
 

 

ZvwoZ‡PŠ¤K̂ Av‡ek I w`K cwieZx© cÖevn 

Electromagnetic Induction and Alternation Current 
  

 

 

 

 

f~wgKv (Introduction)  

Zwor cÖevn †PŠ¤K̂‡¶Î m„wó Ki‡Z cv‡i- 1819 mv‡j I‡qi‡÷‡Wi G Avwe®‹v‡ii ci weÁvbx‡`i g‡b †KŠZznj 

m„wó nq- †PŠ¤K̂‡¶Î Zwor cÖevn m„wó Ki‡Z cv‡i wKbv? 1831 wLª÷v‡ã weÁvbx gvB‡Kj d¨viv‡W G †KŠZynj ~̀i 

K‡ib| wZwb Avwe®‹vi K‡ib †h, cwieZ©bkxj †PŠ¤̂K‡¶Î Øviv Zwor cÖevn m„wó Kiv hvq| G‡K ZvwoZ‡PŠ¤K̂ 

Av‡ek ejv nq| G Avwe®‹vi Gi Dci wfwË K‡i Wvqbv‡gv, UªvÝdigvi BZ¨vw` ˆe`y¨wZK hš¿ Avwe®‹„Z n‡q‡Q|  

 

cvV-4.1 : ZvwoZ‡PŠ¤̂K Av‡ek: Avweó Zwo”PvjK kw³ 

Electromagnetic Induction: Induced Electromotive force.   
 

 

D‡Ïk¨ 

G cvV †k‡l Avcwb- 

 ZvwoZ‡PŠ¤K̂ Av‡ek e¨vL¨v Ki‡Z cvi‡eb| 

 Avweó Zwo”PvjK kw³ e¨vL¨v Ki‡Z cvi‡eb |  

 

4.1.1 ZvwoZ‡PŠ¤̂K Av‡ek (Electromagnetic Induction)  

GKwU MwZkxj Pz¤K̂ A_ev Zworevnx KzÊjxi cÖfv‡e GKwU e×Zvi KzÊjx‡Z ¶Y¯’vqx Zwo”PvjK kw³ 

I ZworcÖevn Drcbœ nIqvi cÖwµqv‡K ZvwoZ‡PŠ¤K̂ Av‡ek ejv nq| 

cix¶v  

4-1bs wP‡Î GKwU M¨vjfv‡bvwgUv‡ii (G) mv‡_ GKwU KzÊjxi ỳÕcÖvš— mshy³ Ae¯’vq †`Lv‡bv n‡q‡Q| G Ae¯’vq 

M¨vjfv‡bvwgUv‡i †Kv‡bv we‡¶c m„wó nq bv| wKš‘ KzÊjxi w`‡K GKwU Pz¤K̂ Avb‡Z _vK‡j [wPÎ: 4-1] A_ev KzÊjx 

n‡Z Pz¤K̂wU ~̀‡i mwi‡q wb‡Z _vK‡j, KzÊjxi mv‡_ mshy³ M¨vjfv‡bvwgUv‡i we‡¶c m„wó nq, A_©vr KzÊjx‡Z Zwor 

cÖev‡ni D™¢e nq| Pz¤K̂‡K w ’̄i †i‡L KzÊjx‡K Kv‡Q ev `~‡i wb‡jI Zwor cÖev‡ni m„wó nq| wKš‘ KyÊjx Ges 

Pz¤^‡Ki g‡a¨ Av‡cw¶K MwZ bv _vK‡j A_ev Df‡qB mg‡e‡M GKB w`‡K MwZkxj _vK‡j, KzÊjx‡Z †Kv‡bv Zwor 

cÖev‡ni DrcwË n‡Z †`Lv hvq bv| Avevi GKwU Pz¤‡̂Ki GKwU wbw ©̀ó †gi“ KzÊjxi w`‡K Avb‡j 

M¨vjfv‡bvwgUv‡ii kjvKv †hw`‡K wew¶ß nq, †gi“wU‡K `~‡i wb‡j M¨vjfv‡bvwgUv‡ii kjvKv Zvi wecixZ w`‡K 

wew¶ß nq| A_©vr `ywU †¶‡Î Zwor cÖev‡ni AwfgyL nq ci¯úi wecixZgyLx|  

      

wPÎ : 4.1                                        wPÎ: 4.2 
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BDwbU 

4 



c`v_©weÁvb 2q cÎ 

BDwbU 4 c„ôv-137 

wØZxq cix¶vq, c~‡e©i Pz¤^‡Ki cwie‡Z© GKwU Zworevnx KzÊjx e¨envi Kiv nq [wPÎ: 4.2] Ges KzÊjx `yÕwU‡K Lye 

KvQvKvwQ w¯’i Ae¯’vq ivLv nq| wØZxq KzÊjx‡Z Aš—f©y³ †Ucv Pvwe K wU‡c eZ©bx‡K msnZ Ki‡j G‡Z mylg 

cÖev‡ni m„wó nq Ges cÖ_g KzÊjx‡Z Aš—f©y³ my‡e`x M¨vjfv‡bvwgUv‡i ¶wY‡Ki Rb¨ we‡¶‡ci DrcwË nq| Avevi 

†Ucv Pvwe †Q‡o eZ©bx‡Z Zwor cÖevn eÜ Ki‡j cybivq M¨vjfv‡bvwgUv‡i ¶Y¯’vqx we‡¶‡ci m„wó nq| Aek¨ G 

we‡¶c nq c~e©eZx© we‡¶‡ci wecixZ w`‡K| G cix¶vq AviI †`Lv hvq †h, †Ucv Pvwe K wewkó eZ©bx‡Z Aš—f©y³ 

R †iv‡ai nVvr cwieZ©‡bi gva¨‡g Zwor cÖev‡ni gvÎv Kg‡ewk Ki‡jI M¨vjfv‡bvwgUv‡ii kjvKv wew¶ß nq| 

ZvwoZ‡PŠ¤K̂ Av‡e‡ki e¨vL¨v 

Dc‡i ewY©Z me cix¶v‡ZB evgw`‡Ki M¨vjfv‡bvwgUvi hy³ e× KzÊjxi ga¨ w`‡q AwZµvš— †PŠ¤K̂ ej‡iLvi 

msL¨vi Z_v †PŠ¤K̂ d¬v‡·i cwieZ©b msNwUZ nq| 

hw` †Kv‡bv `Ê Pz¤̂K‡K µgk GKwU e× KzÊjxi w`‡K †bqv nq, Zvn‡j KzÊyjxwU‡K µgk †ewk msL¨K †PŠ¤K̂ 

ej‡iLv †Q` K‡i| Avevi Pz¤̂KwU‡K µgk KyÊjx n‡Z ỳ‡i miv‡j KzÊjxwU‡K µgk Kg msL¨K †PŠ¤K̂ ej‡iLv 

†Q` K‡i Ges `ywU mgqB KzÊjx‡Z Avweó Zwo”PvjK kw³i D™¢e nq|  

wØZxq cix¶vq, Wvbw`‡Ki KzÊjx‡Z Zwor cÖev‡ni cwieZ©b (ïi“ ev eÜ ev gvÎvi cwieZ©b‡nZz) evg w`‡Ki e× 

KzÊjx‡Z †PŠ¤̂K d¬v‡·i cwieZ©b NUvq|  

AZGe, †`Lv hvq †h, e× eZ©bxi ga¨ w`‡q AwZµvš— †PŠ¤K̂ ej‡iLvi msL¨v Z_v †PŠ¤K̂ d¬v‡·i cwieZ©bB 

eZ©bx‡Z Avweó Zwo”PvjK kw³ m„wói g~j KviY| 

4.1.2 Avweó Zwo”PvjK kw³ (Induced Electromotive Force)  

ZvwoZ‡PŠ¤K̂ Av‡e‡ki d‡j m„ó ¶Y ’̄vqx Zwo”PvjK kw³‡K Avweó Zwo”PvjK kw³ e‡j|  

hLbB †Kv‡bv KzÊjxi ga¨ w`‡q †PŠ¤̂K d¬v‡·i cwieZ©b nq- ZLbB KzÊjx‡Z wef‡ei m„wó nq| GB wefeB nj 

Avweó Zwo”PvjK kw³|  

cix¶v: Aš—wiZ Zvgvi Zv‡ii `ywU eÜ KzÊjx †bqv nq| GKwU KzÊjx‡Z GKwU my‡e`x (sensitive) M¨vjfv‡bvwgUvi 

