zv ej‡Z cvi‡eb Ges Nl©Y cÖwµqvq AvwnZKiY eY©bv Ki‡Z cvi‡eb| 

2. Avav‡bi ZjgvwÎK NbZ¡ wK Zv ej‡Z cvi‡eb| 

3. Av‡ek m¤‡̂Ü eY©bv Ki‡Z cvi‡eb| 

4. Av‡ek cÖwµqvq AvwnZKiY eY©bv Ki‡Z cvi‡eb| 

5. ZworexÿY h‡š¿i mvnv‡h¨ Avav‡bi Dcw¯’wZ mbv³ Ki‡Z cvi‡eb|  

 

11.1.1 Avavb I Gi cÖKvi‡f` (Electric Charge and classifications) 
 

`ywU wfbœ e ‘̄‡Z Nl©‡Yi d‡j hvi Dcw¯’wZ‡Z Zwor a‡g©i m„wó Zv‡K Avavb (charge) e‡j|  

Pvj©m wm. Gd. Wy¨-‡d (Charles C. F. Du-Fay) GKwU cixÿv K‡ib| `ywU A¨v¤v̂i `Û‡K 

ckgx Kvco w`‡q Nl©Y K‡i `Û `ywU‡K m~Zv w`‡q †eu‡a GKwU Abyf~wgK `‡Ûi mv‡_ Szwj‡q w`‡q jÿ¨ 

K‡ib †h, `Û `ywU ci¯úi †_‡K `~‡i m‡i hv‡”Q| GKB fv‡e `ywU KvP `Û‡K ‡ikgx Kvco w`‡q Nl©Y 

K‡i `Û `ywU‡K m~Zv w`‡q †eu‡a Szwj‡q w`‡j GKB NUbv N‡U| A_P GKwU A¨v¤v̂i `Û‡K ckgx Kvco w`‡q Nl©Y 

K‡i Ges GKwU KvP `Û‡K ‡ikgx Kvco w`‡q Nl©Y K‡i `Û ỳwU‡K Szwj‡q w`‡j ci¯ú‡ii w`‡K GwM‡q Avm‡Q| 

Gi †_‡K wZwb wm×všÍ †bb †h, e¯‘‡Z ỳB ai‡Yi ZwoZMȪ ’Zv Av‡Q| (wPÎ bs 11.1)| mgag©x ZwoZMȪ ’ e¯‘ 

ci¯úi‡K weKl©Y K‡i Ges wecixZag©x ZwoZMȪ ’ e¯‘ ci¯úi‡K AvKl©Y K‡i| Pvj©m wm. Gd. Wy¨-‡d 1733 mv‡j 

GB `yB ai‡bi ZwoZMȪ ’Zvi bvgKiY K‡ib| 

1. A¨v¤̂vi `Û‡K ckgx Kvco w`‡q Nl©Y Ki‡j GK ai‡Yi Avavb cvIqv hvq| †h‡nZz A¨v¤v̂i GK RvZxq AvVv 

(resin) †m‡nZz GB RvZxq Avav‡bi bvg †`b "†iwRbvm (reginous)"| 

2. KvP `Û‡K ‡ikgx Kvco w`‡q Nl©Y Ki‡j Ab¨ GK ai‡Yi Avavb cvIqv hvq| GB RvZxq Avav‡bi bvg †`b 

"wfwUªqvm (vitreous)"| 

cieZ©x‡Z Av‡gwiKvb weÁvbx †ebRvwgb d«v¼wjb (Benjamin Franklin) 1747 mv‡j bvgKi‡Yi bZyb cÖ_v Pvjy 

K‡ib| 

1. KvP `Û‡K †ikgx Kvco w`‡q Nl‡j Kv‡P †h ai‡Yi Avavb cvIqv hvq Zvi bvg †`b abvZ¥K Avavb| 

2. A¨v¤̂vi `Û‡K ckgx Kvco w`‡q Nl‡j A¨v¤v̂i †h ai‡Yi Avavb cvIqv hvq Zvi bvg †`b FYvZ¥K Avavb| 

GLv‡b jÿ¨Yxq †h, GB abvZ¥K ev FYvZ¥K bv‡gi †Kv‡bv we‡kl Zvrch© †bB| GB bvg w`‡q GKwUi Avavb 

AciwUi wecixZag©x eySv‡bv n‡q‡Q gvÎ| 

wPÎ 11.1 

A¨v¤v̂i `Û 

KvP `Û 

KvP `Û 

A¨v¤v̂i `Û A¨v¤v̂i `Û 

KvP `Û 

    weKl©Y 

    weKl©Y     AvKl©Y 
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Av‡iv jÿ¨Yxq †h, hLb KvP `Û‡K †ikgx Kvco w`‡q Nl‡j Kv‡P abvZ¥K Avav‡bi m„wó nq ZLb †mB mv‡_B 

†ikgx Kvc‡o FYvZ¥K Avav‡bi m„ó nq (wPÎ 11.2 K)| Abyiƒc fv‡e, A¨v¤v̂i `Û‡K ckgx Kvco w`‡q Nl‡j 

A¨v¤v̂‡i FYvZ¥K Avav‡bi m„wó nq ZLb †mB mv‡_B ckgx Kvc‡o abvZ¥K Avav‡bi m„ó nq (wPÎ 11.2 L)|  

(cieZ©x‡Z Gi KviY e¨vL¨v Kiv n‡e|)  

myZivs, ejv hvq Avavb `yB cÖKvi, abvZ¥K Avavb I  FYvZ¥K Avavb| 

 

bx‡P GKwU ZvwjKvq wKQz e¯‘i bvg †`qv n‡jv hv‡`i g‡a¨ †h †Kv‡bv `ywU‡K ci¯ú‡ii mv‡_ Nl©Y Ki‡j µg 

Abymv‡i Av‡Mi e¯‘wU‡Z ab Avavb Ges c‡ii e¯‘wU‡Z FY Avav‡bi m„wó n‡e| 

     ZvwjKv: 11.1 

1| dvi 7| ‡ikg 13| iRb 

2| ckg 8| Zzjv 14| avZz  

3| Mvjv 9| KvV 15| MÜK 

4| KvP  10| gvby‡li †`n  16| B‡evbvBU 

5| Aå  11| A¨v¤̂vi 17| ‡mjyj‡qW 

6| weov‡ji Pvgov  12| BwÛqvb ievi  

 

Avavb m¤‡̂Ü Rvb‡Z n‡j cÖ_‡g Avgv‡`i cigvYyi MVb m¤‡̂Ü GKUz Rvb‡Z n‡e| cÖ‡Z¨K c`v_©B ÿz`ª ÿz`ª KYv 

w`‡q MwVZ| G‡`i‡K cigvYy e‡j| cigvYy Avevi wZbwU KYv w`‡q ˆZix| Giv n‡jv B‡jKUªb, †cÖvUb I wbDUªb| 

G‡`i g‡a¨ B‡jKUªb GKwU †gŠwjK KwYKv| cigvYyi †K‡›`ª wbDwK¬qvm _v‡K Ges †cÖvUb I wbDUªb wbDwK¬qv‡m 

Ae¯’vb K‡i| B‡jKUªb wbDwK¬qv‡mi Pvwiw`‡K wbw`©ó Kÿc‡_ Nyi‡Z _v‡K| †cÖvUb Avi B‡jKUª‡bi Avav‡bi gvb 

mgvb, wKš‘ wecixZ A_©vr †cÖvU‡bi Avavb abvZ¥K Avi B‡jKUª‡bi Avavb FYvZ¥K| G‡`i Avav‡bi gvb 1.610-

19 C| †h †Kv‡bv cigvYyi wbDwK¬qv‡m ‡h KqUv †cÖvUb _v‡K Zvi evB‡i wVK †mB KqUv B‡jKUªb Nyi‡Z _v‡K, ZvB 

cigvYyi mw¤§wjZ Avavb k~b¨, A_v©r cigvYy n‡”Q Zwor wbi‡cÿ ev wb¯Íwor| evB‡ii Kÿc‡_i B‡jKUªb¸wj 

wbDwK¬qv‡mi mv‡_ `ye©j fv‡e Ave× _v‡K| †m Rb¨ `ywU wfbœ e¯‘‡Z Nl©Y Ki‡j GKwUi †_‡K wKQy B‡jKUªb 

AciwU‡Z P‡j hvq| B‡jUªb evowZi Kvi‡Y GKwU e¯‘ FY Avav‡b AvwnZ nq Ges AciwU B‡jKUªb NvUwZi Kvi‡Y 

(‡cÖvU‡bi Avav‡bi Rb¨) ab Avav‡b AvwnZ nq| †Kvb e¯‘wU B‡jKUªb MÖnb Ki‡e Zv wbf©i K‡i Zvi B‡jKUªb 

Avmw³i Dci hvi B‡jKUªb Avmw³ †ekx †m B‡jKUªb MÖnY Ki‡e| Dc‡ii 11.1 ZvwjKvq Kg B‡jKUªb Avmw³ 

†ekx B‡jKUªb Avmw³i µg Abymv‡i mvRv‡bv Av‡Q| µg msL¨vi cv_©K¨ hZ †ekx n‡e Nl©‡bi d‡j Avav‡bi 

cwigvY ZZ †ekx n‡e Ges ZvwjKvi Dc‡iiwU n‡e abvZ¥K AvavbMȪ ’ Avi bx‡PiwU n‡e FYvZ¥K AvavbMȪ ’| 

wPÎ 11.2 

 K  L 
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D`vniY ¯îƒc, ‡mjyj‡qW‡K ckgx Kvco w`‡q Nl©Y Ki‡j †mjyj‡q‡W FYvZ¥K Avav‡bi m„wó n‡e Ges ckgx 

Kvc‡o abvZ¥K Avav‡bi m„ó n‡e (ZvwjKv †`Lyb)| 

GZÿY †h Av‡jvPbv n‡jv Zv ‡_‡K Avgiv GUzKz eyS‡Z cvijvg ‡h `ywU wfbœ e¯‘‡K ci¯ú‡ii mv‡_ Nl©Y Ki‡j e¯‘ 

`ywU ZwoZMȪ ’ nq| GKwU‡Z abvZ¥K Avavb I AciwU‡Z FYvZ¥K Avav‡bi m„wó nq| Nl©‡bi d‡j e ‘̄‡Z †h 

Zwo‡Zi m„ó nq Zv‡K Nl© Zwor e‡j| e¯‘ `ywUi g‡a¨ B‡jKUªb hvi Avmw³ †ekx ‡mwU Aci e¯‘ †_‡K hZ ¸wj 

B‡jKUªb msMÖn K‡i FYvZ¥K Avav‡b AvwnZ nq Aci e¯‘wU †mB cwigvY B‡jKUªb nvwi‡q mgcwigvY abvZ¥K 

Avav‡b AvwnZ nq| Zvn‡j ejv hvq Nl©‡bi d‡j e ‘̄ `ywU‡Z mgcwigvY wecixZ ag©x Avav‡bi m„wó nq| 

MvwYwZK D`vniY 11.1 t †Kv‡bv e ‘̄‡K 1C FYvZ¥K Avav‡b AvwnZ Ki‡Z KZwU B‡jKUªb cÖ‡qvRb? 

mvgavb t GKwU B‡jKUª‡bi Avavb 1.610-19 C| 

Zvn‡j, 1.610-19 C Avav‡b AvwnZ Ki‡Z 1 wU B‡jKUª‡bi cÖ‡qvRb| 

myZivs, 1C Avav‡b AvwnZ Ki‡Z 

18
19 106.25

106.1
1


   wU B‡jKUª‡bi cÖ‡qvRb| (DËi) 

11.1. 2 Avav‡bi ZjgvwÎK NbZ¡ (Surface Charge Density) 
‡Kv‡bv cwievnx‡K AvwnZ Ki‡j Gi evwni c„‡ô Avavb Ae¯’vb K‡i| cwievnxi AvKv‡ii Dci wbf©i K‡i cwievnxi 

c„‡ôi cÖwZ GKK †ÿÎd‡ji Avav‡bi cwigvb wbf©i K‡i| cwievnxi c„‡ôi †Kv‡bv we›`yi Pvwiw`‡K cÖwZ GKK 

†ÿÎd‡j Avav‡bi cwigvb‡K Avav‡bi ZjgvwÎK NbZ¡ e‡j| G‡K  w`‡q cÖKvk Kiv nq| †Kv‡bv cwievnxi c„‡ôi 

†ÿÎdj A Ges GwU‡Z q cwigvb Avavb _vK‡j Gi Avav‡bi ZjgvwÎK NbZ¡ 

2-Cm 
A
q

  

‡Kv‡bv †MvjKxq cwievnxi †ÿ‡Î hw` cwievnxi e¨vmva© r nq, Gi c„‡ôi †ÿÎdj

24 rA  Ges cwievnx‡Z q 

cwigvb Avavb _vK‡j Gi Avav‡bi ZjgvwÎK NbZ¡ 

2-
2 Cm 

4 r
q


    … … … … … … … … … … (11.1) 

MvwYwZK D`vniY 11.2 t m1 e¨vmv‡a©i GKwU †Mvj‡K C1 Avavb cÖ̀ vb Ki‡j Gi Avav‡bi ZjgvwÎK NbZ¡ KZ 

n‡e? 

 

mgvavb t   

Avgiv Rvwb, Avav‡bi ZjgvwÎK NbZ¡, 

2-
2 Cm 

4 r
q


   

gvb emv‡j, 

 
1-

2 Cm0.0796 
m13.144

C1σ 


  

 D: 0.0796 Cm-1 
 

GLv‡b,  

‡Mvj‡Ki e¨vmva©,  r = 1m 
Avav‡bi cwigvY,  Q = 1C 

Avav‡bi ZjgvwÎK NbZ¡,   =? 
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11.1.3 Av‡ek (Induction)  
G‡evbvBU `Û‡K ‡ikgx Kvco w`‡q N‡l G‡evbvBU `‡Ûi Kv‡Q †QvU †QvU KvM‡Ri UzKiv 

Avbv n‡j KvM‡Ri UzK‡iv¸‡jv‡K G‡evbvBU `Û AvKl©Y K‡i (wPÎ 11.3)| Nl©‡Yi d‡j 

G‡evbvBU `Û FYvZ¥K Avav‡b AvwnZ n‡q‡Q| Avgiv †`‡LwQ wecixZagx© Avavb 

ci¯úi‡K AvKl©Y K‡i| wKš‘ KvM‡Ri UzKiv‡Z †Kv‡bv Avavb †bB| Zvn‡j G‡evbvBU 

`Û KvMR‡K AvKl©Y Ki‡jv wK K‡i? KvMR‡K AvKl©Y Ki‡Z n‡j wnmve gZ KvMR‡K 

abvZ¥K Avav‡b AvwnZ n‡Z n‡e| e¨cviUv H iKgB N‡U Z‡e wfbœ Dcv‡q| KvMR cÖ_‡g 

Avavbnxb wQj A_©vr Gi g‡a¨ cÖwZwU cigvYyi B‡jKUªb I †cÖvUb msL¨v mgvb wQj Ges 

mg¯Í KvM‡Ri UzKivq mgfv‡e web¨¯Í wQj| hLb FYvZ¥K Avav‡b AvwnZ G‡evbvBU `Û 

KvMR UzKivi wbKU Avbv nq ZLb GB FYvZ¥K Avav‡bi weKl©‡Y 

G‡evbvBU `‡Ûi Kv‡Qi As‡ki KvM‡Ri B‡jKUªb¸‡jv `~‡i m‡i hvq 

d‡j KvM‡Ri GKcÖv‡šÍ (G‡evbvBU `‡Ûi Kv‡Qi cÖv‡šÍ) abvZ¥K 

Avavb Rgv nq Ges Aci cÖv‡šÍ FYvZ¥K Avavb Rgv nq| GB Ae¯’vq 

G‡evbvBU `‡Ûi FYvZ¥K Avavb KvM‡Ri abvZ¥K Avavb‡K AvKl©Y 

K‡i| GB fv‡e AvwnZ nevi NUbv‡K Av‡ek e‡j| ‡Kv‡bv Avavbnxb 

e¯‘‡K †Kv‡bv AvwnZ e¯‘i ms¯ú‡k© bv G‡b †KejgvÎ Kv‡Q wb‡q G‡j 

AvwnZ e¯‘i cÖfv‡e Avavbnxb e¯‘wU AvwnZ n‡q c‡o| †h †fŠZ Kvi‡Y 

AvwnZ e¯‘i cÖfv‡e Avavbnxb e¯‘wU AvwnZ nq Zv‡K Av‡ek e‡j| 

AvwnZ e¯‘wU `~‡i mwi‡q wb‡j Aci e¯‘wU Avevi Avavbnxb n‡q c‡o| A_©vr hZÿY AvwnZ e¯‘ Avavbnxb e¯‘i 

wbKU _v‡K ZZÿY AvwnZ _v‡K| †h AvwnZ e¯‘i cÖfv‡e Av‡ek N‡U Zv‡K Av‡ekx e¯‘ e‡j (wPÎ 11.4)| Ges †h 

e¯‘ AvwnZ nq Zv‡K Avweó e¯‘ e‡j (wPÎ 11.4)| Av‡e‡ki d‡j Avweó e¯‘‡Z Av‡ekx e¯‘i wbKU cÖv‡šÍ 

wecixZag©x Avavb Ges `~i cÖv‡šÍ mgag©x Avav‡bi m„wó nq| Av‡ekx e¯‘i Dcw¯’wZ‡Z Avweó e¯‘‡K f~-ms‡hvM 

Ki‡j `~i cÖv‡šÍ mgag©x PvR© f~wg‡Z P‡j hvq e‡j G‡K gy³ PvR© e‡j Ges wbKU cÖv‡šÍi Avavb¸‡jv Av‡ekx e¯‘i 

Avav‡bi AvKl©‡Y Ave× _v‡K e‡j f~wg‡Z P‡j hvq bv| GK e× Avavb e‡j| g~jZt Av‡e‡ki d‡j Avweó e¯‘i 

wbKU cÖvšÍ wecixZ ag©x e× Avavb Ges `~i cÖvšÍ mgag©x gy³ Avav‡bi m„wó nq| Av‡e‡ki d‡j e× Avavb Ges gy³ 

Avav‡bi cwigvY me©̀ v mgvb _v‡K| Av‡ek cÖwµqvq Avweó Avavb KLbB Av‡ekx Avavb A‡cÿv †ekx n‡Z cv‡i 

bv| 

 

11.1.4  Av‡ek cÖwµqvq AvwnZKiY (Charging by Induction) 
Av‡ek cÖwµqvq †Kv‡bv e¯‘‡K AvwnZ Kiv hvq| `ywU duvcv avZe †MvjK‡K ỳwU wfbœ Kzcwievnxi Dci fv‡jvfv‡e 

ewm‡q †MvjK `ywU‡K ci¯ú‡ii mv‡_ †VwK‡q ivLv n‡jv (wPÎ 11.5 K)| GKwU KvP `Û‡K ï®‹ †ikgx Kvc‡o Nl©Y 

K‡i abvZ¥K Avav‡b AvwnZ Kiv n‡jv| Gevi AvwnZ KvP 

`ÛwU‡K †Mvj‡Ki Kv‡Q Avb‡j Av‡e‡ki d‡j KvP `‡Ûi 

Kv‡Qi †MvjKwU FYvZ¥K Avav‡b Ges `~‡ii †MvjKwU 

abvZ¥K Avav‡b AvwnZ n‡e (wPÎ 11.5 L)|  KvP `ÛwU 

bv mwi‡q GKwU †Mvj‡Ki Kzcwievnx Ask a‡i mwi‡q 

‡`qv n‡jv †hb †MvjK `ywU ci¯úi †_‡K wew”Qbœ n‡q 

c‡o (wPÎ 11.5 M)|  GB Ae¯’vq KvP `ÛwU mwi‡q wb‡j 

†MvjK ỳwU AvwnZ n‡q hv‡e (wPÎ 11.5 N)|    

 

wPÎ 11.5 

G‡evbvBU `Û 

KvM‡Ri UzKiv 

wPÎ 11.3 

wPÎ 11.4 

wbKU cÖvšÍ 

 

e× Avavb 

Av‡ekx e ‘̄ 

Avweó e ‘̄            

gy³ Avavb 

 

Av‡ekx Avavb 

~̀i  cÖvšÍ 
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11.1.5  ¯̂Y©cvZ ZworexÿY h‡š¿i MVb I Av‡ek cÖwµqvq AvwnZKiY (Construction and Charging of Gold 
Leaf Electroscope by Induction) 
 

¯Ŷ©cvZ ZworexÿY h‡š¿i MVb (Construction of Gold Leaf Electroscope) 
 

‡h h‡š¿i mvnv‡h¨ †Kv‡bv e¯‘i Pv‡R©i Dcw¯’wZ, cÖK…wZ Ges cwigvY wbY©q Kiv hvq Zv‡K ZworexÿY 

hš¿ e‡j| ‡h ZworexÿY h‡š¿ ¯^Y©cvZ e¨envi Kiv nq Zv‡K ¯̂Y©cvZ ZworexÿY hš¿ e‡j| 

MVbt- GKwU cvZjv ¯Ŷ©cvZ‡K ˆ`N©̈  eivei mgvb `yfv‡M fuvR K‡i e× cÖvšÍ GKwU avZe `‡Ûi ˆ`N©̈  

eivei GK cÖv‡šÍ AvUKv‡bv _v‡K| `ÛwU‡K GKwU AšÍiK c`v‡_©i ˆZix wQwci wfZi w`‡q cÖ‡ek 

Kwi‡q Aci cÖv‡šÍ GKwU ‡MvjvKvi PvKwZi mv‡_ AvUKv‡bv _v‡K| ¯̂Y©cvZ mn `‡Ûi wbgœ Ask GKwU 

Kv‡Pi cv‡Î cÖ‡ek Kwi‡q wQwcwU w`‡q gyL eÜ K‡i †`qv nq †hb evwni †_‡K Rjxq ev®ú cÖ‡ek 

Ki‡Z bv cv‡i| KvP cv‡Îi wfZ‡i ¯̂Y©cv‡Zi mgvšÍiv‡j ỳwU avZe cvZ ivLv _v‡K Ges †mB 

cvZ ỳwU‡K f~-ms‡hvM Kiv _v‡K| Gi d‡j ¯Ŷ©cvZ ZworexÿY h‡š¿i my‡ew`Zv e„w× cvq| KvP cv‡Îi wfZ‡i GKwU 

evwU‡Z wKQy cvwb †kvlK c`v_© _v‡K d‡j cvÎ ’̄ evqy Rjxq ev®ú gy³ _v‡K| 

 

¯Ŷ©cvZ ZworexÿY hš¿‡K AvwnZKiY (Charging Gold Leaf Electroscope by Induction) 
 

 

 

AvwnZ e¯‘ w`‡q ¯úk© K‡i ¯̂Y©cvZ ZworexÿY hš¿‡K KL‡bv AvwnZ Kiv nq bv| KviY AvwnZ e¯‘wUi Avav‡bi 

cwigvb Rvbv _v‡K bv| d‡j AwaK Avavb wewkó †Kv‡bv AvwnZ e¯‘‡K ¯̂Y©cvZ ZworexÿY h‡š¿i ‡MvjvKvi PvKwZ 

¯úk© Ki‡j ¯Ŷ©cvZØq AwaK duvK n‡q weK…Z n‡q hvq Ges Avavb AcmviY Ki‡j Avi Av‡Mi Ae¯’vq wd‡i Av‡m 

bv| d‡j ¯̂Y©cvZ ZworexÿY hš¿wU bó n‡q hvq| 

Av‡ek Avavbnxb Ae¯’vq ¯^Y©cvZ ZworexÿY h‡š¿i ¯^Y©cvZ ỳwU ci¯ú‡ii mgvšÍiv‡j _v‡K (wPÎ 11.7 K)|  

Av‡ek cªwµqvq ¯^Y©cvZ ZworexÿY hš¿‡K †h Avav‡b AvwnZ Ki‡Z n‡e Zvi wecixZag©x AvwnZ e¯‘‡K ¯Ŷ©cvZ 

ZworexÿY h‡š¿i wbK‡U Avb‡Z nq| awi, ¯Ŷ©cvZ ZworexÿY hš¿‡K abvZ¥K Avav‡b AvwnZ Ki‡Z n‡e| GB 

†ÿ‡Î GKwU FY Avav‡b AvwnZ e¯‘‡K ¯Ŷ©cvZ ZworexÿY h‡š¿i PvKwZi wbK‡U Ggb fv‡e Avb‡Z n‡e ‡hb e¯‘wU 

PvKwZ‡K ¯úk© bv K‡i| Av‡ekx GB AvwnZ e¯‘i cÖfv‡e ¯Ŷ©cvZ ZworexÿY hš¿wU Avweó n‡e d‡j PvKwZ‡Z 

wecixZag©x e× abvZ¥K Avavb Ges Ges ¯Ŷ©cvZØ‡q mgvb cwigvY mgag©x gy³ FYvZ¥K Avavb Øviv Avweó n‡e| 

¯Ŷ©cvZØ‡q GKB a‡g©i Avavb _vKvi Kvi‡Y cvZØq ci¯úi‡K weKl©Y K‡i ci¯úi †_‡K `~‡i m‡i hv‡e| d‡j 

¯Ŷ©cvZØq duvK n‡q hv‡e (wPÎ 11.7 L)| GLb PvKwZ‡K f~-ms‡hvM Ki‡j (nvZ w`‡q ¯úk© Ki‡j) PvKwZi e× 

Avavb PvKwZ‡ZB †_‡K hv‡e, wKš‘ ¯^Y©cvZØ‡qi gy³ Avavb f~wg‡Z P‡j hv‡e| d‡j cvZØq ci¯ú‡ii mv‡_ †j‡M 

hv‡e (wPÎ 11.7 M)| GB Ae¯’vq f~-ms‡hvM wewQbœ Ki‡j NUbvi †Kvb cwieZ©b NU‡e bv| Gevi Av‡ekx e¯‘ mwi‡q 

wb‡j PvKwZi abvZ¥K Avavb¸‡jv ci¯ú‡ii mv‡_ weKl©‡Yi `iæY `Û †e‡q ¯̂Y©cv‡Z mgfv‡e Qwo‡q co‡e| ZvB 

abvZ¥K Avav‡b AvwnZ ¯^Y©cvZØq ci¯úi‡K weKl©Y Kivq ¯Ŷ©cvZØ‡qi g‡a¨ duv‡Ki m„wó n‡e (wPÎ 11.7 N)| GB 

fv‡e w ’̄i Zwor Av‡ekx cÖwµqvq ¯Ŷ©cvZ ZworexÿY hš¿ abvZ¥K Avav‡b AvwnZ Kiv nq| 

GKB cÖwµqvq Avgiv ¯Ŷ©cvZ ZworexÿY hš¿‡K Av‡ek cÖwµqvq FYvZ¥K Avav‡b AvwnZ Ki‡Z cvwi| G‡ÿ‡Î 

Av‡ekx e¯‘wU abvZ¥K Avav‡b AvwnZ n‡Z n‡e| evwK mKj cÖwµqv c~‡e©i b¨vq NUv‡j ¯^Y©cvZ ZworexÿY hš¿wU 

FYvZ¥K Avav‡b AvwnZ n‡e| 

 


K 

N 

L M 

wPÎ 11.7 

 

wPÎ 11.6 
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Avav‡bi Aw¯ÍZ¡ mbv³KiY  (Detection of Charge) 
†Kv‡bv e¯‘‡Z Avav‡bi Dcw¯’wZ wbY©‡qi Rb¨ e¯‘wU‡K GKwU AbvwnZ ¯Ŷ©cvZ Zwor exÿY h‡š¿i †MvjvKvi avZe 

PvKwZ‡Z ¯úk© Ki‡Z n‡e| ¯úk© Ki‡j hw` ¯̂Y©cvZ `ywU duvK n‡q hvq Zvn‡j eyS‡Z n‡e e ‘̄wU‡Z Avavb Av‡Q 

Avi hw` cvZ ỳwU duvK bv nq Zvn‡j eyS‡Z n‡e e ‘̄wU‡Z Avavb †bB| 

 

Avav‡bi cÖK…wZ wbY©q (Determination of the Nature of Charge) 
¯Ŷ©cvZ ZworexÿY h‡š¿i mvnv‡h¨ Avgiv AvwnZ e¯‘i Avav‡bi cÖK…wZ wbY©q Ki‡Z cvwi| GB Rb¨ cÖ_‡g ¯^Y©cvZ 

ZworexÿY hš¿‡K Av‡ek cÖwµqvq †h †Kv‡bv Rvbv Avav‡b AvwnZ K‡i ivL‡Z n‡e| GB Ae¯’vq ZworexÿY h‡š¿i 

¯Ŷ©cvZØ‡qi mgag©x Avav‡bi weKl©‡Y duvK n‡q _vK‡e| Gici cixÿYxq AvwnZ e¯‘‡K ¯Ŷ©cvZ ZworexÿY h‡š¿i 