(G) mshy³| Ab¨ KzÊjx‡Z GKwU Zwo”PvjK kw³i Drm (E), GKwU cwieZ©bkxj †iva (Rh) I GKwU †Ucv Pvwe (K) 
mshy³ (wPÎ : 4.3)| GB KzÊjxwU‡K M¨vjfv‡bvwgUvi mshy³ †mwU‡K †MŠY KzÊyjx (S) ejv nq|  

 

wPÎ : 4.3 

Gevi Pvwe eÜ K‡i gyL¨ KzÊjx‡Z Zwor cÖevn ïi“ Ki‡j †MŠY KzÊjxi M¨vjfv‡bvwgUv‡i ¶wYK we‡¶c †`Lv 

hvq| Avevi Pvwe Ly‡j Zwor cÖevn eÜ Kivi mgqI M¨vjfv‡bvwgUv‡i we‡¶c †`Lv hvq| Z‡e Gevi wecixZ w`‡K 

we‡¶c †`Lvq| gyL¨ KzÊjxi cÖevn cwieZ©b Ki‡jI M¨vjfv‡bvwgUv‡i we‡¶c †`Lv hv‡e| cÖevn e„w×i mgq we‡¶c 

†hw`‡K n‡e cÖevn n«v‡mi mgq we‡¶c Zvi wecixZ w`‡K n‡e| gyL¨ KzÊjxi cÖevn w¯’i †i‡L hw` KzÊjxØ‡qi 

ga¨eZx© `~iZ¡ cwieZ©b Kiv nq Zvn‡jI M¨vjfv‡bvwgUv‡i ¶wYK we‡¶c †`Lv hv‡e| `~iZ¡ e„w× Ki‡j we‡¶c 

†hw`‡K n‡e ~̀iZ¡ n«vm Ki‡j we‡¶c Zvi wecixZ w`‡K n‡e|  

G S P 

Rh 

E 

K 
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mvi-ms‡¶c :  

ZvwoZPŠ¤K̂ Av‡ek: GKwU MwZkxj Pz¤K̂ A_ev Zworevnx KzÊjxi cÖfv‡e Ab¨ GKwU e× eZ©bx‡Z ¶Y¯’vqx 

Zwo”PvjK kw³ I ZworcÖevn Drcbœ nIqvi c×wZ‡K ZvwoZ‡PŠ¤K̂ Av‡ek e‡j|  

Avweó Zwo”PvjK kw³: ZvwoZ‡PŠ¤K̂ Av‡e‡ki d‡j m„ó ¶Y¯’vqx Zwo”PvjK kw³‡K Avweó Zwo”PvjK kw³ ejv 

nq|  

 

 

cv‡VvËi g~j¨vqb: 4.1 

eûwbe©vPwb cÖkœ 

1| cwieZ©bkxj †PŠ¤K̂‡¶Î Øviv Zwor cÖevn m„wó Avwe®‹vi K‡ib- 

 (K) I‡qi‡÷W (L) †d¬wgO (M) d¨viv‡W (N) g¨v·I‡qj 

2| GKwU `Ê Pz¤K̂ GKwU M¨vjfv‡bvwgUv‡ii mv‡_ mshy³ Zv‡ii KzÊjxi w`‡K †bqv nq, M¨vjfv‡bvwgUv‡ii kjvKv 

Wvb w`‡K wew¶ß nq, GKB Pz¤K̂‡K KzÊjx †_‡K GKB `ª“wZ‡Z mwi‡q wb‡j M¨vjfv‡bvwgUv‡ii kjvKv we‡¶c 

n‡e, 

 (K) GKB cwigvY Wvb w`‡K (L) c~‡e©i †P‡q †ewk Wvb w`‡K 

 (M) GKB cwigvY evg w`‡K (N) c~‡e©i †P‡q †ewk evg w`‡K| 

 

cvV-4.2: †PŠ¤̂K d¬v· (Magnetic Flux) 
   

 

D‡Ïk¨ 

G cvV †k‡l Avcwb- 

  †PŠ¤̂K d¬v· e¨vL¨v Ki‡Z cvi‡eb| 

  †PŠ¤̂K †¶Î †iLvi mv‡_ †PŠ¤K̂ d¬v‡·i m¤úK© e¨vL¨v Ki‡Z cvi‡eb|  

 

4.2.1 †PŠ¤̂K d¬v·    

GKwU Pz¤K̂ ev GKwU MwZkxj Pv‡R©i Pvicv‡k †PŠ¤K̂ †¶Î m„wó nq| †PŠ¤K̂ d¬v·, †PŠ¤K̂‡¶Î B


 Gi 

GKwU ag©|  

†PŠ¤K̂ d¬v· GKwU †¯‹jvi ivwk| †PŠ¤̂K †¶‡Îi †Kv‡bv Z‡ji †¶Îd‡ji mv‡_ H Z‡ji j¤̂ eivei †PŠ¤̂K †¶‡Îi 

Dcvsk ¸Y Ki‡j †PŠ¤̂K d¬v· cvIqv hvq|  

Z‡ji †¶Îdj †f±i I †PŠ¤̂K †¶Î †f±i Gi †¯‹jvi ¸Ydj Øviv †PŠ¤̂K d¬v· cwigvc Kiv nq|  

G‡K  Øviv cÖKvk Kiv nq,  

aiv hvK, †¶Îdj †f±i   = A


  

  ‡PŠ¤K̂ †¶Î = B


 

  Aš—f©y³ †KvY =   
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   = A

B


= B

A

= AB cos 

A


 GKwU †f±i| Gi gvb Z‡ji †¶Îdj Ges w`K nj H Z‡ji j¤ ̂eivei ewng©yLx| 

 †PŠ¤K̂ †¶Î ( B


) Z‡ji j¤̂ eivei n‡j (wPÎ : 4.4)  

   = 0o
  

    = AB   

 Gi GKK tesla-m2
| G‡K weber ejv nq|  

4.2.2 †PŠ¤̂K‡¶Î †iLv I †PŠ¤K̂ †¶Î 

†¶Î‡iLv ev Av‡ek‡iLvi mv‡_ d¬v· RwoZ| †Kv‡bv ¯’vb w`‡q †¶Î‡iLv Mgb Ki‡j 

Avgiv ewj, D³ ¯’vb w`‡q d¬v· Mgb K‡i‡Q| †¶Î‡iLvi msL¨v d¬v· Gi cwigvY wba©viY K‡i| †¶Î‡iLvi ev¯—e 

Aw¯—Z¡ †bB| wKš‘ d¬v· cwi‡gq|  

†PŠ¤K̂ †¶Î‡iLv ev Av‡ek †iLvi mwbœ‡ek Nb‡Z¡i Dci †PŠ¤K̂ †¶Î wbf©i K‡i| mwbœ‡ek NbZ¡ †ewk n‡j †¶Î 

mej, Kg n‡j †¶Î ỳe©j|  

 

 (K) mej †PŠ¤K̂ †¶Î (L) `ye©j †PŠ¤K̂ †¶Î 

wPÎ: 4.5 

mylg †PŠ¤K̂ †¶‡Î †¶Î‡iLvi mv‡_ j¤̂fv‡e Aew¯’Z GKK †¶Îd‡ji ga¨ w`‡q AwZµvš— †¶Î‡iLvi msL¨vi 

Dci †PŠ¤K̂ †¶Î wbf©i K‡i| G msL¨v hZ †ewk †PŠ¤K̂ †¶Î ZZ mej|  

AZGe, †¶Î‡iLvi mvnv‡h¨ †PŠ¤K̂ d¬v‡·i msÁv wbgœiƒ‡c †`qv hvq: Av‡ek‡iLv ev †¶Î‡iLvi m‡½ mswkó †h 

†PŠ¤K̂ ivwki NbZ¡ Øviv †PŠ¤K̂ †¶Î cwigvc Kiv nq Zv‡K †PŠ¤K̂ d¬v· e‡j|  

†PŠ¤K̂ d¬v· NbZ¡: †Kv‡bv mylg †PŠ¤K̂ †¶‡Îi mv‡_ j¤̂fv‡e Aew¯’Z †Kvb Z‡ji GKK †¶Îd‡ji ga¨ w`‡q 

AwZµvš— d¬v·‡K †PŠ¤̂K d¬v· NbZ¡ e‡j| 

G‡K B


 Øviv cÖKvk Kiv nq| GwU GKwU †f±i ivwk| e¯‘Z: †PŠ¤K̂ d¬v· NbZ¡ ( B


) I †PŠ¤̂K †¶Î ( B


) Awfbœ| 

hw` A cȪ ’‡”Q` wewkó GKwU KzÊyjx †PŠ¤K̂ †¶Î B Gi g‡a¨ ’̄vcb Kiv nq| Zvn‡j- 

 †PŠ¤K̂ d¬v·,  = AB cos .  

 GLv‡b,  = †PŠ¤̂K †¶Î Ges KzÊyjxi Z‡ji Dci Aw¼Z Awfj‡¤̂i ga¨eZx© †KvY|  

hw` KzÊjxwU †PŠ¤̂K‡¶‡Îi mgvš—iv‡j ¯’vcb Kiv nq, (wPÎ : 4.6 K) 

   = 90o  Ges 

   = AB cos 90o = 0  

hw` KzÊjx‡K †PŠ¤̂K‡¶‡Îi mv‡_ mg‡Kv‡Y ¯’vcb Kiv nq (wPÎ: 4.6 M) 

   = 0o
   

    

  
A


  

 B Gi GKK, 

2
2 Wbm

m
Wb   ev tesla.   

B


A


wPÎ: 4.4 
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(K)  k~b¨ d¬v· (

090 )(L) k~b¨ d¬v·              (M) k~b¨ d¬v· (

00 ) 

wPÎ : 4.6 

MvwYwZK D`vniY: 

10.1. 0.2 m2
  †¶Îdj wewkó GKwU Zj 5105T mylg †PŠ¤K̂‡¶‡Îi mv‡_ 30o

 †KvY ˆZix K‡i| Z‡ji ga¨ w`‡q 

AwZµvš— †PŠ¤K̂ d¬v· wbY©q Ki“b|  

Avgiv Rvwb,  

   = AB cos   GLv‡b, 

   = 0.2m2510T cos 60o
   A = Z‡ji †¶Îdj = 0.2m2

 

  = 0.2m510T
2
1

   B = †PŠ¤̂K †¶Î = 510T 

  = 0.1m510T    = Z‡ji Awfj¤ ̂I †PŠ¤̂K‡¶‡Îi ga¨eZx© †KvY 

  = 510 Wb.   = 90o30o = 60o
 

 D: 510 Wb 
 

 

mvi-ms‡¶c :  

†PŠ¤K̂ d¬v·: †Kv‡bv Z‡ji †¶Îdj †f±i ( A

 I †PŠ¤K̂ †¶Î †f±i ( B


-Gi †¯‹jvi ¸Ydj‡K †PŠ¤K̂ 

d¬v· ejv nq| †PŠ¤̂K d¬v·, B.A


φ | Gi GKK weber.  
‡PŠ¤K̂ d¬v· NbZ¡ : †Kv‡bv mylg †PŠ¤K̂ †¶‡Îi mv‡_ j¤̂fv‡e Aew¯’Z †Kv‡bv Z‡ji GKK †¶Îd‡ji ga¨ w`‡q 

AwZµvš— d¬v·‡K †PŠ¤̂K d¬v· NbZ¡ e‡j| 

 

 

cv‡VvËi g~j¨vqb: 4.2 

eûwbe©vPwb cÖkœÑ 

1| hw` A cȪ ’‡”Q` wewkó GKwU KzÊjx †PŠ¤̂K‡¶Î B Gi g‡a¨ ’̄vcb Kiv nq Ges †PŠ¤̂K‡¶Î I KzÊjxi Z‡ji 

Dci Aw¼Z Awfj‡¤î ga¨eZx© †KvY nq , Zvn‡j †PŠ¤̂K d¬v·, 

 (K)  sinAB  (L) sin
B
A

 (M) cosAB  (N) cos
A
B

 

2| KzÊjx †PŠ¤̂K †¶‡Îi mgvš—iv‡j _vK‡j †PŠ¤K̂ d¬v·, 

 (K) 0  (L) 

B
A

 (M) AB  (N) 

A
B

  

3| hw` KzÊjx‡K †PŠ¤̂K‡¶‡Îi mg‡Kv‡Y ¯’vcb Kiv nq, 

 (K)  = 0  (L)  = 

B
A

 (M)  = AB  (N) 

A
B
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cvV-4.3 : ZvwoZ‡PŠ¤̂K Av‡ek msµvš— m~Îvewj  

 

 

D‡Ïk¨ 

G cvV †k‡l Avcwb- 

 d¨viv‡Wi ZvwoZ‡PŠ¤K̂ Av‡e‡ki m~Î e¨vL¨v Ki‡Z cvi‡eb|  

 †j‡Ýi m~Î e¨vL¨v Ki‡Z cvi‡eb|  

 †j‡Äi m~‡Îi mv‡_ kw³i msi¶YkxjZvi m¤úK© e¨vL¨v Ki‡Z cvi‡eb|  

 

4.3.1 d¨viv‡Wi ZvwoZ‡PŠ¤K̂ Av‡e‡ki m~Î (Faraday’s Laws of Electromagnetic Induction)  

(1) †Kv‡bv e× KzÊjxi ga¨ w`‡q AwZµvš— †PŠ¤K̂ †¶Î‡iLvi msL¨v Z_v †PŠ¤K̂ d¬v‡·i cwieZ©b 

n‡j KzÊjx‡Z Zwo”PvjK kw³ Z_v Zwor cÖevn Avweó nq Ges hZ¶Y G cwieZ©b Pj‡Z _v‡K, Avweó Zwo”PvjK 

kw³I ZZ¶YB _v‡K|  

(2) eÜ KzÊjx‡Z Avweó Zwo”PvjK kw³ KzÊjxi ga¨ w`‡q AwZµvš— †PŠ¤K̂ d¬v‡·i cwieZ©‡bi FYvZ¥K nv‡ii 

mgvbycvwZK|  

e¨vL¨v: aiv hvK, †Kv‡bv eÜ KzÊjxi ga¨ w`‡q †PŠ¤K̂ d¬v· Mgb Ki‡Q Ges AwZµvš— d¬v‡·i gvb µvgMZ 

cwiewZ©Z n‡”Q|  

aiv hvK, t mg‡q AwZµvš— †PŠ¤K̂ d¬v· =  Ges t + dt mg‡q AwZµvš— †PŠ¤K̂ d¬v· =  +d GLv‡b, dt AwZ 

Aí mgq|  

 ‡PŠ¤̂K d¬v‡·i Zvr¶wYK cwieZ©‡bi nvi = 

dt
d

  

AZGe, d¨viv‡Wi wØZxq m~Î Abymv‡i,  

    
dt
d

 ..............................................................................(4.1) 

 ev,  = K
dt
d

 

G mgxKi‡Yi ivwk¸‡jv‡K GmAvB GK‡K A_©vr,  †fv‡ë,  I‡qev‡i Ges t †m‡K‡Ê cÖKvk Ki‡j K=1 nq| 

 = 
dt
d

  .............................. ............................................................(4.2) 

G mgxKiYwU GK cvK wewkó KzÊjxi †¶‡Î cÖ‡hvR¨|  

aiv hvK, KzÊjx‡Z N msL¨K cvK Av‡Q| cÖ‡Z¨KwU cv‡Ki ga¨ w`‡q AwZµvš— d¬v· = ;  

KzÊjxi ga¨ w`‡q AwZµvš— †gvU d¬v· = N;  

  = 
dt
d
(N)  
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ev,  = N
dt
d

..........................................................................................(4.3)   

mgxKiY, (4.2) I (4.3) G, we‡qvM wP ý Øviv eySvq †h, , d¬v‡·i cwieZ©b‡K evav †`q|  

4.3.2 †j‡Äi m~Î (Lenz’s Law)  

ZvwoZ‡PŠ¤K̂ Av‡e‡ki †¶‡Î KzÊjx‡Z Avweó Zwor cÖev‡ni AwfgyL †Kvb w`‡K n‡e Zv wbY©‡qi Rb¨ weÁvbx †jÄ 

GKwU m~Î cÖ̀ vb K‡ib| GwU †j‡Äi m~Î bv‡g cwiwPZ| m~ÎwU wbgœiƒc:  

†h‡Kv‡bv ZvwoZ‡PŠ¤K̂ Av‡e‡ki †ejvq Avweó Zwor cÖev‡ni AwfgyL Ggb n‡e †h, †h Kvi‡Y ev cwieZ©‡bi d‡j 

cÖev‡ni m„wó nq, cÖevn me©̀ v †mB KviY‡K ev cwieZ©b‡K evav †`q|  

                   

SN , Avweó †gi“ 

(K)                                       (L) 