†MvjvKvi PvKwZi wbKU Avb‡Z n‡e| †Lqvj ivL‡Z n‡e †hb AvwnZ e¯‘wU ¯Ŷ©cvZ ZworexÿY h‡š¿i †MvjvKvi 

PvKwZ‡K ¯úk© bv K‡i| GB Ae¯’vq `yB iKg NUbv NU‡Z cv‡i| cÖ_gZ: ZworexÿY h‡š¿i ¯^Y©cvZØ‡qi duvK e„w× 

‡c‡Z cv‡i| wØZxqZ: ZworexÿY h‡š¿i ¯Ŷ©cvZØ‡qi duvK n«vm ‡c‡Z cv‡i|  

hw` duvK e„w× ‡c‡q _v‡K Z‡e Avgiv mn‡RB ej‡Z cvwi †h ¯̂Y©cvZ ZworexÿY hš¿wU †h Avav‡b AvwnZ e¯‘i 

g‡a¨ †mB AvavbB we`¨gvb| KviY mgag©x Avavb ci¯úi‡K weKl©Y K‡i| GB weKl©‡Yi Kvi‡Y ¯Ŷ©cvZ 

ZworexÿY h‡š¿i †MvjvKvi PvKwZi Avavb¸‡jv weKwl©Z n‡q `~‡i m‡i †M‡Q A_©vr ¯^Y©cvZØ‡q P‡j †M‡Q| 

¯Ŷ©cvZØ‡q Avav‡bi cwigvb e„w× cvIqvq weKl©‡Yi cwigvbI †e‡o †M‡Q| ZvB duvK †e‡o †M‡Q| 

wØZxq NUbvi †ÿ‡Î `ywU djvdj n‡Z cv‡i|  

 

1| e¯‘wU ¯Ŷ©cvZ ZworexÿY hš¿wU †h Avav‡b AvwnZ e¯‘i g‡a¨ Zvi wecixZag©x Avavb we`¨gvb| KviY 

wecixZag©x Avavb ci¯úi‡K AvKl©Y K‡i| d‡j ¯Ŷ©cvZ ZworexÿY h‡š¿i †MvjvKvi PvKwZi Avav‡bi cwigvb 

†e‡o hv‡e| GB Avavb¸wj Avm‡e ¯Ŷ©cvZØq †_‡K| ¯Ŷ©cvZØ‡q Avav‡bi cwigvb n«vm cvIqvq weKl©‡Yi cwigvbI 

n«vm cv‡e| ZvB duvK K‡g hv‡e| 

 

2| e¯‘wU‡Z †Kv‡bv Avavb bv _vK‡jI duvK Kg‡e| KviY Avavbnxb e¯‘ †MvjvKvi PvKwZi wbKU Avb‡j Av‡ek 

cÖwµqvq e¯‘wU Avweó n‡j e¯‘wU‡Z PvKwZi wbKU cÖv‡šÍ wecixZag©x Avav‡bi Avwe©fve NU‡e| GB Avav‡bi 

AvKl©‡Y †MvjvKvi PvKwZi Avav‡bi cwigvb †e‡o hv‡e| GB Avavb¸wj Avm‡e ¯^Y©cvZØq †_‡K| ¯Ŷ©cvZØ‡q 

Avav‡bi cwigvb n«vm cvIqvq weKl©‡Yi cwigvbI n«vm cv‡e| ZvB duvK K‡g hv‡e| 

AZGe, ¯Ŷ©cvZØq duvK K‡g †M‡j Avgiv ej‡Z cvi‡ev bv †h e¯‘wU AvwnZ bv Avavbnxb|  

 

myZivs, duvK K‡g †M‡j ¯Ŷ©cvZ ZworexÿY hš¿wU‡K wecixZag©x Avav‡b AvwnZ K‡i cybivq AvwnZ e¯‘wU‡K 

¯Ŷ©cvZ ZworexÿY h‡š¿i †MvjvKvi PvKwZi wbKU Avb‡Z n‡e| G‡ÿ‡Î ¯Ŷ©cvZØ‡qi duvK e„w× ‡c‡j ¯Ŷ©cvZ 

ZworexÿY hš¿wU †h Avav‡b AvwnZ e¯‘i g‡a¨ †mB AvavbB we`¨gvb| duvK Avev‡iv n«vm ‡c‡j e¯‘wU Avavbnxb| 

Dc‡ii NUbv ‡_‡K ejv hvq,Ó weKl©YB ZworMȪ ’Zvi wbwðr cixÿv|Ó 
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mvi-ms‡ÿc: 

 

Avavb: `ywU wfbœ e¯‘‡Z Nl©‡Yi d‡j hvi Dcw¯’wZ‡Z Zwor a‡g©i m„wó Zv‡K Avavb (charge) e‡j|  

Avav‡bi cÖKvi‡f`: Avavb `yB cÖKvi| h_v:- abvZ¥K Avavb I FYvZ¥K Avavb|  

Avav‡bi ˆewkó¨:  

1.e ‘̄‡Z B‡jUª‡bi evowZi Kvi‡Y FYvZ¥K Avav‡bi Ges NvUwZi Kvi‡Y abvZ¥K Avav‡bi m„wó nq|  

2. ỳwU wfbœ e¯‘‡Z Nl©Y Ki‡j e¯‘ `ywU‡Z mgvb I wecixZag©x Avav‡bi m„wó nq| GKwU abvZ¥K AvavbMȪ ’ Ges 

AciwU FYvZ¥K AvavbMȪ ’ nq|  

3. B‡jKUªb ev †cÖvU‡bi Avav‡bi †P‡q Kg Avavb cvIqv m¤¢e bq| myZivs GwUB Avav‡bi me©wbgœ gvb Ges Gi 

cwigvY 1.610-19C| 

4.  mgag©x Avavb ci¯úi‡K weKl©Y K‡i| wecixZag©x Avavb ci¯úi‡K AvKl©Y K‡i| 

Av‡ek: †h †fŠZ Kvi‡Y AvwnZ e ‘̄i cÖfv‡e Avavbnxb e¯‘wU AvwnZ nq Zv‡K Av‡ek e‡j| 

Av‡e‡ki ˆewkó¨:   

1. ¯úk© Qvov AvwnZ e¯‘i (Av‡ekx e¯‘) cÖfv‡e Avavbnxb e¯‘ (Avweó e¯‘) AvwnZ nevi NUbv‡K Av‡ek e‡j|  

2. Av‡ek cÖwµqvq Avweó e¯‘‡Z mggv‡bi `yB ai‡Yi Avav‡bi m„wó nq|   

3. Av‡ekx e¯‘i wbKU cÖv‡šÍ Avweó e¯‘‡Z Av‡ekx e ‘̄i wecixZag©x Ges `~i cÖv‡šÍ mgag©x Avav‡bi m„wó nq|  

4. Av‡ekx e ‘̄ mwi‡q wb‡j Avweó e¯‘ Avavbnxb n‡q c‡o|  

5. Av‡M Av‡ek nq c‡i AvKl©Y nq|  

6. Av‡ek cÖwµqvq Avweó Avavb KLbB Av‡ekx Avavb A‡cÿv †ekx n‡Z cv‡i bv| 

 

  cv‡VvËi g~j¨vqb-11.1 

mwVK DË‡ii cv‡k () wUK wPý w`b| 

1. Av‡ek cÖwµqvq ¯Ŷ©cvZ ZworexÿY hš¿‡K AvwnZKi‡Yi mgq PvKwZ‡K nvZ w`‡q ¯úk© Kiv nq †Kb? 

K. Av‡ek †ekx nq|  

L. Av‡ekx e¯‘ Avavbnxb n‡q hvq 

M. e× Avavb P‡j hvq  

N. gy³ Avavb P‡j hvq 

 

2. ¯̂Y©cvZ ZworexÿY h‡š¿ KqwU ¯Ŷ©cvZ _v‡K?   

 K. 1vU   L. 2wU 

 M. 3wU   N. 4wU 
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cvV 2: Zwor ej I Zwor †ÿÎ (Electric Force and Electric Field) 
 

 D‡Ïk¨ 

GB cvV †k‡l Avcwb - 

1. Zwor ej I Kzj‡¤̂i m~Î e¨vL¨v Ki‡Z cvi‡eb| 

2. Zwor †ÿÎ eY©bv Ki‡Z cvi‡eb| 

3. Zwor †ÿ‡Îi ZxeªZv wK Zv eySv‡Z cvi‡eb| 

4. Zwor ej‡iLv wK Zv ej‡Z I AvuK‡Z cvi‡eb| 

11.2.1 Zwor ej I Kzj‡¤î m~Î (Electric Force and Coulomb’s Law) 
Zwor ej (Electric Force) 
Avgiv Av‡M †`‡LwQ weÁvbx Pvj©m Wy¨ †d cixÿvi mvnv‡h¨ cªgvY K‡ib †h, mgag©x Avavb ci¯úi‡K 

weKl©Y K‡i Ges wecixZag©x Avavb ci¯úi‡K AvKl©Y K‡i| cieZ©x‡Z M‡elKiv Av‡iv jÿ¨ K‡ib 

†h, AvwnZ e¯‘‡Z Avav‡bi cwigvY hZ †ekx nq cvi¯úwiK ej ZZ †ekx nq Ges AvwnZ e¯‘ `ywUi g‡a¨ `~iZ¡ 

evo‡Z _vK‡j GB cvi¯úwiK AvKl©Y ev weKl©Y e‡ji gvb Kg‡Z _v‡K| weÁvbxiv Avav‡bi cwigvY Ges G‡`i 

ga¨eZ©x `~i‡Z¡i mv‡_ e‡ji m¤úK© wbY©‡q Rb¨ †Póv Pvjvb| 1767 wLª÷v‡ã wcÖówj (Priestly) me©cÖ_g mdj nb 

Ges GB ej m¤úK©xq m~Î Avwe®‹vi K‡ib| cieZ©x‡Z 1787 wLª÷v‡ã weÁvbx Kzj¤ ̂(Coulomb) cixÿvi gva¨‡g 

m~ÎwU cÖwZwôZ K‡ib| ZvB GB m~ÎwU‡K Kzj‡¤î m~Î e‡j| 

Kzj‡¤î m~Î‡K Rvbevi Av‡M Avgv‡`i GKwU k‡ãi mv‡_ cwiwPZ n‡Z n‡e, Zv n‡jv we› ỳ Avavb| †Kv‡bv AvwnZ 

e¯‘i AvKvi Lye †QvU n‡j wKsev `~i‡Z¡i Zzjbvq AvwnZ e¯‘i AvKvi AwZ bMY¨ n‡j mg¯Í Avavb GKwU we›`y‡Z 

†K›`ªxf~Z Av‡Q e‡j a‡i †bqv hvq, Zv‡K we› ỳ Avavb e‡j| Kzj‡¤î m~ÎwU g~jZt we›`y Avav‡bi Rb¨ cÖ‡hvR¨|  
 

Kzj‡¤î m~Î (Coulomb’s Law) 
`ywU we›`y Avav‡bi g‡a¨ AvKl©Y ev weKl©Y ej G‡`i Avav‡bi cwigv‡bi ¸Yd‡ji mgvbycvwZK Ges 

G‡`i ga¨eZ©x `~i‡Z¡i e‡M©i e¨¯ÍvbycvwZK| GB ej G‡`i ms‡hvM mij †iLv eivei wµqv K‡i| 

GB m~ÎwU‡K wZbwU As‡k fvM Kiv hvqt 

1| ỳwU we›`y Avavb Zv‡`i ms‡hvM mij‡iLv eivei ci¯úi‡K AvKl©Y ev weKl©Y K‡i| 

2| ~̀iZ¡ AcwieZ©xZ _vK‡j GB cvi¯úwiK AvKl©Y ev weKl©Y e‡ji gvb G‡`i Avav‡bi ¸Yd‡ji mgvbycvwZK| 

3| Avav‡bi cwigvY AcwieZ©xZ _vK‡j GB cvi¯úwiK AvKl©Y ev weKl©Y e‡ji gvb G‡`i ga¨eZ©x `~i‡Z¡i e‡M©i 

e¨¯ÍvbycvwZK| 

 

MvwYwZK e¨vL¨v t  

e¨vL¨v t g‡b Kwi q1 I q2 `ywU we›`y Avavb ci¯úi †_‡K r `~i‡Z¡ Aew¯’Z| Avavb `ywUi g‡a¨ wµqvkxj AvKl©Y ev 

weKl©Y e‡ji gvb F n‡j Kzj‡¤î m~Îvbymv‡i, 

 21qqF   hLb r AcwiewZ©Z _v‡K Ges  

2

1
r

F   hLb q1 I q2 AcwiewZ©Z _v‡K 

q1, q2 I r mK‡jB cwieZ©bkxj n‡j, 

2
21

r
qqF      

ev,  2
21

r
qqkF   ... ... .... ... ... ... ... ... ... ... ... ... ... ...... ... ... ... ... ... ... ... ... ... (11.2) 

q1 q2 

r 
wPÎ 11.8 
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GLv‡b k  GKwU aªæe msL¨v| Gi gvb ivwk¸‡jvi GKK Ges gva¨‡gi cÖK…wZi Dci wbf©i K‡i| S.I. GK‡K e‡ji 

GKK wbDUb (N), Avav‡bi GKK Kzj¤ ̂(C) Ges `~i‡Z¡i GKK wgUvi (m)|  cixÿvq †`Lv †M‡Q hw` 1C Gi `ywU 
Avavb‡K ci¯úi †_‡K 1m `~‡i ivLv nq Z‡e Avavb `ywU ci¯úi‡K N109 9  e‡j AvKl©Y ev weKl©Y K‡i|  

mgxKi‡Y gvb emv‡j,  

 
k

m1
C1C1kN109 2

9 


  myZivs,  

229 CNm109 k     

S.I. GK‡K 
04

1


k  aiv nq|  

myZivs, 

229

0

CNm109
4

1 


 

GLv‡b, 0 = k~b¨ gva¨‡g †f`b †hvM¨Zv, Gi gvb 

21212
0 mNC10854.8   

(11.2) bs mgxKi‡Y k  Gi gvb emv‡j,    

2
21

04
1

r
qqF


  … … … … … … … … … … … … … … … … … … … … … ... ... (11.3) 

k~b¨ gva¨g Qvov Avavb `ywU‡K Ab¨ †Kv‡bv gva¨‡g ivL‡j Avavb `ywUi g‡a¨ wÎqvkxj ej, 2
21

4
1

r
qqFm 

  

GLv‡b,   n‡jv H gva¨‡g †f`b †hvM¨Zv| 

Zvn‡j, GKB Avavb I GKB `~i‡Z¡ k~b¨ gva¨‡g Ges Ab¨ †Kv‡bv gva¨‡g ivLv n‡j G‡`i ejØ‡qi AbycvZ 

2
21

2
21

0

4
1

4
1

r
qq
r
qq

F
F

m




  

ev, 

0



mF

F
 

ejØ‡q AbycvZ GKwU aªæe ivwk| G‡K K w`‡q cÖKvk Kiv nq| GB  K n‡”Q gva¨‡gi civ‰e`y¨wZK aªæeK| ‡h‡nZz 

K n‡jv GKB ivwki AbycvZ ZvB K Gi †Kv‡bv GKK †bB| k~b¨ gva¨‡g K Gi gvb GK| 

AZGe, 

0


K  

ev, K0    … … … … … … … … … … … … … … … … … … … … … ... ... ... (11.4) 

myZivs Avgiv wjL‡Z cvwi, 2
21

04
1

r
qq

K
F


 … … … … … … … … … … … … … ... .. (11.5) 

MvwYwZK  D`vniY 11.3 t  

nvB‡Wªv‡Rb cigvYyi e¨vmva© m105.0 10  Ges B‡jKUªb I ‡cÖvU‡bi Avavb h_vµ‡g C106.1 19  I  

C106.1 19  n‡j Giv ci¯úi‡K KZ e‡j AvKl©Y Ki‡e? 