(wPÎ : 4.7) 

e¨vL¨v: 4.7 bs wP‡Î GKwU Pz¤^‡Ki DËi †gi“ Ges Gi KvQvKvwQ Aew¯’Z GKwU cwievnx KzÊjxi cȪ ’‡”Q` †`Lv‡bv 

n‡q‡Q| KzÊjxwUi w`‡K Pz¤K̂wU †V‡j w`‡j, KzÊjx‡Z Avweó Zwor cÖev‡ni m„wó nq| †j‡Äi m~Î Abymv‡i G 

cÖev‡ni AwfgyL Kx n‡e †`Lv hvK|  

GKwU ZwoØvnx KzÊjx Ô†PŠ¤̂K cvZÕ wn‡m‡e wµqv K‡i| Gi GKwU c„ô DËi †gi“i g‡Zv Ges AciwU `w¶Y 

†gi“i g‡Zv AvPiY K‡i| †h cvk †_‡K ZvKv‡j cÖevn Nwoi KvUvi wecixZ w`‡K g‡b nq †m cv‡k DËi 

†gi“ m„wó nq| †j‡Äi m~Îvbymv‡i, KzÊjxwU‡K Gi w`‡K AMÖmigvb DËi †gi“i MwZ‡K evav w`‡Z n‡j, GB 

†gi“i m¤§yLeZx© KzÊjxi c„‡ô DËi †gi“i D™¢e nIqv `iKvi| KzÊjx‡Z Zwor cÖev‡ni AwfgyL 4.7 (K) bs 

wP‡Î cÖ̀ wk©Z w`‡K n‡jB †Kej GwU m¤¢e| Giƒc n‡j KzÊjxi m„ó DËi †gi“ Ges Pz¤̂‡Ki DËi †gi“ ci¯úi‡K 

weKl©Y Ki‡e| Kv‡RB G ’̄‡j Pz¤̂K †h cv‡k Av‡Q †m cvk †_‡K KzÊjxi w`‡K ZvKv‡j, KzÊjxi Zwor cÖevn 

evgveZx© A_©vr Nwoi KuvUvi wecixZ w`‡K (anticlockwise) e‡j g‡b n‡e| Avevi, Pz¤̂KwU‡K †U‡b KyÊjx n‡Z ~̀‡i 

wb‡Z _vK‡j Avweó Zwor cÖevn Pz¤^‡Ki m¤§yLeZx© KzÊjxi c„‡ô `w¶Y †gi“ Drcbœ K‡i GB †U‡b †bqv‡K evav 

w`‡e| KzÊjxi G c„‡ô `w¶Y †gi“ Drcbœ n‡j, KzÊjx‡Z cÖev‡ni AwfgyL 4.7 (L) bs wP‡Î cÖ̀ wk©Z Awfgy‡Li 

g‡Zv n‡e| A_vr, G ’̄‡j cÖevn n‡e WvbveZx© ev Nwoi KuvUvi MwZi w`‡K (clockwise)| myZivs, †j‡Äi m~Î n‡Z 

Avgiv Avweó Zwo”PvjK kw³ Z_v Zwor cÖev‡ni AwfgyL cvB|  

4.2 bs mgxKi‡Y 

dt
d

 ivwki c~‡e© FYvZ¥K wP ý _vKvq †j‡Äi m~Î 

h_vh_ wP  ý mnKv‡i MvwYwZKfv‡e cÖKvwkZ n‡q‡Q| A_©vr, Avweó 

Zwo”PvjK kw³, 

   = 
dt
d

 

G mgxKiYwU MvwYwZKfv‡e d¨viv‡W Ges †j‡Äi m~Î¸‡jv cÖKvk K‡i|  

4.3.3 †j‡Äi m~Î Ges kw³i wbZ¨Zv m~Î (Lenz’s Law and the Law of Conservation of Energy)   

 

wPÎ : 4.8 
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aiv hvK, GKwU `Ê Pz¤^‡Ki `w¶Y †gi“ (S) GKwU Zv‡ii KzÊjxi w`‡K †bqv n‡”Q [wPÎ: 4.9]| KzÊjxwU‡K evg 

w`K †_‡K Ae‡jvKb Kiv n‡”Q| ZvwoZ‡PŠ¤K̂xq Av‡e‡ki `i“b KzÊjx‡Z Zwor cÖev‡ni D™¢e n‡e| †j‡Äi 

m~Îvbymv‡i, KzÊjx‡Z Nwoi KuvUvi w`‡K Zwor cÖevn m„wó n‡e, hv‡Z mvg‡bi gy‡L `w¶Y †gi“ `w¶Y †gi“ m„wó nq 

Ges Pz¤^‡Ki AMÖMgb‡K evav †`q|  

Avevi, `Ê Pz¤^‡Ki S †gi“‡K KzÛjx n‡Z ~̀‡i wb‡Z _vK‡j KzÊjx‡Z Nwoi KuvUvi wecixZ w`‡K Zwor cÖevn m„wó 

n‡e, hv‡Z mvg‡bi gy‡L DËi †gi“ m„wó nq Ges Pz¤^‡Ki cðvrMgb‡K evav †`q|  

AZGe, †`Lv hv‡”Q †h, Zwor †Kvl QvovI Ges `Ê Pz¤̂‡Ki †gi“kw³ ¶q bv K‡iI KzÊjx‡Z Zwor cÖev‡ni m„wó 

Kiv hvq| G‡¶‡Î kw³i msi¶Y m~Î jw•NZ n‡”Q e‡j g‡b nq, wKš‘ cÖK…Zc‡¶ Zv wVK bq| Dc‡i ewY©Z cix¶vq 

j¶¨Yxq †h, `Ê Pz¤^‡Ki MwZ eRvq ivLvi Rb¨ me mgq wKQz hvwš¿K kw³  e¨q Kivi cÖ‡qvRb nq| `ÊPz¤K̂‡K 

KzÊjxi w`‡K AMÖmi Kivi mgq `yB mg‡gi“i ga¨Kvi 

weKl©YRwbZ evavi wei“‡× wKQz hvwš¿K kw³ e¨q Ki‡Z nq| Avevi 

KzÊjx n‡Z ~̀‡i mwi‡q wb‡q hvevi mgq `yB wecixZ †gi“i g‡a¨ 

wµqviZ AvKl©YRwbZ e‡ji wei“‡×I wKQz hvwš¿K kw³ e¨q Ki‡Z 

nq| GB hvwš¿K kw³B Zwor kw³‡Z i“cvš—wiZ n‡q KzÊjx‡Z 

Zwor cÖev‡ni m„wó K‡i| mwVKfv‡e wn‡me Ki‡j †`Lv hv‡e †h, 

e¨wqZ hvwš¿K kw³ Drcbœ Zwor kw³i mgvb| Kv‡RB 

ZvwoZ‡PŠ¤K̂xq Av‡e‡k kw³i wbZ¨Zvi m~Î jw•NZ nq bv|  

MvwYwZK D`vniY 

10.2| 200 cvK wewkó GKwU KzÊjxi wbK‡U GKwU `Ê Pz¤K̂‡K GK †m‡K‡Û KzÊjxi †K› ª̀ eivei †mvRvmywR 

GK¯’vb n‡Z Ab¨¯’v‡b wb‡j †PŠ¤̂K d¬v‡·i cwieZ©b j¶ Kiv hvq 10 weber| KzÊjx‡Z Kx cwigvY Zwo”PvjK 

ej Avweó n‡e? 

Avgiv Rvwb,  

   = N
dt
d

 

 GLv‡b, N=200, d = 10 weber, dt = 1s.  

   =  











1
10200

5

=210 v ev, 2 millivolt. 

D:  2 millivolt. 
 

 

mvi-ms‡¶c :  

d¨viv‡Wi m~Î:  

cÖ_g m~Î: hLbB †Kv‡bv e× KzÊjx‡Z †PŠ¤K̂ †¶Î‡iLv ev †PŠ¤K̂ d¬v‡·i cwieZ©b N‡U, ZLbB KzÊjx‡Z GKwU 

¶Y¯’vqx Zwo”PvjK kw³ Avweó nq| hZ¶Y †PŠ¤K̂ d¬v‡·i cwieZ©b N‡U Avweó Zwo”PvjK kw³ ev cÖevn 

ZZ¶YB ¯’vqx _v‡K|  

wØZxq m~Î : e× KzÊzjx‡Z Avweó Zwo”PvjK kw³ KzÛjxi ga¨ w`‡q AwZµvš— †PŠ¤K̂ d¬v‡·i cwieZ©‡bi 

FYvZ¥K nv‡ii mgvbycvwZK| 

†j‡Äi m~Î: †h‡Kv‡bv ZvwoZ‡PŠ¤K̂ Av‡e‡ki †ejvq Avweó Zwor cÖev‡ni AwfgyL Ggb n‡e †h, †h Kvi‡Y ev 

cwieZ©‡bi d‡j cÖev‡ni m„wó nq, cÖevn me©̀ v †m KviY‡K ev cwieZ©b‡K evav †`q|  

 

 

cv‡VvËi g~j¨vqb: 4.3 

wPÎ : 4.9 

N. S Avweó 
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eûwbe©vPwb cÖkœ 

1| d¨viv‡Wi wØZxq m~Î Abymv‡i- 

 K.   +
dt
d

 L.    
dt
d

 M. d 
dt
d

 N. d 
dt
d

 

2| 200 cvK wewkó GKwU Zvi KzÊzjx‡K 0.06 ‡m‡K‡Û GKwU `ÊPz¤K̂ †_‡K mwi‡q wb‡j cÖwZ cv‡Ki Rb¨ †PŠ¤̂K 

d¬v‡·i cwieZ©b nq 3610 wb KzÊjx‡Z Avweó Zwo”PvjK kw³ n‡e-  

 K. 6.0 volt L. 0.6 volt  M. 1.2 volt N. 12 volt 

 

cvV-4.4 : ¯̂Kxq Av‡ek I cvi¯úwiK Av‡ek  

   Self Induction and Mutual Induction 

 

 

D‡Ïk¨ 

G cvV †k‡l Avcwb- 

 ¯K̂xq Av‡ek I cvi¯úwiK Av‡ek e¨vL¨v Ki‡Z cvi‡eb; 

 ¯K̂xq Av‡ek ¸Yv¼ I cvi¯úwiK Av‡ek ¸Yv¼ e¨vL¨v Ki‡Z cvi‡eb| 

 

4.4.1 ¯̂Kxq Av‡ek (Self Induction) 

hLb †Kv‡bv Zvi-KzÊjxi ga¨ w`‡q Zwor cÖevn cvVv‡bv nq, ZLb H cÖevn GKwU †PŠ¤̂K †¶Î Drcbœ 

K‡i Ges †PŠ¤K̂ †¶‡Îi ej‡iLv¸‡jv KzÊjxwUi wewfbœ cv‡Ki mv‡_ Rwo‡q c‡o [wPÎ: 4.10]| myZivs ejv hvq, H 

KzÊjx‡Z Zwor cÖevn ïi“ nIqvi mgq, KzÊjx nVvr wbR¯ ̂ †PŠ¤K̂ ej‡iLvi mv‡_ RwoZ nq Ges Gi  d‡j, 

KzÊjx‡Z GKwU ¶Y¯’vqx wecixZgyLx Zwo”PvjK kw³ Avweó n‡q cÖevngvÎv e„w×‡Z evav m„wó K‡i|  

Avevi KzÊjx‡Z Zwor cÖevn eÜ Ki‡j Kzìjxi mv‡_ RwoZ wbR¯ ̂†PŠ¤̂K †¶‡Îi ej‡iLv¸‡jv nVvr AcmvwiZ nq 

A_©vr KzÊjxi mv‡_ RwoZ ej‡iLvi cwieZ©b N‡U| ZLb Avevi KzÊjx‡Z 

GKwU mggyLx ¶Y¯’vqx Zwo”PvjK kw³ Avweó nq Ges Gi d‡j KzÊjx‡Z Zwor 

cÖev‡ni Aejywß wejw¤Ẑ nq|  

Abyiƒcfv‡e, KzÊjx‡Z Zwor cÖevn Pvjy _vKvKvjxb hw` cÖevngvÎvi cwieZ©b 

(n«vm ev e„w×) Kiv nq, Zvn‡j KzÊjxi mv‡_ RwoZ wbR¯ ̂ †PŠ¤̂K †¶‡Îi 

ej‡iLvi cwieZ©b nq Ges mv‡_ mv‡_ KzÊjx‡Z GKwU ¶Y¯’vqx Zwo”PvjK 

kw³ DrcwË n‡q cÖevngvÎvi H cwieZ©b‡K evav †`q|  

Dc‡iv³ †¶Îmg~n Drcbœ Zwo”PvjK kw³‡K ejv nq ¯̂Kxq Av‡e‡ki Kvi‡Y Avweó ÔZwo”PvjK kw³Õ (self 
induced e.m.f.)| Zwor eZ©bxi †h a‡g©i d‡j H eZ©bx cÖevngvÎvi cwieZ©‡bi wei“‡× evav m„wó K‡i Zv‡K 

Ô¯K̂xq Av‡ek ag©Õ (self inductance) e‡j Ges DcwiD³ NUbv‡K ejv nq ¯̂Kxq Av‡ek (self induction) 
KzÊjxwU‡K ejv nq Av‡ekK (inductor)|  

[cÖevngvÎv w¯’i _vK‡j Zwo”PvjK kw³ Avweó nq bv|] 

msÁvt †Kv‡bv eZ©bxi wbR cÖev‡ni Øviv m„ó †PŠ¤̂K †¶‡Îi gvÎv cwieZ©‡bi d‡j eZ©bx‡Z GKwU Zwo”PvjK kw³ 

Avweó nq| G NUbv nj ¯K̂xq Av‡ek|  

¯K̂xq Av‡ekhy³ eZ©bx‡K ejv nq ÔAv‡ekx eZ©bxÕ (inductive circuit)| 

wPÎ : 4.10 

wPÎ : 4.11 
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Av‡ek‡Ki cÖZxK (4.11) bs wP‡Î cÖ̀ wk©Z nj|  

4.4.2 cvi¯úwiK Av‡ek (Mutual Induction)  

GKwU KzÊjx‡Z Zwor cÖev‡ni cwieZ©‡bi d‡j Gi KvQvKvwQ Aew¯’Z 

Aci GKwU KzÊjx‡Z Avweó Zwo”PvjK kw³i D™¢e nq wPÎ: 4.12]| 

wØZxq KzÊjx‡Z d¬v‡·i cwieZ©‡bi d‡j GwU N‡U|  

cÖ_g KzÊjxwU‡K ejv nq gyL¨ KzÊjx (primary coil) Ges wØZxqwU‡K, 

A_©vr hvi g‡a¨ Zwo”PvjK kw³ Avweó nq, Zv‡K ejv nq †MŠY KzÊjx 

(secondary coil)| gyL¨ KzÊjx‡Z (PP) Zwor cÖevn Pvjy Ki‡j GKwU 

†PŠ¤K̂ †¶Î m„wó nq| d‡j †PŠ¤K̂ ej‡iLvi DrcwË N‡U| Drcbœ G ej‡iLv¸‡jv †MŠY KzÊjxi (SS) mv‡_ Rwo‡q 

c‡o|  

cvkvcvwk ¯’vwcZ ỳwU KzÊjxi †h‡Kv‡bv GKwU‡Z Zwor cÖev‡ni cwieZ©b NU‡j AciwU‡Z Zwo”PvjK kw³ Avweó 

nq, G NUbv‡K cvi¯úwiK Av‡ek e‡j|  

4.4.3 Av‡ek ¸Yv¼: ¯̂Kxq Av‡ek ¸Yv¼ (Coefficient of Self induction)  
‡Kv‡bv Zvi-KzÊjxi ga¨ w`‡q we`y¨r cÖevwnZ n‡j GKwU †PŠ¤K̂ †¶‡Îi m„wó nq| m„ó ej‡iLvi msL¨v Z_v †PŠ¤K̂ 

d¬v· () KzÊjxi ga¨ w`‡q we`y¨r cÖevngvÎvi (I) mgvbycvwZK| A_©vr,  

   I  ...... .......................... .....................................(4.4) 

G d¬v· KzÊjxi cÖwZwU cv‡Ki mv‡_ RwoZ| KzÊjxi cvK msL¨v N n‡j, KzÊjxi d¬v· mshyw³ (Flux linkage) ev 

†gvU d¬v· n‡e N| mgxKiY, (4.4) n‡Z,  

 N  I  
ev, N = LI .... ........................... ....................................(4.5) 

GLv‡b, L GKwU mgvbycvwZK aª“eK| G‡K KzÊjxi ¯K̂xq Av‡ek ¸Yv¼ ev ¯v̂‡ek ¸Yv¼ ejv nq| L Gi gvb 