 

mgvavb t  

Avgiv Rvwb, 2
21

04
1

r
qqF


  

cÖ̀ Ë gvb emv‡j,  

  GLv‡b †`qv Av‡Q, 

  B‡jKUª‡bi Avavb, C106.1 19
1

q  
  ‡cÖvU‡bi Avavb,    C106.1 19

1
q  

  ga¨eZ©x `~iZ¡,       m105.0 10r  

  Ges       

229

0

CNm109
4

1 

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    
 210

1919
229

m105.0
C106.1C106.1CNm109









F  

N1046.08 -19F  GLv‡b FY wPý w`‡q AvKl©Y ej wb‡`©k Ki‡Q| 

AZGe, B‡jKUªb I †cÖvUb ci¯úi‡K N1046.08 -19  e‡j AvKl©Y Ki‡e| (DËi) 

 

11.2.2 Zwor †ÿÎ (Electric Field) 
Avgiv Dc‡i †h Av‡jvPbv K‡iwQ Zv ‡_‡K GwU ¯úó †h, `ywU Avavb ci¯úi‡K ej cÖ‡qvM K‡i| mgag©x Avavb 

n‡j weKl©Y ej Ges wecixZag©x Avavb n‡j AvKl©Y ej| GLv‡b GKwU jÿ¨Yxq welq Avgiv D‡cÿv K‡i †MwQ| 

†mwU n‡jv GB ejwU wKfv‡e wµqv Ki‡Q| jÿ¨Yxq welq n‡jv GB ej wµqv Kivi Rb¨ AvwnZ e¯‘ `ywUi g‡a¨ 

ci¯ú‡ii mv‡_ †Kv‡bv ms¯úk© Kivi cÖ‡qvRb nqwb| ci¯úi †h‡Kv‡bv `~i‡Z¡ †_‡K GB ej wµqv Ki‡Z cv‡i| 

GB RvZxq ej‡K A¯úk©x ej e‡j| †h AÂj Ry‡o A¯úk©x ej wµqvkxj _v‡K Zv‡K Zvi †ÿÎ e‡j| myZivs ejv 

hvq, †Kv‡bv AvwnZ e¯‘i Pvwiw`‡K †h AÂj Ry‡o Zwo‡Zi cÖfve _v‡K †mB AÂj‡K H AvwnZ e¯‘i Zwor †ÿÎ 

e‡j| H AvwnZ e¯‘ w`‡q Zwor †ÿ‡Îi evB‡ii †Kv‡bv AvwnZ ev AbvwnZ e¯‘‡K AvKl©Y ev weKl©Y Ki‡Z cv‡ibv| 

†h‡nZz Zwor ej `~i‡Z¡i e‡M©i e¨¯ÍvbycvwZK A_©vr 2

1
r

F   †m‡nZz, ZË¡xq fv‡e ejv hvq Zwor †ÿÎ Amxg ch©šÍ 

we¯„ÍZ| KviY ej k~b¨ n‡j mgxKiY Abymv‡i `~iZ¡ Amxg n‡Z n‡e|  

 

11.2.3 Zwor †ÿ‡Îi cÖvej¨ ev ZxeªZv (Intensity of an Electric Field) 
†Kv‡bv ¯’v‡bi AwfKl©R Z¡iY (g) Rvbv _vK‡j †hgb H ¯’v‡bi †h †Kv‡bv e¯‘i IRb (AwfKl© RwbZ ej) †ei Kiv 

myweav nq, †Zgwb Zwor †ÿ‡Îi †Kv‡bv we›`y‡Z Zwor †ÿ‡Îi ZxeªZv Rvbv _vK‡j H we›`y‡Z Aew¯’Z †h †Kv‡bv 

Avav‡bi Dci wµqvkxj e‡ji gvb wbY©q Kiv m¤¢e| Zwor †ÿ‡Îi g‡a¨ †Kv‡bv we›`y‡Z GKK abvZ¥K Avavb ivL‡j 

‡mwU †h ej Abyfe K‡i Zv‡K H †ÿ‡Îi H we›`y‡Z Zwor †ÿ‡Îi ZxeªZv e‡j| G‡K E w`‡q cÖKvk Kiv nq| Zwor 

†ÿ‡Îi †Kv‡bv we›`y‡Z +q Avavb ivL‡j hw` AvavbwU F ej Abyfe K‡i Zvn‡j H we› ỳi Zwor ZxeªZv, 

 

q
FE 

  … … … … … … … … … … … … … … … … … … … … … … … ... ... (11.6) 

Zwor ZxeªZv GKwU w`K ivwk Ges Gi w`K n‡jv H Avav‡bi Dci ej †h w`‡K wµqv K‡i †mB w`K eivei| Zwor 

ZxeªZvi GKK n‡jv 

1NC
| 

myZivs ejv hvq, E Zwor †ÿ‡Îi ZxeªZvi g‡a¨ †Kv‡bv we›`y‡Z q cwigvY abvZ¥K Avavb ivL‡j q AvavbwU †h 

cwigvY ej Abyfe Ki‡e Zvn‡jv,  

 qEF   … … … … … … … … … … … … … … … … … … … … …  … ... ... (11.7) 

aiv hvK, +q  we› ỳ Avavb †_‡K r ~̀‡i +q1 we›`y Avavb ivLv n‡j (wPÎ 11.9) H Avav‡bi Dci cvi¯úwiK 

wµqvkxj ej, 2
1

04
1

r
qqF 




| 

Zvn‡j, GKK Avav‡bi Dci +q we› ỳ Avav‡bi wµqvkxj ej,  

A_©vr, Zwor †ÿ‡Îi ZxeªZv,  

2
01 4

1
r
q

q
FE


  … … … … … … … … … … … … … … … … … … … … ... (11.8) 

q q1 
r 

wPÎ 11.9 

 



GmGmwm †cÖvMÖvg 

BDwbU 11  c„ôv # 254 

 11.2.4. Zwor ej‡iLv (Electric Lines of Force) 
`ywU Avavb ci¯úi‡K ej cÖ‡qvM K‡i| GB ej wKfv‡e wµqv K‡i Zv 

e¨vL¨v Kivi Rb¨ d¨viv‡W me©cÖ_g ej‡iLvi aviYv †`b| ej‡iLv¸‡jv 

d¨viv‡Wi KvíwbK †iLv| ev¯Í‡e Gi †Kv‡bv Aw¯ÍZ¡ †bB| †Kv‡bv Zwor 

†ÿ‡Î GKwU AwZ ÿz`ª abvZ¥K Avavb ivL‡j AvavbwU GK cÖKvi ej 

Abyfe K‡i Ges H e‡ji cÖfv‡e ÿz ª̀ abvZ¥K AvavbwU MwZkxj nq| 

Zwor †ÿ‡Î GKwU gy³ abvZ¥K Avavb ivL‡j AvavbwU ‡h c‡_ MwZkxj 

nq †mB c_‡K Zwor ej‡iLv e‡j| Avm‡j †Kv‡bv Zwor †ÿ‡Îi wewfbœ 

we›`y w`‡q hw` Ggb GKwU †iLv Kíbv Kiv hvq †h, H †iLvi †h †Kv‡bv 

we›`y‡Z ¯úk©K Uvb‡j, †mB ¯úk©K H we› ỳ‡Z †gvU cÖve‡j¨i AwfgyL 

wb‡`©k K‡i, Zvn‡j H †iLv‡K ej‡iLv e‡j| ZworMȪ ’ e¯‘i Pvwicv‡k¦© 

Ges Zwor †ÿ‡Îi g‡a¨ Ggb AmsL¨ ej †iLv Uvbv †h‡Z cv‡i| 
 ej‡iLv¸‡jv w`‡q d¨viv‡W `ywU Avav‡bi g‡a¨ AvKl©Y I weKl©Y my›`i 

fv‡e e¨vL¨v K‡ib| ciewZ©‡Z ej‡iLv¸‡jv Zwor †ÿÎ e¨vL¨v Kivi 

Rb¨I e¨eüZ n‡q Avm‡Q|  myZivs Zwor †ÿÎ‡K eySv‡bvi Rb¨ Zwor ej‡iLv Kíbv Kiv nq| c‡i g¨v·I‡qj G 

welq we¯ÍvwiZ e¨vL¨v †`b| 

GB KvíwbK Zwor ej‡iLv¸wji wb¤œwjwLZ ˆewkó¨ we`¨gvb|  

1| Zwor ej‡iLv¸‡jv eµ‡iLv Ges abvZ¥K Avav‡bi c„ô †_‡K j¤f̂v‡e wbM©Z n‡q FYvZ¥K Avav‡bi c„‡ô j¤ ̂

fv‡e AvcwZZ nq| 

2| Giv KL‡bv ci¯úi‡K †Q` K‡ibv| 

3| GB ej‡iLv¸‡jv w¯’wZ¯’vcK m~Zvi b¨vq AvPiY K‡i Ges ˆ`N©̈  eivei msKzwPZ n‡Z Pvq| 

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

5| k~b¨ ev evqy gva¨‡g 1C Avavb †_‡K 

0

1


msL¨K ej‡iLv wbM©Z nq| 

wPÎ 11.10 G Zwor ej‡iLvi wewfbœ wPÎ †`Lv‡bv n‡q‡Q| 11.10 K-wP‡Î abvZ¥K Avavb ‡_‡K ej‡iLv wbM©Z 

n‡”Q| 11.10 L-wP‡Î FYvZ¥K Avav‡b ej‡iLv AvcwZZ n‡”Q| 11.10 M-wP‡Î ỳwU wecixZag©x Avav‡b ej‡iLv 

w`‡q AvKl©Y †`Lv‡bv n‡q‡Q Ges 11.10 N-wP‡Î `ywU mgag©x Avav‡b ej‡iLv w`‡q weKl©Y †`Lv‡bv n‡q‡Q|  

 

 

mvi-ms‡ÿc: 

Kzj‡¤î m~Î: `ywU we›`y Avav‡bi g‡a¨ AvKl©Y ev weKl©Y ej G‡`i Avav‡bi cwigv‡bi ¸Yd‡ji mgvbycvwZK Ges 

G‡`i ga¨eZ©x `~i‡Z¡i e‡M©i e¨¯ÍvbycvwZK| GB ej G‡`i ms‡hvM mij †iLv eivei wµqv K‡i| GB e‡ji gvb 

gva¨‡gi Dci wbf©i K‡i|  

Zwor †ÿÎ: †Kv‡bv AvwnZ e¯‘i Pvwiw`‡K †h AÂj Ry‡o Zwo‡Zi cÖfve _v‡K †mB AÂj‡K H AvwnZ e¯‘i Zwor 

†ÿÎ e‡j|   

Zwor ZxeªZv : Zwor †ÿ‡Îi †Kv‡bv we›`y‡Z GKK abvZ¥K Avavb ivL‡j †mwU †h ej Abyfe K‡i Zv‡K H †ÿ‡Îi 

H we›`yi Zwor ZxeªZv e‡j|  

Zwor ej‡iLv: Zwor †ÿ‡Î GKwU gy³ abvZ¥K Avavb ivL‡j AvavbwU ‡h c‡_ MwZkxj nq †mB c_‡K Zwor 

ej‡iLv e‡j| 

 

wPÎ 11.10 

 

 K 

 

 L 
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  cv‡VvËi g~j¨vqb-11.2 

mwVK DË‡ii cv‡k () wUK wPý w`b| 

1. ỳwU 1C Avavb ci¯úi n‡Z 1m `~‡i ivL‡j ci¯ú‡ii g‡a¨ ej KZ n‡e? 

K. N1    L. N9   M. N109 9   N. N109 10  

 

2. 1C Avavb †_‡K KZ¸‡jv ej‡iLv wbM©Z nq? 

K. GKwU  L. Amxg  M. 0 wU  N. 

0

1


wU 

 

cvV 3: Zwor wefe I Zwor aviK  (Electric Potential and Capacitor) 

 D‡Ïk¨ 

GB cvV †k‡l Avcwb - 

1. wefe wK Zv ej‡Z cvi‡eb| 

2. wef‡ei gvb wbY©q Ki‡Z cvi‡eb| 

3. aviK wK Zv eySv‡Z cvi‡eb| 

4. avi‡Ki gvb wbY©q Ki‡Z cvi‡eb| 

 

11.3.1 Zwor wefe (Electric Potential) 
Avgiv Rvwb, cvwb DuPz ¯’vb †_‡K bxPz ’̄v‡bi w`‡K cÖevwnZ nq| Zvc DuPz ZvcgvÎv †_‡K bxPz ZvcgvÎvi 

w`‡K cÖevwnZ nq| Zvn‡j Avavb †Kvb w`‡K cÖevwnZ n‡e? cvwbi †ÿ‡Î †hgb D”PZv cvwb cÖev‡ni w`K 

wba©viY K‡i, Zv‡ci †ÿ‡Î †hgb ZvcgvÎv Zvc cÖev‡ni w`K wba©viY K‡i wVK †Zgwb wefe Avavb 

cÖev‡ni w`K wba©viY K‡i|  

‡Kv‡bv AbvwnZ cwievnxi mv‡_ hw` †Kv‡bv abvZ¥K Avav‡b AvwnZ cwievnxi ms‡hvM NUv‡bv nq Z‡e AvwnZ 

cwievnx †_‡K Avavb AbvwnZ cwievwn‡Z P‡j hv‡e| Avgiv ej‡ev †h abvZ¥K Avav‡b AvwnZ e¯‘wUi wefe 

AbvwnZ cwievnx A‡cÿv †ekx| GLv‡b g‡b ivL‡Z n‡e †h, Zvc bv w`‡j †hgb ZvcgvÎ ev‡obv †Zgwb Avavb bv 

_vK‡j cwievnxi †Kv‡bv wefe _v‡K bv| `ywU wfbœ AvK…wZi cwievnx‡K mgvb abvZ¥K Avav‡b AvwnZ K‡i e¯‘ 

`ywU‡K ci¯ú‡ii mv‡_ mshy³ Kiv n‡j Avavb †Kvb w`‡K cÖevwnZ n‡e? wKsev `ywU mgvb AvK…wZi cwievnx‡K wfbœ 

cwigvY abvZ¥K Avav‡b AvwnZ K‡i e¯‘ `ywU‡K ci¯ú‡ii mv‡_ mshy³ Kiv n‡j Avavb †Kvb w`‡K cÖevwnZ n‡e? 