KzÊjxi AvKvi, cvK msL¨v BZ¨vw`i Dci wbf©i K‡i| GKwU wbw`©ó KzÊjxi Rb¨ GwU aª“eK|  

(4.5) bs mgxKiY n‡Z †`Lv hvq †h, hLb I = 1 GKK nq ZLb,  

 N = L  

AZGe, L  †K wb¤œiƒ‡c msÁvwqZ Kiv hvq:  

†Kv‡bv KzÊjx‡Z cÖevngvÎv GK GKK n‡j, H KzÊjxi mv‡_ RwoZ †gvU d¬v· msL¨vMZfv‡e Gi ¯K̂xq Av‡ek 

¸Yv‡¼i mgvb|  

Avweó Zwo”PvjK kw³:  

d¨viv‡Wi m~Î Abymv‡i, Avweó Zwo”PvjK kw³,  

   
dt
d
 

dt
d

(LI) 

ev,   
dt
dIL  ........ ............................. .....................................(4.6) 

(4.6) bs mgxKi‡Yi FYvZ¥K wP ý GUvB eySv‡”Q †h, Avweó Zwo”PvjK kw³ me©̀ v cÖevngvÎvi cwieZ©‡bi 

we‡ivwaZv K‡i, A_©vr cÖevngvÎv e„w× †c‡j GwU Gi e„w×i we‡ivwaZv Ki‡e; Avevi n«vm †c‡Z _vK‡j, GwU H 

n«v‡mi wei“‡× KvR Ki‡e| 4.6 bs mgxKiY Abymv‡i,  

  L 
dtdI /


 ..... ....................... ........................................(4.7) 

Dc‡ii mgxKiYwUi gva¨‡g ¯K̂xq Av‡ek ¸Yv‡¼i weKí msÁv †`qv hvq| msÁvwU wb¤œiƒc:  

wPÎ : 4.12 
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G mgxKi‡Y, 1
dt
dI

 n‡j L nq| Kv‡RB, †Kv‡bv eZ©bx‡Z GKK nv‡i cÖevngvÎvi cwieZ©b n‡j eZ©bx‡Z †h 

Zwo”PvjK kw³ Avweó n‡e msL¨vMZfv‡e Zv H eZ©bxi ¯K̂xq Av‡ek ¸Yv‡¼i mgvb|  

[avi‡Ki msL¨v Zwor †¶‡Îi Dcw¯’wZi g‡Zv Av‡ek‡Ki (inductor) g‡a¨ †PŠ¤K̂ †¶‡Îi Dcw¯’wZ we‡kl 

Zvrch©c~Y©|] 

¯K̂xq Av‡ek ¸Yv‡¼i GKK  

4.7 bs mgxKiY Abymv‡i, ¯K̂xq Av‡ek ¸Yv‡¼i GKK n‡”Q,  

  

As
V

ev,  

A
Vs

 ev,  

-1VsA  

GB GKK‡K henry (H) bv‡g AwfwnZ Kiv nq|  

  1 H = 1 VsA................................................................................................. (4.8) 

‡Kv‡bv KzÊjx‡Z cÖwZ †m‡K‡Ê 1 A nv‡i cÖevngvÎvi cwieZ©b n‡j hw` 1 V Zwo”PvjK ej Avweó nq Zvn‡j H 

KzÊjxi ¯K̂xq Av‡ek ¸Yv¼ n‡e 1 henry|  

henry GKKwU eo GKK e‡j mvaviYZ milli henry (mH) Ges micro henry (H) GKK e¨envi Kiv nq|  

 














H101μμ

H101mH
6

3

 ............. ................................ ..................................  (4.9) 

Avevi, 4.5 bs mgxKiY Abymv‡i, ¯K̂xq Av‡ek ¸Yv‡¼i GKK n‡”Q,  

 1H = 1 VsA = 1 WbA
 ...... ........................... .......................................(4.10) 

cvi¯úwiK Av‡ek ¸Yv¼ ev Av‡ekv¼ (Coefficient of mutual induction or mutual inductance)  
aiv hvK, ỳwU KzÊjx cvkvcvwk Aew¯’Z (wPÎ: 4.12) PP gyL¨ KzÊjx, SS †MŠY KzÊjx| G‡`i cvK msL¨v h_vµ‡g 

N1 I N2|  

awi, PP KzÊjxi ga¨ w`‡q I1 Zwor cÖev‡ni d‡j m„ó †PŠ¤K̂ †¶‡Îi Rb¨ SS KzÊjx‡Z d¬v· =2| 2 cwigvY 

d¬v· †MŠY KzÊjxi cÖwZwU cv‡Ki mv‡_ RwoZ nq| AZGe, †MŠY KzÊjx‡Z †gvU d¬v· mshyw³ =N22| gyL¨ 

KzÊjx‡Z Zwor cÖevn Pj‡j †MŠY KzÊjxi mv‡_ RwoZ †gvU d¬v· cÖevngvÎvi mgvbycvwZK nq, A_©vr,  

  N2 2  I1  

 ev, N2 2 = MI1 

 ev, M = 
1

22

I
N  .........................................(4.11) 

GLv‡b, M GKwU mgvbycvwZK aª“eK| G‡K KzÊjxØ‡qi cvi¯úwiK Av‡ek ¸Yv¼ e‡j|  

M Gi gvb †MŠY KzÊjxi cvKmsL¨v, KzÊjxØ‡qi ga¨eZx© `~iZ¡, Av‡cw¶K Ae¯’vb I AvKv‡ii Dci wbf©i K‡i|  

&Avweó Zwo”PvjK kw³ 

d¨viv‡Wi m~Î Abymv‡i, †MŠY KzÊjx‡Z Avweó Zwo”PvjK kw³, 

   dt
d

 (N22) =  
dt
d

 (MI1) =  M 
dt
dI 

 ev, M =  
dtdI /1

2  .......................................(4.12)  

(4.11) Ges (4.12) bs mgxKi‡Yi mvnv‡h¨ Avgiv M-‡K msÁvwqZ Ki‡Z cvwi:  

(K) ỳwU KzÊjxi g‡a¨ GKwU‡Z GKK Zwor cÖev‡ni Rb¨ wØZxqwUi mv‡_ †h †gvU †PŠ¤̂K d¬v· RwoZ nq, Zvi 

msL¨vMZ gvb KzÊjx ỳwUi cvi¯úwiK Av‡ekv‡¼i mgvb|  
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(L) ỳwU KzÊjxi g‡a¨ GKwUi ga¨ w`‡q cÖevngvÎvi cwieZ©‡bi nvi GKK n‡j wØZxq KzÊjx‡Z †h Zwo”PvjK 

kw³i D™¢e nq, Zvi msL¨vMZ gvb KzÊjx ỳwUi cvi¯úwiK Av‡ekv‡¼i  mgvb|  

M-Gi GKK L-Gi GK‡Ki Abyiƒc; A_©vr †nbwi (henry)| 

MvwYwZK D`vniY 

4.3| Nwbôfv‡e Rov‡bv 300 cvK wewkó GKwU KzÊjxi ¯K̂xq Av‡ek ¸Yv¼ 5mh| KzÛzjx‡Z 610A ZworcÖevn 

Pvjbv Ki‡j KzÊzjxi ga¨ w`‡q AwZµvš— †PŠ¤K̂ d¬v· KZ? 

Avgiv Rvwb,  

  LIN   GLv‡b,  

  
300

106105 33  


N
LI

  N = cvK msL¨v =   

   L = ¯̂v‡ek ¸Yv¼ = 510H 

    Wb710  I = Zwor cÖevn = 610 A   

D: 10 Wb   

4.4| cvkvcvwk Aew ’̄Z ỳwU KzÊjxi GKwUi ga¨ w`‡q 0.01 S mg‡q Zwor cÖevngvÎv 0 n‡Z 10A-G cwieZ©b 

Kivi d‡j Aci KzÊjx‡Z 500 V Zwo”PvjK kw³ Avweó nq| KzÊjxØ‡qi cvi¯úwiK Av‡ek ¸Yv¼ KZ? 

Avgiv Rvwb, †MŠY KzÊjx‡Z Avweó Zwo”PvjK kw³,  

 2 = M
dt
dI

 = M 
dt
dI1   (we‡qvM wP  ý AvMÖvn¨ K‡i) 

 ev,   











dt
dI

M
1

2
  GLv‡b  

   

01.0
10
500

M  = Avweó Zwo”PvjK kw³ = 500 V  

       = 5.0
1000
500

  dI1= cÖevngvÎvi cwieZ©b= (100)A =10A   

    dt = mg‡qi cwieZ©b = 0.01 S. 
D: henry 0.5  

 

 

mvi-ms‡¶c :  

¯^Kxq Av‡ek: †Kv‡bv eZ©bxi wbR cÖev‡ni Øviv-m„ó †PŠ¤K̂ †¶‡Îi gvÎv cwieZ©‡bi d‡j eZ©bx‡Z GKwU 

Zwo”PvjK kw³ Avweó nq| G NUbv‡K ¯K̂xq Av‡ek ejv nq| 

¯K̂xq Av‡ek ¸Yv¼ : †Kv‡bv KyÊjx‡Z GKK Zwor cÖevwnZ n‡j KzÊjx‡Z mshy³ †gvU †PŠ¤K̂ d¬v·‡K H KzÊzjxi 

¯K̂xq Av‡ek ¸Yv¼ e‡j| Gi GKK †nbix (henry).  
cvi¯úwiK Av‡ek: cvkvcvwk ’̄vwcZ ỳwU KzÊjxi †h‡Kv‡bv GKwU‡Z Zwor cÖev‡ni cwieZ©b NU‡j AciwU‡Z 

Zwo”PvjK kw³ Avweó nq| G NUbv‡K cvi¯úwiK Av‡ek e‡j|  

cvi¯úwiK Av‡ek ¸Yv¼ : ỳwU KzÊjxi g‡a¨ GKwUi ga¨ w`‡q cÖevngvÎvi cwieZ©‡bi nvi GKK n‡j wØZxq 

KzÊzjx‡Z †h Zwo”PvjK kw³i D™¢e nq, Zvi msL¨vMZ gvb KzÊyjx ỳwUi cvi¯úwiK Av‡ek ¸Yv‡¼i mgvb|  

 

 

cv‡VvËi g~j¨vqb: 4.4 
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eûweb©vPwb cÖkœ: 

1| ¯K̂xq Av‡ek ¸Yv¼- 

 K. 











dt
dI

L 
   L. 


dt
dI

L   M.

dt
dIL 

    N. 


dt
dI

L   

2| 1 henry wb‡Pi †KvbwUi mgvb?  

 K. 

1VAS1 
  L. 

11AVS1 
  M. 

1VSA1 
 N. 

1ASV1 
 

3| cvi¯úwiK Av‡ek ¸Yv¼ : 

 K. 

1

22

I
NM 

   L. 

2

12

N
IM 

  M.
2

12


INM   N. 122 INM    

4| ‡Kv‡bv KzÊjx‡Z Zwor cÖev‡ni nvi 40A s n‡j 8V Zwo”PvjK kw³ Avweó nq| KzÊzjxi ¯K̂xq Av‡ek 

¸Yv¼- 

 K. 5 H   L. 0.5 H  M. 0.2 H   N. 2 H 

 

cvV-4.5 : w`K cwieZx© Zwor cÖevn I Zwo”PvjK kw³ .   
 

 

D‡Ïk¨ 

G cvV †k‡l Avcwb- 

 w`K cwieZx© Zwor cÖevn  I Zwo”PvjK kw³ e¨vL¨v Ki‡Z cvi‡eb| 

 

4.5.1 w`K cwieZx© Zwor cÖevn I Zwo”PvjK kw³    

Zwor †Kvl †_‡K eZ©bx‡Z Zwor cÖevn †cÖiY 

Ki‡j Zwor cÖevn eZ©bxi ga¨ w`‡q mggvÎvq GKB w`‡K 

cÖevwnZ nq| G ai‡bi Zwor cÖevn‡K mgcÖevn ev GKgyLx 

cÖevn (direct current) ejv nq| G‡K ms‡¶‡c wW.wm (D.C) 
ejv nq| wW.wm †fv‡ë‡Ri Zi½iƒc mij‡iLv nq (wPÎ : 

4.13)|  

w`K cwieZx© cÖevn: †Kv‡bv eZ©bx‡Z cÖevngvÎv hw` GKwU 

wbw`©ó mgq cici evievi wecixZ gyLx nq Ges cÖevngvÎv 

GKwU wbw`©ó mgq Aš—i me©vwaK I me©wbgœ gvb cÖvß nq, 

Zvn‡j G ai‡bi Zwor cÖevn‡K w`K cwieZx© cÖevn 

(alternating current) ejv nq| G‡K ms‡¶‡c G.wm. (A.C) 
ejv nq|  

w`K cwieZx© Zwo”PvjK kw³: †h Zwo”PvjK kw³i wµqvq †Kvb  eZ©bx‡Z ZworcÖevn GKwU wbw`©ó mgq cici w`K 

cwieZ©b K‡i Ges wbw`©ó mgq cici m‡e©v”P I me©wbgœ gvb cÖvß nq, †mB Zwo”PvjK kw³‡K w`K cwieZx© 

Zwo”PvjK kw³ e‡j|  

mgq (s) 


w
e
f

e
 
(V

) 
 

 

wPÎ : 4.13 
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w`K cieZx© cÖevn ev w`K cwieZx© Zwo”PvjK kw³i 

ch©vqKvj, T=

2

  

 

cwieZx© Zwo”PvjK kw³ mg‡qi mv‡_ mvBb m`„k fv‡e 

(sinsudially) cwiewZ©Z nq Ges Zv wb¤œwjwLZ mgxKiY 

Øviv cÖKvk Kiv nq-  

   = o sin t ........ .............................................................................(4.13) 

 GLv‡b,  = †h †Kvb mgq t †Z Avweó Zwo”PvjK kw³i gvb, 

  o =  Avweó Zwo”PvjK kw³i  m‡e©v”P ev kxl©gvb, 

   = Dr‡mi †KŠwYK †eM Z_v Zwo”PvjK kw³i †KŠwYK K¤úv¼| 

  cwieZx© Zwo”PvjK kw³i Dr‡mi mv‡_ hw` †iva R mshy³ Kiv nq Zvn‡j Zwor cÖevn,  

  I = 
R



R
o sin t.  

 ev, I = Io sin t  ...... ............................. .....................................................(4.14) 

  = Io sin 2ft  

 GLv‡b, Io = 
R

o
 = Zwor cÖev‡ni m‡e©v”P ev kxl©gvb 

   = K¤úv¼ 

   = 



2


T
L  

 

4.5.2 w`K cwieZx© Zwor cÖevn m„wó (Generation of Alternating Current)  
†h h‡š¿i mvnv‡h¨ hvwš¿K kw³‡K we`y¨r kw³‡Z iƒcvš—wiZ Kiv hvq Zv‡K 

†Rbv‡iUi ev Wvqbv‡gv ejv nq| Wvqbv‡gv `yB iKg: A.C Wvqbv‡gv I 

D.C Wvqbv‡gv| 

w`K cwieZx© Zwor cÖevn †c‡Z n‡j Ggb GKwU Drm cÖ‡qvRb hv w`K 

cwieZx© Zwo”PvjK kw³ Drcbœ K‡i| G.wm †Rbv‡iUi Ggb GKwU Drm|  

G.wm †Rbv‡iU‡ii Kvh©bxwZ:   

GKwU kw³kvjx †PŠ¤K̂‡¶Î eûcvK wewkó GKwU Zv‡ii KzÛjx‡K Nyiv‡bv 

nq| KzÊjx †PŠ¤̂K †¶‡Îi †¶Î‡iLv¸wj‡Z †Q` K‡i Ges ZwoZ‡PŠ¤K̂ 

Av‡e‡ki wbqgvbyhvqx KzÊjx‡Z Zwo”PvjK kw³ Avweó nq| KzÊjxi ỳB 

cÖvš— ewneZ©bxi mv‡_ mshy³ _vKvq eZ©bx‡Z w`K cwieZx© cÖevn m„wó nq|  

hLb KzÊjx †PŠ¤̂K‡¶‡Îi †¶Î‡iLv †Q` K‡i bv ZLb Zwo”PvjK kw³ 

k~b¨| KzÊjxi N~Y©‡bi mv‡_ Zwo”PvjK kw³ -Gi gvb k~b¨ †_‡K e„w× †c‡q +o Ges Gici µgk n«vm †c‡q k~b¨ 

gv‡b †cuŠQvq| Gici wecixZ w`‡K cybivq e„w× †c‡q o nq Ges Avevi n«vm †c‡q k~b¨ gv‡b Av‡m| 