DËi n‡jv, Avav‡bi cwigv‡bi Dci Avavb cÖevn wbf©i K‡i bv| Avavb D”P wefe n‡Z wb¤œ wef‡ei w`‡K cÖevwnZ 

nq| 

myZivs Avgiv ej‡Z cvwi, wefe n‡jv e ‘̄i AvwnZ Ae¯’v hv ỳBwU e¯‘ ms¯ú‡k© Avm‡j Avavb †Kvb w`‡K cÖevwnZ 

n‡e Zv wba©viY K‡i|  

cwigvcMZ fv‡e ejv hvq, Amxg `~iZ¡ †_‡K GKwU GKK abvZ¥K Avavb‡K Zwor †ÿ‡Îi †Kv‡bv we›`y‡Z Avb‡Z 

†h KvR Ki‡Z nq Zv‡K H †ÿ‡Îi H we› ỳi wefe e‡j|  

Amxg †_‡K q cwigvY abvZ¥K Avavb‡K Zwor †ÿ‡Îi †Kv‡bv we›`y‡Z Avb‡Z hw` W cwigvY KvR Ki‡Z nq Z‡e 

GKK abvZ¥K Avavb‡K Zwor †ÿ‡Îi H we›`y‡Z Avb‡Z m¤úvw`Z KvR ev wefe, 

 

q
WV 

 … … … … … … … … … … … … … … … … … … … … … … ... ... (11.9)    

Avevi Avgiv Rvwb, KvR = ej  miY A_©vr, FrW   Ges (11.7) bs mgxKiY †_‡K cvB, qEF   
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(11.9) bs mgxKi‡Y gvb¸‡jv emv‡j, 

q
qErV 

 

ev, ErV   … … … … … … … … … … … … … … … … … … … … …... ... ...   (11.10)    

Avevi 2
04

1
r
qE


  

myZivs 

r
qV

04
1


  … … … … … … … … … … … … …  … … … … … … ... ... (11.11) 

wef‡ei GKK †fvë (volt)  
Amxg †_‡K 1C abvZ¥K Avavb‡K Zwor †ÿ‡Îi †Kv‡bv we›`y‡Z Avb‡Z hw` 1J KvR m¤úvw`Z nq Z‡e H we› ỳi 

wefe‡K  1V e‡j|  

1JC1
(C)1
(J)1volt(V)1 

  

 

c„w_exi wefe k~b¨ (Earth is at Zero Potential) 
c„w_ex Zwor cwievnx Ges AvKv‡i wekvj| d‡j wKQy B‡jKUªb c„w_exi mv‡_ Av`vb cÖ̀ vb n‡j c„w_exi wef‡ei 

†Kv‡bv cwieZ©b nqbv| †hgb mgy`ª †_‡K GK evjwZ cvwb wb‡j mgy‡`ªi cvwbZ‡ji †Kv‡bv cwieZ©b nq bv| c„w_ex 

cÖwZwbqZ wewfbœ e¯‘ †_‡K Avavb MÖnY K‡i Avevi mv‡_ mv‡_ Ab¨ e¯‘‡K Avavb mieivn K‡i, d‡j c„w_ex‡K 

Avavbnxb g‡b Kiv nq| †Kv‡bv ¯’v‡b D”PZv wbY©‡qi mgq mgy‡`ªi DcwiZ‡j D”PZv‡K †hgb k~b¨ aiv nq †Zgwb 

wefe wbY©‡qi mgq c„w_exi wefe‡K k~b¨ aiv nq| Avavbnxb e¯‘i wefe k~b¨| c„w_exi mv‡_ hy³ mKj e¯‘iB wefe 

k~b¨| c„w_exi wefe‡K k~b¨ a‡i †h e¯‘i wefe c„w_exi wefe ‡_‡K †ekx Zvi wefe‡K abvZ¥K wefe ev D”P wefe 

Ges hvi wefe Kg Zv‡K FYvZ¥K wefe ev wbgœ wefe e‡j| g~j K_v n‡jv e¯‘‡Z B‡jKUª‡bi evowZ _vK‡j A_©vr 

e¯‘wU FYvZ¥K Avav‡b AvwnZ n‡j e¯‘wU wbgœ wefe m¤úbœ Ges e¯‘‡Z B‡jKUª‡bi NvUwZ _vK‡j A_©vr e¯‘wU 

abvvZ¥K Avav‡b AvwnZ n‡j e ‘̄wU D”P wefe m¤úbœ| 

 

wefe cv_©K¨ (Potential Difference) 
Zwor †ÿ‡Îi g‡a¨ †Kv‡bv GK we›`y †_‡K Aci GK we›`y‡Z GKwU GKK abvZ¥K Avavb‡K Avb‡Z †h KvR Ki‡Z 

nq Zv‡K H ỳB we›`yi g‡a¨ wefe cv_©K¨ e‡j| 

aiv hvK +q cwigvY abvZ¥K Avav‡b AvwnZ GKwU ÿz`ª e¯‘ O we›`y‡Z Aew¯’Z| GB Avav‡bi Pvwiw`‡K GKwU Zwor 

†ÿ‡Îi m„wó n‡e| Av‡iv aiv hvK, GB †ÿ‡Îi `ywU we›`y A I B we›`yi wefe h_vµ‡g 

AV I BV  Ges GB `yB we›`yi ga¨eZ©x `~iZ¡ d| wPÎ 11.11 Abymv‡i A we›`ywU B we›`yi 

†P‡q +q Avav‡bi Kv‡Q Av‡Q ZvB AV > BV | GLb GKwU GKK ab Avavb‡K B we› ỳ 

†_‡K A we›`y‡Z m¤úw`Z KvR A_©vr wefe cv_©K¨,  

BA VVV    … … … … … … … … … … … … …  … … … … … … … ... ... ... ...  (11.12) 

 
11.3.2 aviK (Capacitor) 
mnR K_vq ej‡Z †M‡j †h aviY K‡i †mB aviK| †hgb Møvm, evjwZ ev Kjmx cvwb aviY K‡i| myZivs Zv‡`i‡K 

cvwb aviK ejv hvq| †Kv‡bv e¯‘‡K Zvc w`‡j e¯‘ Zvc aviY K‡i iv‡L, ZvB e¯‘‡K Zvc aviK ejv hvq| †Zgwb 

†h e¯‘ Avavb aviY A_©vr mÂq K‡i iv‡L, Zv‡K Avavb aviK ev ïay aviK e‡j| 

cv‡Î cvwb Xvj‡j cvwbi D”PZv e„w× cvq, †Kv‡bv e¯‘‡K Zvc w`‡j Zvi ZvcgvÎv e„w× cvq ‡Zgwb †Kv‡bv e¯‘‡Z 

Avavb cÖ̀ vb Ki‡j e¯‘i wefe e„w× cvq|  

+q 
B 

VA VB 

A  d 

wPÎ 11.11 
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‡h cwigvY Avavb cÖ̀ vb Ki‡j GKwU e¯‘i wefe 1V e„w× cvq Zv‡K Zvi aviKZ¡ e‡j| aviKZ¡‡K C  Øviv cÖKvk 

Kiv nq| Gi GKK d¨vivW (F)| 

aiv hvK, GKwU e¯‘‡Z q  cwigvY Avavb cÖ̀ vb Kivq e¯‘wUi wefe n‡jv V | Zvn‡j e ‘̄wU‡Z 1 wefe e„w× Ki‡Z 

cÖ‡qvRbxq Avav‡bi cwigvY ev e¯‘i aviKZ¡, 

V
qC   … … …  … … … … … …  … … … … … (11.13) 

myZivs 

   
 

1CV1
V1
C1F1 

 

avi‡Ki GKK d¨vivW (F) GKwU †ek eo GKK| GRb¨ Gi KZ¸‡jv †QvU GKK e¨envi Kiv nq| 

1. 1 F (gvB‡µv d¨vivW) F10 6   
2. 1 nF (b¨v‡bv d¨vivW) F10 9   
3. 1 pF (wc‡Kv d¨vivW) F10 12   
 

mgvšÍivj cvZ aviK I Gi aviKZ¡ (Parallel Plate Capacitor and its Capacitance) 
ev¯Í‡e Avgiv †h aviK e¨envi Kwi †m¸‡jv n‡jv mgvšÍivj cvZ aviK| ỳwU avZe 

cvZ‡K mgvšÍivj fv‡e Lye KvQvKvwQ †i‡L Gi GKwU cvZ‡K f~-ms‡hvM K‡i Gi `yB 

cv‡Zi g‡a¨eZ©x AÂ‡j †Kv‡bv civ‰e ỳ¨wZK gva¨g w`‡q c~Y© K‡i mgvšÍivj cvZ 

aviK ˆZix Kiv nq| mgvšÍivj cvZ avi‡Ki Aci cv‡Z abvZ¥K Avavb cÖ̀ vb K‡i 

AvwnZ Kiv nq| cvZ `ywU Lye KvQvKvwQ e‡j G‡`i ga¨eZ©x ¯’v‡b ej‡iLv¸‡jv 

ci¯úi mgvšÍivj n‡e, d‡j cvZØ‡qi ga¨eZ©x ¯’v‡b Zwor †ÿ‡Îi ZxeªZv me©Î 

mgvb _vK‡e| 

 

mgvšÍivj cvZ avi‡Ki aviKZ¡ K‡qKwU wel‡qi Dci wbf©i K‡i| 

1| cvZØ‡qi †ÿÎdj hZ †ekx nq aviKZ¡ ZZ e„w× cvq| A_©vr, AC   

2| cvZØ‡qi ga¨eZ©x `~iZ¡ hZ Kg nq aviKZ¡ ZZ e„w× cvq| A_©vr, 

d
C 1
  

3| cvZØ‡qi ga¨eZ©x ¯’v‡b civ‰e`y¨wZK ev Zwor Acwievnx gva¨g ivL‡j aviKZ¡ e„w× cvq| A_©vr,  C  

4| GKwU cvZ‡K f~-ms‡hvM Ki‡j aviKZ¡ e„w× cvq| 

1,2 I 3 †K mgš̂q K‡i cvB. 

d
AC 

  

ev, 

d
AkC 

   SI c×wZ‡Z 1k  

myZivs,

d
AC 

   

 (11.4) bs mgxKiY e¨envi K‡i cvB 

d
KAC 0  … … … … … … … … … … … … …  … … … … … … … ... ... ... ... ... ... (11.14) 

BnvB mgvšÍivj cvZ avi‡Ki aviK‡Z¡i ivwkgvjv| 

+q 

d 

A 

wPÎ 11.3.2 
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MvwYwZK D`vniY 11.4 t Zwor †ÿ‡Îi †Kv‡bv we›`yi wefe V100 | Amxg †_‡K 10C Avavb H we›`y‡Z Avb‡Z 

KZ KvR m¤úvw`Z Ki‡Z n‡e wbY©q Kiæb| 

 

mgvavbt  Avgiv Rvwb, KvR, qVW   

gvb emv‡j, JqVW 100010010   

DËi: 1000J. 
 

MvwYwZK D`vniY 11.5 t †Kv‡bv we›`y‡Z +Q cwigvb Avavb Av‡Q| +Q Avavb‡K †K›`ª K‡i +q cwigvb Avavb‡K 

0.1m e¨vmva©wewkó e„ËvKvi c‡_ GKevi Nywi‡q Avb‡Z wK cwigvb KvR Kiv‡Z n‡e? hyw³mn DËi w`b| 

 

mgvavbt ‡Kv‡bv Zwor †ÿ‡Î GKwU GKK abvZ¥K Avavb‡K GK we›`y †_‡K Ab¨ we›`y‡Z Avb‡Z m¤úvw`Z KvR H 

`yB we›`yi wefe cv_©‡K¨i mgvb| 

hw` we›`y ỳwUi wefe h_vµ‡g 1V  Ges 2V  nq Z‡e m¤úvw`Z KvR, 21 VVW   

myZivs, +q Avavb‡K Avb‡Z m¤úvw`Z KvR   21 VVqW   

w¯’i Zwor †ÿ‡Î GKwU abvZ¥K Avavb‡K GK we›`y †_‡K Ab¨ we›`y‡Z †h c‡_B Avbv †nvK bv †Kb, m¤úvw`Z KvR 

H `yB we›`yi wefe cv_©‡K¨i mgvb| m¤úvw`Z KvR cÖv_wgK I AwšÍg wefe cv_©‡K¨i mgvb, c‡_i Dci wbf©ikxj 

bq| myZivs e×c‡_ ev e„ËvKvi c‡_ †Kv‡bv Avavb mÂvwjZ n‡q H we›`y‡Z wd‡i Avm‡j cÖv_wgK I AwšÍg wefe 

mgvb n‡e| myZivs m¤úvw`Z KvR k~b¨ n‡e| 

 

MvwYwZK D`vniY 11.6 t 

†Kv‡bv we›`y‡Z μC10  Avavb Av‡Q| H we›`y †_‡K m50  `~‡i wefe wbY©q Kiæb| ‡`qv Av‡Q 









 229

0

CNm109
4

1


| 

 

mgvavbt 

 Avgiv Rvwb, wefe, 

r
qV

04
1


  

gvb emv‡j, V108.1
50
1010109 3

-6
9 


V   

D: 1.8103V 

 

MvwYwZK D`vniY 11.7 t GKwU AšÍwiZ cwievnx‡Z μC1  Avavb cÖ̀ vb Kivq Zvi wefe 1V n‡jv| cwievnxwUi 

aviKZ¡ wbY©q Kiæb| 

 

mgvavbt  Avgiv Rvwb, aviKZ¡, 

V
qC   

gvb emv‡j, F1μF10
1

10C 6
6

 


   

DËi : μF1    

 

 †`qv Av‡Q.  

 wefe, V = V100  

 Avavb, q =10C 

  †`qv Av‡Q.  

  Avavb, q = C1010μC10 -6  
  `~iZ¡, m50r  

  229

0

CNm109
4

1 


 

  †`qv Av‡Q.  

  Avavb, q = C101C1μ -6  
  `~iZ¡,  V1V  
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MvwYwZK D`vniY 11.8 t GKwU mgvšÍivj cvZ avi‡Ki cÖwZwU cv‡Zi †ÿÎdj 

2m1.0 Ges cvZØ‡qi ga¨eZ©x 

`~iZ¡ m10 3
| cvZØ‡qi g‡a¨ GKwU Acwievnx c`v_© †`qv Av‡Q| Gi civ‰e`y¨wZK aªæeK 5| aviKwUi aviKZ¡ 

wbY©q Kiæb| †`qv Av‡Q 

21212
0 mNC10854.8  | 

 

mgvavbt Avgiv Rvwb, mgvšÍivj cvZ avi‡Ki aviKZ¡, 

d
KAC 0  

gvb emv‡j,  3

12

10
1.0510854.8



 
C  

ev, F104.427C -9      

DËi: 4.42710-9F 

 

 

mvi-ms‡ÿc: 

wefet Amxg `~iZ¡ †_‡K GKwU GKK abvZ¥K Avavb‡K Zwor †ÿ‡Îi †Kv‡bv we›`y‡Z Avb‡Z †h KvR Ki‡Z nq 

Zv‡K H †ÿ‡Îi H we› ỳi wefe e‡j| 

wefe cv_©K¨ t Zwor †ÿ‡Îi g‡a¨ †Kv‡bv GK we›`y †_‡K Aci GK we›`y‡Z GKwU GKK abvZ¥K Avavb‡K Avb‡Z 

†h KvR Ki‡Z nq Zv‡K H ỳB we›`yi g‡a¨ wefe cv_©K¨ e‡j| 

aviK t †h e ‘̄ Avavb aviY A_©vr mÂq K‡i iv‡L Zv‡K Avavb aviK ev ïay aviK e‡j| 

mgvšÍivj cvZ aviKt `ywU avZe cvZ‡K mgvšÍivj fv‡e Lye KvQvKvwQ †i‡L Gi GKwU cvZ‡K f~-ms‡hvM K‡i Gi 

`yB cv‡Zi g‡a¨eZ©x AÂ‡j †Kv‡bv civ‰e ỳ¨wZK gva¨g w`‡q c~Y© K‡i mgvšÍivj cvZ aviK ˆZix Kiv nq| 

 

  cv‡VvËi g~j¨vqb-11.3 

mwVK DË‡ii cv‡k wUK () wPý w`b| 

1. wef‡ei ivwkgvjv †KvbwU? 

K. 2
04

1
r
qV


  L. 2

21

04
1

r
qqV


   

M. 

r
qqV 21

04
1


  N. 

r
qV

04
1


  

 

2. mgvšÍivj cvZ avi‡Ki aviKZ¡ wbf©i K‡i 

i. cvZØ‡qi †ÿÎd‡ji Dci 

ii. cvZØ‡qi ga¨eZ©x `~i‡Z¡ Dci 

iii. civ‰e`y¨wZK gva¨‡gi Dci 

 bx‡Pi †KvbwU mwVK 

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

3. bx‡Pi †KvbwU mwVK bq? 

 K. μF10F1 6  L. pF10F1 10  M. nF10F1 9  N. pF10F1 12  

 

  †`qv Av‡Q.  

  ‡ÿÎdj, 

2m1.0A  
  `~iZ¡, m10 3d  

   civ‰e ỳ¨wZK aªæeK, 5K  

  21212
0 mNC10854.8   
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cvV 4: w ’̄i Zwo‡Zi wbivc` e¨envi (Cautious Usage of Statical Electricity) 

 D‡Ïk¨ 

GB cvV †k‡l Avcwb - 

1. w ’̄i Zwor e¨envwiK Rxe‡b wKfv‡e e¨envi Kiv nq eyS‡Z cvi‡eb|  

2. w ’̄i Zwor wKfv‡e AcPq †iva K‡i Zv ej‡Z cvi‡eb| 

3. w¯’i Zwor †_‡K wKfv‡e Rxeb I gvjvgvj‡K wbivc‡` ivLv hvq eY©bv Ki‡Z cv‡eb| 

11.4.1 w ’̄i Zwo‡Zi wbivc` e¨envi (Cautious Usage of Statical Electricity) 
AvaywbK mf¨Zvq w¯’i Zwor A‡cÿv Pj Zwo‡Zi e¨envi †ekx| Z‡e A‡bK †ÿ‡Î w¯’i Zwor Acwinvh© 

n‡q c‡o| †mLv‡b PjZwor e¨envi Kiv hvq bv| †hgb, Kj KviLvbv †_‡K wbM©Z Kv‡jv †avqvi Kvi‡Y 

evqy `~lY gy³ Kiv, †QvU ev Amg AvK…wZi e¯‘‡K †¯cÖi mvnv‡h¨ is Kiv, D”P wefe m„wó Kiv BZ¨vw`i 

Rb¨ Avgiv w¯’i Zwor e¨envi K‡i _vwK| GgbwK eZ©gv‡b †h me gywf K¨v‡giv Ges w¯’i K¨v‡giv e¨envi Kiv nq 

†m¸‡jvI cwiPvjbvi Rb¨ w¯’i Zwor e¨envi Kiv nq| bx‡P K‡qKwU w¯’i Zwo‡Zi e¨envi Av‡jvPbv Kiv nj| 

1| †QvU ev Amg AvK…wZi e¯‘‡K †¯cÖi mvnv‡h¨ is Kiv t 

‡Kv‡bv e¯‘‡K (†hgb Mvox, evB mvB‡Kj BZ¨vw`) †¯cÖi mvnv‡h¨ is Kivi mgq †¯cÖ h‡š¿i b‡Rj (gyL) †_‡K hLb 

i‡Oi KYv¸‡jv D”P Pv‡c †ei n‡q Av‡m ZLb b‡R‡ji mv‡_ i‡Oi KYv¸‡jv Nlv †L‡q w¯’i Zwo‡Zi m„wó K‡i Ges 

i‡Oi KYv¸‡jv FYvZ¥K Avav‡b AvwnZ nq| mgag©x Avav‡b AvwnZ i‡Oi KYv¸‡jv ci¯ú‡ii mv‡_ weKl©Y K‡i 

ci¯úi ‡_‡K ~̀‡i Qwo‡q c‡i| d‡j †ekxi fvM is e¯‘‡Z †j‡M evB‡i P‡j hvq| †m Rb¨ †¯cÖ h‡š¿i mv‡c‡ÿ 

e¯‘wU‡K abvZ¥K Avav‡b AvwnZ Kiv nq d‡j i‡Oi KYv¸‡jv abvZ¥K Avav‡b AvK…ó n‡q e¯‘‡Z G‡m c‡o, d‡j 

i‡Oi AcPq nq bv, is Gi mylg e›Ub N‡U| 

2| Kj KviLvbv †_‡K wbM©Z Kv‡jv †avqvi Kvi‡Y evqy `~lY gy³ Kiv t 

Kj KviLvbv †_‡K wbM©Z †avqvi mv‡_ cÖPzi QvB Ges Ab¨vb¨ aywjKYv wPgwb w`‡q †ei n‡q Av‡m Ges evqy `~lY 

K‡i| GB QvB Ges Ab¨vb¨ aywjKYv gy³ Kivi Rb¨ w¯’i Zwor e¨envi Kiv nq| G‡ÿ‡Î wPgwbi bx‡Pi w`‡K GKwU 

avZe RvwjKv ivLv nq Ges wKQy Dc‡i wPgwbi Mv‡q avZe cv‡Zi ‡PvO jvMv‡bv nq| RvwjKv‡K abvZ¥K Avav‡b 

Ges †PvO‡K FYvZ¥K Avav‡b AvwnZ Kiv nq| G‡`i g‡a¨ wefe cv_©K¨ cÖvq 20kV ivLv nq| Kj KviLvbv †_‡K 

wbM©Z †avqvi mv‡_ cÖPzi QvB Ges Ab¨vb¨ aywjKYv wPgwb‡Z cÖ‡ek Kivi mgq wPgwb‡Z ivLv RvwjKvi ms¯ú‡k© G‡m 

QvB Ges Ab¨vb¨ aywjKYv abvZ¥K Avav‡b AvwnZ nq Ges Dc‡i wPgwbi Mv‡q ivLv FYvZ¥K Avav‡b AvwnZ avZe 

cv‡Zi ‡Pv‡O AvK…ó n‡q Zvi Mv‡q †j‡M hvq| d‡j wPgwb †_‡K cwi‡kvwaZ †avqv wbM©Z nq| GKvi‡Y evqy `ylY 

gy³ _v‡K|  

3| d‡UvKwc hš¿ t 

Avgiv mevB †Kv‡bv bv †Kv‡bv fv‡e d‡UvKwc h‡š¿i e¨envi K‡iwQ| †Kv‡bv KvM‡Ri †jLvi Abyiƒc Kwc ˆZix 

Kivi Rb¨ GwU e¨envi Kiv nq| GB h‡š¿ Kg© cÖwµqvq cªvq me©Î w¯’i Zwor e¨envi Kiv nq|  

GKwU †PvOvK…wZ avZe Wªv‡gi Dci Av‡jvK ms‡e`bkxj (†hgb †mjyj‡qW wdj¥ _v‡K) c`v‡_©i 

cÖ‡jc †`qv _v‡K| WªvgwU mg`ªæwZ‡Z Gi A‡ÿi mv‡c‡ÿ Nyi‡Z _v‡K Ges GB cÖ‡jc‡K cÖvq 

1.5kV wef‡e abvZ¥K Avav‡b mg fv‡e AvwnZ Kiv nq| Ab¨ w`‡K †h KvM‡Ri Kwc Ki‡Z n‡e 

Zvi Dci Av‡jv †djv nq Ges †j‡Ýi mvnv‡h¨ Gi cÖwZwe¤^ Wªv‡gi Av‡jvK ms‡e`bkxj c`v‡_©i 

cÖ‡j‡ci Dci ‡djv nq| Gi d‡j Wªv‡gi ‡h ¯’v‡b Av‡jv c‡o †m ¯’v‡bi Avavb¸wj wb¯Íwor n‡q hvq Avi †hLv‡b 

Av‡jv c‡obv ( †jLv Ask) †mLv‡b Avavb †_‡K hvq| GB Ae¯’vq WªvgwU Ny‡i cvDWv‡ii g‡Zv m~² Kvwji ms¯ú‡k© 

Av‡m Ges Av‡Mi †_‡KB Kvwj‡K FYvZ¥K Avav‡b AvwnZ Kiv _v‡K| d‡j WªvgwU †h ¯’vb¸‡jv‡Z Avavb Av‡Q 

†m¯’v‡b Kvwj ‡j‡M hvq| GB WªvgwU cieZ©x‡Z KvM‡Ri (A‡bK †ÿ‡Î KvMR‡K FYvZ¥K Avav‡b AvwnZ Kiv nq) 

Dci Pvc w`‡q Kvwj jvwM‡q ‡`qv nq Ges GB KvMRwU‡K Pvc I Zvc w`‡q Kvwj‡K fv‡jvfv‡e KvM‡Ri mv‡_ 

jvwM‡q †`qv nq| GB fv‡eB w¯’i Zwor e¨envi K‡i d‡UvKwc h‡š¿i mvnv‡h¨ †Kv‡bv KvM‡Ri †jLvi Abyiƒc Kwc 

ˆZix Kiv nq| 
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11.4.2 w ’̄i Zwo‡Zi wec` I Zv †_‡K iÿvi †KŠkj (Danger from Statical Electricity and Safety measure) 
11.4.2.1 w ’̄i Zwo‡Zi wec` (Danger from Statical Electricity) 
cÖ_‡g Avgiv w¯’i Zwo‡Zi Rb¨ ˆ`bw›`b Rxe‡b mvaviYZ: wK RvZxq wec‡`i m¤§yLxb nB bx‡P Zvi KZK¸wj 

D‡jøL Kiv n‡jv| 

1| Kvco cvëv‡bv t 

kxZKv‡j Avgv‡`i †`‡k evqy‡Z Rjxq ev®ú _v‡K bv ej‡jB P‡j A_©vr evqy ï®‹ _v‡K| ZvB kxZKv‡j Avgv‡`i 

cwi‡aq e¯¿̧ ‡jv ci¯ú‡ii mv‡_ Nl©‡Yi d‡j mggv‡bi wecixag©x Avav‡bi m„wó nq Ges ci¯ú‡ii AvKl©‡Y Ave× 

_v‡K (Rjxqev®ú ZwoZMȪ ’ e¯‘i ms¯ú‡k© G‡j e¯‘‡K wb¯ÍwoZ K‡i †`q| ZvB kxZKv‡j GB NUbvwU †ekx N‡U|) 

hLb Avgiv cwi‡aq e¯¿ cvëvB ZLb Dc‡ii e¯¿Uvi mv‡_ mwÂZ Avavb P‡j hvq| evKx mggv‡bi wecixZag©x 

Avavb¸‡jv AvKl©Y †_‡K gy³ n‡q kix‡ii ga¨ w`‡q f~wg‡Z P‡j hvq| GB Rb¨ nvjKv kK& jv‡M| 

2| wegv‡b R¡jvbx fiv t 

DošÍ Ae¯’vq wegvb evZv‡mi mv‡_ Nl©‡Yi d‡j AvwnZ nq| ZvQvov DÇqb Kv‡j I AeZiY Kv‡j gvwUi mv‡_ 

PvKvi Nl©‡Yi d‡j cÖPzi Avav‡bi m„wó nq| d‡j wegvb I f~wgi g‡a¨ cÖPzi wefe cv_©‡K¨i m„wó nq| wegv‡b R¡vjvbx 

fivi mgq (R¡vjvbx cwievnx c`v_©) R¡vjvbx ‡e‡q wKQy Avavb f~wg‡Z P‡j †h‡Z cv‡i| f~wg‡Z Avavb P‡j hvIqvi 

mgq ùzwj½ m„wó nevi m¤¢vebv _v‡K| Avi ùzwj½ m„wó n‡j R¡vjvbx‡Z Av¸b a‡i weivU we‡ùviY n‡Z cv‡i| GB 

Rb¨ wegv‡bi PvKvi Uvqvi iev‡ii mv‡_ Kve©b wgwk‡q ‰Zwi Kiv nq| GRb¨ Uvqvi¸‡jv Zwor cwievnx nq| ZvB 

Nl©‡Yi d‡j wegv‡b †h Avavb Rgv nq Zv Uvqvi f~wg‡Z ¯úk© Kiv gvÎ f~wg‡Z P‡j hvq Ges wegvb Avavbnxb n‡q 

c‡i| 

3| ‡Uwjwfkb I Kw¤úDUvi gwbUi t  

†Uwjwfkb I Kw¤úDUvi gwbU‡ii wfZ‡i B‡jKUªb Mvb e¨envi Kiv nq| B‡jKUªb Mvb †_‡K wbM©Z B‡jKUªb 

gwbU‡ii c`©vi wfZi w`‡K jvMv‡bv dmdi c`v‡_©i Dci G‡m AvNvZ Ki‡j dmdi `„k¨gvb Av‡jv ˆZwi K‡i| GB 

B‡jKUª‡bi Kvi‡Y c`©v wKQyUv FYvZ¥K Avav‡b AvwnZ nq Ges Gi cÖfv‡e c`©vi mvg‡b Kv‡Pi wecixZ c„ô (†h 

c„‡ô Avgiv Qwe †`wL) †m c„ôI FYvZ¥K Avav‡b AvwnZ nq| GB Avav‡bi AvKl©‡Y evZv‡m fvmgvb aywjKYv AvK…ó 

nq Ges Kv‡Pi Mv‡q †j‡M hvq| †mRb¨  ‡Uwjwfkb I gwbU‡ii c`©v Lye ZvovZvwo gqjv n‡q hvq| 

4| eRªcvZ t 

mvaviYZ: Mªx®§ I el©vKv‡j evqy‡Z cÖPzi Rjxq ev®ú _v‡K| GB Rjxq ev®ú¸‡jv evZv‡mi AvwnZ Avqb¸‡jvi Dci 

Nbxf~Z n‡q RjKYv m„wó K‡i Ges AvwnZ Avqb¸‡jvi Avav‡b AvwnZ nq| evZv‡m fvmgvb GB ÿy`ª ÿy`ª 

RjKYv¸‡jv ZvcgvÎvi cv_©‡K¨i Kvi‡Y evqycÖev‡ni mv‡_ mv‡_ Dc‡i D‡V hvq Ges kxZj nq| ZvQvov Dc‡i 

evqyi Pvc Kg _vKvq evZvm cÖmvwiZ nq Ges Av‡iv kxZj nq| kxZj fvmgvb GB ÿy`ª ÿy`ª RjKYv¸‡jv GKwÎZ 

n‡q †g‡Ni m„wó K‡i| evZv‡mi AvwnZ Avqb¸‡jvi Rjxq ev®ú Nbxf~Z n‡q RjKYv m„wó K‡i, †m‡nZy †gN 

abvZ¥K ev FYvZ¥K †h‡Kv‡bv Avav‡b AvwnZ n‡Z cv‡i| †g‡Ni AvKv‡ii Dci Zv‡`i Avav‡bi cwigvb wbf©i 

K‡i| `yB ai‡Yi AvwnZ †gN KvQvKvwQ Avm‡j Zv‡`i g‡a¨ ZworÿiY N‡U Ges weivU AwMœùzwj½ m„wó nq| G‡K 

Avgiv we`y¨”PgK ewj| †Kv‡bv †Kv‡bv †ÿ‡Î GB AwMœùzwj‡½i ZvcgvÎv  m~h©̈  c„‡ôi ZvcgvÎvi †P‡qI †ekx nq| 

m„ó AwMœùzwj‡½i c‡_ evZvm¸‡jv Zvc †c‡q nVvr cÖmvwiZ nq Ges cvk©¦eZ©x evZvm‡K cÖPÛ †Rv‡i av°v ev Pvc 

†`q| Gi d‡j cÖPÛ kã nq| GB Pvc evZvm evwnZ n‡q f~-c„‡ô Av‡m| Pv‡ci wKQy Ask `yB †g‡Ni g‡a¨ evi evi 

cÖwZdwjZ n‡q f~-c„‡ô Av‡m| GB Rb¨ Avgiv Mo Mo kã ïwb| G‡KB †g‡Ni MR©b e‡j| 

 

cÖPzi Avavbhy³ †Kv‡bv †gN hw` f~-c„‡ôi KvQvKvwQ P‡j Av‡m Zvn‡j Av‡ek cÖwµqvq f~-c„‡ôi †mB Ask 

wecixZag©x Avav‡b AvwnZ nq| †mB ¯’vv‡bi MvQcvjv ev evoxNi ZzjbvgyjK †g‡Ni Kv‡Q _vKvq Ges Gi †ÿÎdj 

Kg nIqvq G‡`i kxl© we›`y¸‡jvi Avav‡bi ZjgvwÎK NbZ¡ A‡bK †ekx nq| G‡`i AvKl©‡Y Zworÿi‡Yi gva¨‡g 

f~-c„‡ô P‡j Av‡m| G‡K Avgiv eRªcvZ ewj| GB eRªcv‡Zi d‡j cÖPÛ DËv‡ci m„wó nq Ges Av¸b a‡i hvq| 

GB eRªcv‡Zi d‡j †h k‡ãi m„wó nq Zv‡K Avgiv eRªbv` ewj| 
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11.4.2.2 w¯’i Zwo‡Zi wec` †_‡K iÿvi †KŠkj (Safety measure from the danger of Statical Electricity) 
D”P A_©vr abvZ¥K Avav‡b AvwnZ †Kv‡bv e¯‘i wefe c„w_ex c„‡ôi wefe †_‡K †ekx (KviY c„w_ex c„‡ôi wefe‡K 

k~b¨ a‡iB D”P ev wb¤œ wefe we‡ePbv Kiv nq)| Avevi wb¤œ A_©vr FYvZ¥K Avav‡b AvwnZ †Kv‡bv e¯‘i wefe c„w_ex 

c„‡ôi wefe †_‡K Kg| wefe Kg ev †ekx hvB †nvK bv †Kb, f~-ms‡hvM Ki‡j Avavb cÖevwnZ n‡e| myZivs †h 

†Kv‡bv AvwnZ e¯‘‡K nvZ w`‡q ¯úk© Ki‡j kix‡ii ga¨ w`‡q f~wg‡Z Avavb cÖevwnZ n‡e (gvbe †`n Zwor 

cwievnx) G‡K Avgiv kK& jvMv ewj| Avavb cÖevn A_©vr Zwor cÖevn †ekx n‡j gvbe †`‡ni Rb¨ wec`¾bK 

GgbwK g„Zz¨I n‡Z cv‡i| †fRv kixi Av‡iv †ekx Zwor cwievnx| †mRb¨ †fRv kix‡i AvwnZ e¯‘‡K ¯úk© Ki‡j 

Av‡iv `ªæZ Zwor cÖevn nq e‡j cÖev‡ni gvÎv Av‡iv †e‡o hvq, d‡j Av‡iv †ekx wec`¾bK| `ywU wfbœ wef‡e 

AvwnZ e¯‘‡K GKB mv‡_ ¯úk© Ki‡j kix‡ii wfZi w`‡q D”P wefe †_‡K wb¤œ wef‡ei w`‡K Zwor cªevn NU‡e| 

‡m †ÿ‡ÎI kK& jvM‡Z cv‡i| myZivs w¯’i Zwor wb‡q KvR Kivi mgq KZK¸wj mZK©Zv ev †KŠkj Aej¤b̂ Kiv 

DwPr †hb Avgv‡`i kix‡ii wfZi w`‡q Zwor cÖevn bv nq| 

ïK‡bv KvV, ïK‡bv ievi, PxbvgvwU, cøvw÷K, ïK‡bv Kvco (†hgb, †jc, †ZvlK, evwjk, K¤ĵ BZ¨vw`) Zwor 

Acwievnx| myZivs Gi Dc‡i `uvwo‡q AvwnZ e¯‘‡K ¯úk© Ki‡j e¯‘i wefe Ges kix‡ii wefe mgvb n‡q hvq wKš‘ 

f~wg †_‡K wew”Qbœ _vKvi Kvi‡Y kix‡ii ga¨ w`‡q †Kv‡bv Zwor cªevn nq bv| ievi †mv‡ji RyZv (†mv‡j †hb 

†Kv‡bv KuvUv jvMv‡bv bv _v‡K) c‡iI wbivc‡` AvwnZ e¯‘‡K ¯úk© Kiv hvq| nv‡Z iev‡ii nvZ †gvRv A_©vr iev‡ii 

Møvfm c‡i AvwnZ e¯‘‡K ¯úk© Ki‡j kixi †_‡K AvwnZ e¯‘ wew”Qbœ n‡q hv‡e Ges kix‡ii wfZi w`‡q Zwor cÖevn 

n‡e bv| 

ZvQvov, †hme hš¿ w¯’i Zwor w`‡q Pvjbv Kiv nq (†hgb, is Kiv †¯cÖ, d‡UvKwc hš¿, Kw¤úDUvi, wcª›Uvi BZvw`) 

†m¸‡jvi ewWi mv‡_ GKwU Zworevnx Zvi w`‡q f~-ms‡hvM K‡i ivLv DwPr| †Kv‡bv Kvi‡Y hw` Gi ewW ZworMȪ ’ 

nq (mivmwi ms‡h‡Mi Kvi‡Y ev Av‡e‡ki Kvi‡Y) Zvn‡j Gi ewWi Avavb¸‡jv f~wg‡Z P‡j wM‡q Avavbnxb n‡q 

_vK‡e| d‡j Gi ewW‡K ¯úk© Ki‡j kK& jvMvi †Kv‡bv m¤¢vebv _vK‡e bv|  

eRªcv‡Zi Kvi‡Y eo eo `vjvb †hb ÿwZMȪ ’ bv nq †mRb¨ GKwU eo †jvnvi `Û `vjv‡bi GK †Kv‡Y †`qvj msjNœ 

K‡i GK cÖvšÍ f~wg‡Z cy‡Z †`qv nq Ges Aci cÖvšÍ `vjv‡bi Qv‡`i wKQy Dc‡i ivLv nq| Dc‡ii cÖv‡šÍ K‡qKUv 

m~Pv‡jv avZe `Û wewfbœ w`‡K gyL K‡i jvMv‡bv nq| hLb Avavbhy³ †gN Qv‡`i Dc‡i Zzjbvg~jK KvQvKvwQ Av‡m 

ZLb Av‡ek cÖwµqvq avZe `ÛwUi Dci cÖvšÍ wecixZag©x Avav‡b AvwnZ nq| `ÛwUi Dci cÖv‡šÍ KZK¸‡jv 

m~Pv‡jv avZe `Û jvMv‡bv _vKvq Ges m~Pv‡jv As‡ki †ÿÎdj Kg nIqvq G‡`i kxl© we›`y¸‡jvi Avav‡bi 

ZjgvwÎK NbZ¡ A‡bK †ekx nq| GB Avav‡bi AvKl©‡Y evqyKYv¸‡jv AvK…ó n‡q G‡`i ms¯ú‡k© Av‡m Ges mgag©x 

Avav‡b AvwnZ nq| AvwnZ nevi ci weKl©Y K‡i `~‡i m‡i hvq Ges bZzb evqyKYv G‡m AvwnZ nq| GB fv‡e cÖPzi 

evqy AvwnZ nq| GB AvwnZ evqyKYv¸‡jv †g‡Ni Avav‡bi wecixZag©x nIqvq †gN Øviv AvK…ó n‡q †mw`‡K avweZ 

nq Ges †g‡Ni Avavb‡K Avavbnxb K‡i| †gN Avavb ÿq cÖvšÍ nIqvq eRªcvZ nevi m¤¢vebv K‡g hvq| 

 

  cv‡VvËi g~j¨vqb-11.4 

mwVK DË‡ii cv‡k wUK () wPý w`b|  

1| bx‡Pi †KvbwU‡Z w¯’i Zwor e¨envi nq bv? 

 K. ˆe ỳ¨wZK evwZ  L. ¯̂Y©cvZ ZworexÿY hš¿    M. wWwRU¨vj K¨v‡giv  N. gwbUi 

2| we`y¨”PgK m„wó nq- 

 K. ỳwU †g‡Ni Nl©‡bi d‡j L. ỳwU AvwnZ †g‡Ni Nl©‡bi d‡j 

 M. wecixZ Avav‡b AvwnZ `ywU †g‡Ni g‡a¨ Zworÿvi‡Yi d‡j 

 N. c„w_exi mv‡_ AvwnZ †g‡Ni Avavb wewbg‡qi d‡j 

3| Avgiv kK& LvB hLb- 

 i. gvwU‡Z `uvwo‡q AvwnZ e¯‘‡K ¯úk© Kwi| 

 ii. `ywU wfbœ wef‡e AvwnZ e¯‘‡K GK mv‡_ ¯úk© Kwi| 

 iii. f~wg mshy³ †Kv‡bv e¯‘‡K gvwU‡Z ùvwo‡q ¯úk© Kwi|  

 †KvbwU mwVK 

 K. i I ii   L. ii I  iii M. i I iii  N. i, ii I iii 
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cvV 5: e¨envwiK : Nl©Y I Av‡ek cÖwµqvq AvwnZKiY (Charging by Friction and Induction) 

 D‡Ïk¨ 

GB cvV †k‡l Avcwb - 

1. Nl©Y cÖwµqvq Avavb m„wó c×wZ Rvb‡Z cvi‡eb 

2. Av‡ek cÖwµqvq Avavb m„wó c×wZ Rvb‡Z cvi‡eb 

3. ¯̂Y©cvZ ZworexÿY h‡š¿i e¨envi Kiv wkL‡Z cvi‡eb| 

 

cixÿ‡Yi bvg : Nl©Y I Av‡ek cÖwµqvq Avavb AvwnZKiY (Charging by Friction and Induction) 
ZË¡ t  ỳwU wfbœ e¯‘‡K ci¯ú‡ii mv‡_ Nl©Y Ki‡j GKwUi †_‡K wKQy B‡jKUªb AciwU‡Z P‡j hvq| 

B‡jUªb evowZi Kvi‡Y GKwU e¯‘ FY Avav‡b AvwnZ nq Ges AciwU B‡jKUªb NvUwZi Kvi‡Y (‡cÖvU‡bi 

Avav‡bi Rb¨) ab Avav‡b AvwnZ nq| 

¯úk© Qvov AvwnZ e¯‘i cÖfv‡e Avavbnxb e¯‘ AvwnZ nevi NUbv‡K Av‡ek e‡j| Av‡ek cÖwµqvq Avweó e¯‘‡Z 

mggv‡bi `yB ai‡Yi Avav‡bi m„wó nq|  

 

hš¿cvwZ t  GKwU KvP `Û, †ikgx Kvco, ỳwU AšÍixZ ÷vÛmn avZe †MvjK, GKwU ¯̂Y©cvZ ZworexÿY hš¿| 

 

Kvh© c×wZ t   

1|  cÖ_‡g ckgx ev †ikgx Kvco‡K nvjKv Mig K‡i ï®‹ K‡i wb‡Z nq| Gici KvP `‡Ûi GK cÖvšÍ nvZ w`‡q 

a‡i Aci cÖvšÍ ckgx ev †ikgx Kvco w`‡q Nl‡Z nq| GLb KvP `Û‡K Nlv cÖvšÍ ¯Ŷ©cvZ ZworweÿY h‡š¿i 

PvKwZ‡Z ¯úk© Ki‡j ¯̂Y©cvZØq duvK n‡q hvq|  

2|  Gici ¯Ŷ©cvZ ZworexÿY h‡š¿i PvKwZ‡K nvZ w`‡q ¯úk© Ki‡j ¯Ŷ©cvZØq duvK eÜ n‡q hvq| 

3|  Gevi AšÍixZ ÷¨vÛmn avZe †MvjK `ywU‡K ci¯ú‡ii Kv‡Q G‡b Ggb fv‡e ivL‡Z n‡e †hb avZe †MvjK`ywU 

¯úk© K‡i _v‡K| 

4|  GLb AvwnZ KvP `ÛwU‡K †h‡Kv‡bv GKwU †Mvj‡Ki Kv‡Q Ggb fv‡e Avb‡Z n‡e †hb KvP `Û †Mvj‡K ¯úk© 

bv K‡i| GB Ae¯’vq †h‡Kv‡bv GKwU †Mvj‡Ki AšÍixZ ÷¨vÛ a‡i GKUz †U‡b ci¯úi †_‡K Avjv`v Ki‡Z 

nq| 

5|  Gevi †h‡Kv‡bv GKwU †Mvj‡Ki AšÍixZ ÷¨vÛ a‡i avZe †MvjKwU ¯Ŷ©cvZ ZworexÿY h‡š¿i PvKwZ‡Z ¯úk© 

Ki‡j ¯Ŷ©cvZØq duvK n‡q hvq|  

6|  Gici ¯Ŷ©cvZ ZworexÿY h‡š¿i PvKwZ‡K nvZ w`‡q ¯úk© Ki‡j ¯Ŷ©cvZØ‡qi duvK eÜ n‡q hvq| 

7|  GKB fv‡e Aci †MvjKwU‡K ¯Ŷ©cvZ ZworexÿY h‡š¿i PvKwZ‡Z ¯úk© Ki‡j ¯̂Y©cvZØq duvK n‡q hvq|  

8|  Avevi ¯Ŷ©cvZ ZworexÿY h‡š¿i PvKwZ‡K nvZ w`‡q ¯úk© Ki‡j ¯Ŷ©cvZØq duvK eÜ n‡q hvq| 

9|  GLb †h‡Kv‡bv GKwU †Mvj‡Ki AšÍixZ ÷¨vÛ a‡i ‡MvjK`ywU‡K ci¯ú‡ii mv‡_ ¯úk© Kiv‡Z nq| 

10| Gici cÖwZwU †MvjK‡K ¯Ŷ©cvZ ZworexÿY h‡š¿i PvKwZ‡Z ¯úk© Ki‡j †`Lv hvq ¯̂Y©cvZØq duvK n‡”Q bv|  

QK t 

cvV msL¨v cixÿY cÖvß djvdj gšÍe¨ 

1| KvP `Û‡K †ikgx Kvco w`‡q Nl©Y K‡i ¯Ŷ©cvZ 

ZworexÿY h‡š¿i PvKwZ‡Z ¯úk© Kiv n‡jv 

¯Ŷ©cvZØq duvK 

n‡q †Mj 

KvP `ÛwU AvwnZ n‡q‡Q| 

2| ¯Ŷ©cvZ ZworexÿY h‡š¿i PvKwZ‡K nvZ w`‡q

¯úk© Kiv n‡jv 

¯Ŷ©cvZØq duvK eÜ 

n‡q †Mj 

ZworexÿY hš¿ wb¯ÍwoZ 

n‡q‡Q| 

3| AvwnZ KvP `Û †Mvj‡Ki Kv‡Q G‡b †Mvj‡Ki 

AšÍixZ ÷¨vÛ a‡i GKUz †U‡b ci¯úi †_‡K 

Avjv`v Kiv n‡jv| cÖ_g avZe †MvjK‡K ¯Ŷ©cvZ 

¯Ŷ©cvZØq duvK 

n‡q †Mj 

Av‡ek cÖwµqvq cÖ_g 

†MvjKwU AvwnZ n‡q‡Q| 
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ZworexÿY h‡š¿i PvKwZ‡Z ¯úk© Kiv n‡jv 

4| ¯Ŷ©cvZ ZworexÿY h‡š¿i PvKwZ‡K nvZ w`‡q

¯úk© Kiv n‡jv 

¯Ŷ©cvZØq duvK eÜ 

n‡q †Mj 

ZworexÿY hš¿ wb¯ÍwoZ 

n‡q‡Q| 

5| wØZxq avZe †MvjK‡K ¯Ŷ©cvZ ZworexÿY h‡š¿i 

PvKwZ‡Z ¯úk© Kiv n‡jv 

¯Ŷ©cvZØq duvK 

n‡q †Mj 

Av‡ek cÖwµqvq wØZxq 

†MvjKwU AvwnZ n‡q‡Q| 

6| ¯Ŷ©cvZ ZworexÿY h‡š¿i PvKwZ‡K nvZ w`‡q 

¯úk© Kiv n‡jv 

¯Ŷ©cvZØq duvK eÜ 

n‡q †Mj 

ZworexÿY hš¿ wb¯ÍwoZ 

n‡q‡Q| 

7| ‡MvjK`ywU‡K ci¯ú‡ii mv‡_ ¯úk© Kivi ci 

¯Ŷ©cvZ ZworexÿY h‡š¿i PvKwZ‡Z ¯úk© Kiv 

n‡jv 

¯Ŷ©cvZØq duvK 

n‡jv bv 

‡MvjK`ywU wb¯ÍwoZ n‡q 

†M‡Q| myZivs Av‡e‡ki 

d‡j mgvb I wecixZag©x 

Avav‡bi m„wó nq| 

                                                                                                                                                                                                                                                 

djvdj t 1| Nl©‡Yi d‡j KvP `‡Û Avav‡bi m„wó n‡q‡Q| 

2| Av‡ek cÖwµqvq avZe †MvjK`ywU AvwnZ n‡q‡Q| 

3| Av‡e‡ki d‡j mgvb I wecixZ ag©x Avav‡bi m„wó n‡q‡Q| 

 

mZK©Zv t 1| ckgx ev †ikgx Kvco‡K nvjKv Mig K‡i ï®‹ K‡i wb‡Z n‡e †hb †Kv‡bv Rjxq ev®ú bv _v‡K| 

2| KvP `Û‡K Kvco w`‡q Nlvi mgq Kvco‡K †P‡c ai‡Z n‡e †hb Nl©Y †ekx nq| 

3| KvP `‡Ûi AvwnZ As‡k nvZ w`‡q ¯úk© Kiv hv‡e bv| ¯úk© Ki‡j Avavb P‡j hv‡e| 

4| cixÿ‡Yi c~‡e© ¯Ŷ©cvZ ZworexÿY h‡š¿i PvKwZ‡Z nvZ w`‡q ¯úk© K‡i wb¯ÍwoZ K‡i wb‡Z n‡e| 

5| cixÿ‡Yi mgq avZe †MvjK‡K nvZ w`‡q ¯úk© Kiv hv‡ebv| ¯úk© Ki‡j †MvjKwU wb¯ÍwoZ n‡q 

hv‡e| 

   P‚ovšÍ g~j¨vqb-11 

mvaviY eûwbe©vPbx cÖkœ  

1. Kzj‡¤î m~Î- 

i. eo AvKv‡ii AvwnZ e ‘̄i Rb¨ cÖ‡hvR¨ bq 
ii. mylg ev mgvšÍivj ej‡iLvi Rb¨ cÖ‡hvR¨ bq 
iii. PvR© `ywUi ga¨eZ©x `~iZ¡ A‡bK †ekx n‡j cÖ‡hvR¨ bq 

 †KvbwU mwVK 

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

 

2. ZjgvwÎK Nb‡Z¡i mv‡_ ZxeªZvi m¤úK© n‡jv 

K. 

0
 E
    L. E0     

M. 2
04

1
r
E




   N. E 0  

 

3. k~b¨ gva¨‡g q cwigvY Avavb †_‡K KZ¸‡jv ej †iLv wbM©Z nq? 

K. 

0
q    L. q0    M. 

04
q

  N. q04  
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4. Zwor †ÿ‡Îi †Kv‡bv we›`y‡Z GKwU ciL Avavb ¯’vcb Ki‡j, 

i. Zwor †ÿ‡Îi ej‡iLvi †Kv‡bv cwieZ©b N‡Ubv| 
ii. ciL Avavb ‡h c‡_ mÂvwjZ nq Zv‡K ej‡iLv e‡j| 
iii. ciL Avavb D”P cÖvej¨ †_‡K wb¤œ cÖve‡j¨i w`‡K mÂvwjZ nq| 

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

5. GKwU AbvwnZ  wb‡iU avZe †MvjK‡K Zwor ‡ÿ‡Îi g‡a¨ ivLv n‡j †Kvb 

ej‡iLvwU mwVK? 

K.1   L. 2 M.3   N. 4 

 

6. †Kv‡bv e¯‘‡K -1C Avav‡b AvwnZ Ki‡Z KZwU B‡jKUª‡bi cÖ‡qvRb?   
K. 19106.1    L. 

18106.1   M. 

181025.6   N. 191025.6   

 

7. wP‡Î A I B †Kvb Avav‡b AvwnZ? 

K. A I B  DfqB abvZ¥K Avav‡b AvwnZ 

L. A I B  DfqB FYvZ¥K Avav‡b AvwnZ 

M. A FYvZ¥K I B  abvZ¥K Avav‡b AvwnZ 

N. A abvZ¥K I B  FYvZ¥K Avav‡b AvwnZ 

 

m„Rbkxj cÖkœ t 

1. wP‡Î A †MvjK‡K 100C Avavb B †MvjK‡K -1C Avavb ‡`qv Av‡Q Ges 

r = 0.5m| A †MvjKwU `„p fv‡e AvUKv‡bv Avi  B †MvjKwU gy³ Av‡Q| 
 

K. wefe ej‡Z Kx †evSvq? 

L. r-Gi gvb cwieZ©b bv K‡i A †MvjK‡K ‡K› ª̀ K‡i B †MvjK‡K e„ËvKvi c‡_ ax‡i ax‡i †Nviv‡j, wµqvkxj e‡ji 

gv‡bi †Kv‡bv cwieZb© n‡e wK? e¨vL¨v Kiæb| 

M. B we›`y‡Z Zwor †ÿ‡Îi ZxeªZvi gvb wbY©q Kiæb| 

N. hw` B †Mvj‡Ki fi 0.5kg nq Z‡e me©‡kl cwiw ’̄wZ Kx n‡e MvwYwZK fv‡e we‡kølY Kiæb| 

[Hints: AvKl©Y ej = 3.6N, Z¡iY = 7.2m s-1, †MvjK ỳwU GKwÎZ n‡e Ges †gvU Avavb n‡e 99C] 
 

2. 5cm e¨vmv‡a©i A GKwU eo †Mvj‡K 20C abvZ¥K Avavb Av‡Q| A GKwU eo †Mvj‡Ki 

†K› ª̀ †_‡K 10cm `~‡i B GKwU ÿz`ª †Mvj‡K 1C abvZ¥K Avavb Av‡Q| †`qv Av‡Q 

229

0

CNm109
4

1 


| 

 

K. cÖvej¨ ej‡Z Kx †evSvq? 

L. GKwU Zvgvi `Û‡K nvZ w`‡q a‡i ckgx Kvco w`‡q Nl‡j `ÛwU‡Z w ’̄i Zwo‡Zi m„wó n‡e wKbv e¨vL¨v Kiæb| 

M. A I B †Mvj‡Ki g‡a¨ †h ej wµqv Ki‡Q Zv wbY©q Kiæb| 

N. hw` B †Mvj‡K A ‡Mvj‡Ki w`‡K 5cm miv‡bv nq Z‡e KZ KvR Ki‡Z n‡e MvwYwZK fv‡e we‡kølY Kiæb| 

[Hints: 10cm Ges 5cm `~‡i wefe wbY©q K‡i wef‡ei cv_©K¨ wbY©q Kiæb| wefe cv_©‡K¨i mv‡_ B †Mvj‡Ki Avavb ¸Y 

Ki‡j KvR cvIqv hv‡e|] 
 

4 

 1  1 
2 2 

3 3 
4 

r 

A 

B 

d=10cm 
A B 

A B 
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3. gyKzj Ges eKzj DfqB GKwU K‡i mgvšÍivj cvZ aviK ˆZwi Kivi cwiKíbv Ki‡jv| Df‡qiB avi‡Ki cÖwZwU cv‡Zi 

†ÿÎdj 

2cm25  Ges cvZØ‡qi ga¨eZ©x `~iZ¡ mm2.0 | eKzj Zvi avi‡Ki g‡a¨ civ‰e`y¨wZK gva¨g cÖ‡ek Kiv‡jv|  

K. Zwor Av‡ek Kx? 

L. eKzj †Kb avi‡Ki g‡a¨ civ‰e`y¨wZK gva¨g cÖ‡ek K‡iwQj e¨vL¨v Kiæb| 

M. gyKz‡ji avi‡Ki aviKZ¡ wbY©q Kiæb| 

N. eKzj Avi wK wK e¨e¯’v MÖnY Ki‡j Zvi avi‡Ki aviKZ¡ e„w× Ki‡Z cvi‡Zv Av‡jvPbv Kiæb| 

 

  eû wbe©vPwb cª‡kœi DËigvjv 

 

cv‡VvËi g~j¨vqb 11.1   1| (K)  2| (M)  3| (N)  4| (L)   

cv‡VvËi g~j¨vqb 11.2   1| (M)     2| (M)  3| (K)  4| (N)    

cv‡VvËi g~j¨vqb 11.3   1| (M)     2| (N)  3| (L)    

cv‡VvËi g~j¨vqb 11.4   1| (K)     2| (M)  3| (M)   

 

P‚ovšÍ  g~j¨vqb  11 

1| (K) 2| (L) 3| (K) 4| (N) 5| (N) 6| (M) 7| (N)   

 