Gfv‡e Zwo”PvjK kw³i cwieZ©‡bi GKwU c~Y© hš¿ T mg‡q m¤úbœ nq|  

†Rbv‡iU‡ii KzÊzjxi GKwU c~Y© N~Y©‡bi mg‡q cwieZx© cÖevn ev cwieZx© Zwo”PvjK kw³i cwieZ©b wb‡Pi wP‡Î 

(wPÎ: 4.16) †`Lv‡bv nj|  

 

wPÎ : 4.14 

mgq (s) 

w
e
f
e
 
e
v
 
Z

w
o
r
 
c
Öe
v
n
 
(V

 o
r A

) 

 

wPÎ : 4.15 

KzÊjx 
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wPÎ : 4.16 

 

MvwYwZK D`vniY  

4.5| GKwU w`K cwieZx© cÖevn‡K I=50 sin 400 t GB mgxKiY Øviv cÖKvk Kiv hvq| cÖev‡ni K¤úv¼ I kxl©gvb 

KZ? 

mvBb m`„k w`KcwieZx© cÖevn‡K wb‡Pi mgxKiY Øviv cÖKvk Kiv hvq:  

  I = Io sin t  

 Avevi,  = f
T

 22
    

 sin 2t .....................................(1) 

cÖ̀ Ë mgxKiY, I = 50 sin 400 t .......................(2) 

mgxKiY (1) I (2) Zzjbv Ki‡j cvIqv hvq,  

 Io = cÖev‡ni kxl©gvb = 50 A  

Avevi, 2 = 400   

  K¤úv¼ 




2
400

 f  = 200 Hz. 

D: K¤úv¼ = 200 Hz, kxl© cÖevn gvb = 50 A 
   

4.6| †Kv‡bv w`K cwieZx© cÖev‡ni K¤úv¼ 50 Hz. cÖevn k~b¨ †_‡K kxl©gv‡b †cuŠQv‡Z KZ mgq jvM‡e? 

Avgiv Rvwb,  

 ch©vqKvj, T = 
f
1

    GLv‡b, 50Hz.f   

   s02.0
Hz50
1

  

cÖevn k~b¨ †_‡K kxl© gv‡b †cuŠQv‡Z cÖ‡qvRbxq mgq, 

 mgq, s105
4

s02.0
4

3
Tt  

D: 510 s 
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mvi-ms‡¶c :  

w`K cwieZx© Zwor cÖevn I Zwo”PvjK kw³: †Kv‡bv eZ©bx‡Z cÖevngvÎv hw` GKwU wbw ©̀ó mgq cici evievi 

wecixZgyLx Ges cÖevngvÎv GKwU wbw`©ó mgq Aš—i me©vwaK I me©wb¤œ gvb cÖvß nq Zvn‡j G ai‡bi Zwor 

cÖevn‡K w`K cwieZx© Zwor cÖevn e‡j| 

‡h Zwo”PvjK kw³i wµqvq †Kv‡bv eZ©bx‡Z cwieZx© cÖevn P‡j †mB Zwo”PvjK ej‡K cwieZx© Zwo”PvjK ej 

e‡j|  

 

 

cv‡VvËi g~j¨vqb: 4.5 

eûwbe©vPwb cÖkœ 

mwVK DË‡i cv‡k wUK () wP ý w`b|  

1|  GKwU w`K cwieZx© cÖevn cÖwZ s
120

1
 mg‡q w`K cwieZ©b K‡i| Gi K¤úv¼- 

 K. 120 Hz.  L. Hz
120

1
  

 M. 60 Hz  N. Hz
60
1

   

2| wb‡Pi wP‡Î GKwU w`K cwieZx© cÖev‡ni cwieZ©b †`Lv‡bv nj| K¤úv¼ KZ? 

 

wPÎ:  

 K. 100 Hz   L. 20 Hz  
 M. 200 Hz  N. 10 Hz  
 

3| Wvqbv‡gvi mvnv‡h¨  

 K. hvwš¿K kw³‡K we ỳ¨r kw³‡Z iƒcvš—wiZ Kiv nq 

 L. D”P †fv‡ëR‡K wb¤œ †fv‡ë‡R iƒcvš—wiZ Kiv nq 

 M. we ỳ¨r kw³‡K hvwš¿K kw³‡Z iƒcvš—wiZ Kiv nq 

 N. hvwš¿K kw³‡K eû¸‡Y e„w× Kiv nq|  

  

 

2.5 


 
Z

w
o
r
 
c

Öe
v
n
 

5 
mgq (ms) 
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cvV-4.6 : w`K cwieZx© Zwo”PvjK ej I Zwor cÖev‡ni Mogvb I eM©g~jxq Mogvb    

 

 

D‡Ïk¨ 

G cvV †k‡l Avcwb- 

 w`K cwieZx© Zwo”PvjK kw³ I Zwor cÖev‡ni Mogvb I eM©g~jxq Mogvb wnmve Ki‡Z cvi‡eb | 

 

4.6.1 w`K cwieZx© cÖevn m¤úwK©Z K‡qKwU msÁv 

(K) Zwo”PvjK kw³i ev cÖev‡ni kxl©gvb ev we¯—vi (Amplitude) : †h †Kv‡bv Awfgy‡L Zwo”PvjK kw³i ev 

cÖev‡ni m‡e©v”P gvb‡K kxl©gvb ev we¯—vi e‡j|  = o sin t mgxKiY n‡Z, sin t Gi m‡e©v”P gvb 1 nIqvq 

Zwo”PvjK e‡ji we¯—vi (kxl©gvb) o| cwieZx© cÖevn, I = Io sin t nIqvq Gi we¯—vi (kxl©gvb) Io|  

(L) cwieZ©b Pµ (Cycle of variation) : cwieZx© Zwo”PvjK kw³i (ev cÖev‡ni) gvÎv k~b¨gvb n‡Z e„w× †c‡q 

kxl©gvb, Gici n«vm †c‡q k~b¨gvb G‡m, wecixZ Awfgy‡L cybivq e„w× †c‡q H kxl©gv‡b D‡V Avevi n«vm †c‡q 

k~b¨gv‡b DcbxZ nIqv‡K| (wPÎ: 4.17) cwieZ©b Pµ e‡j| †hgb, 0 T mgq e¨eav‡b GKwU Pµ m¤úbœ nq| 

 

wPÎ : 4.17 

(M) ch©vqKvj (Period) : †h mg‡q w`KcwieZx© Zwo”PvjK kw³i (ev cÖev‡ni) GKwU cwieZ©b Pµ m¤úbœ nq, 

Zv‡K ch©vqKvj e‡j| G‡K T Øviv cÖKvk Kiv nq|  

ch©vqKvj, T = 

2

 .................... .................. ..............................................(4.15) 

(N) K¤úv¼ (Frequency) : w`Kcwievnx Zwo”PvjK kw³ (ev cÖevn) cÖwZ †m‡K‡Û †h KqwU Pµ m¤úbœ K‡i, †mB 

msL¨v‡K w`KcwieZx© Zwo”PvjK kw³i ev cÖev‡ni K¤úv¼ ejv nq| G‡K  Øviv m~wPZ Kiv nq| 

K¤úv¼, =


2

1


T
 .................. .................. ................................................(4.16) 

    ................... ................ .................................................(4.17) 

[ evsjv‡`‡k †h w`KcwieZx© we`y¨r mieivn Kiv nq Zvi K¤úv¼ () n‡”Q 50 Hz] 

4.6.2 w`KcwieZx© Zwo”PvjK kw³ I cÖev‡ni Mogvb (Mean Value of Alternating e.m.f. and Current) 

(K) c~Y© P‡µi Rb¨ Mo Zwo”PvjK kw³ : w`KcwieZx© Zwo”PvjK kw³i gvb me©̀ v cwiewZ©Z nq e‡j Gi Mo gvb 

†ei Ki‡Z nq| †Kv‡bv mgq e¨eav‡bi Zwo”PvjK kw³i mKj gv‡bi Mo‡K H mgq e¨eav‡bi Mo Zwo”PvjK 

kw³ ejv nq| GKwU c~Y© P‡µi Rb¨ Mogvb n‡e, 

 

 

T/2 T T T 
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T T

T

tdt
T

dt
TT

dt
o0 0

0 sin11 


   to  sin[   

    ]0cos[coscos
0

 T
T

t
T

oo
T











  ]12[cos
2

 

 o 

T
 2[    ev,  2T 

 ]11[
2



 o

 

ev, 0  ........................................................(4.18) 

AZGe, c~Y© P‡µi Rb¨ Mo Zwo”PvjK kw³ 0    

Abyiƒcfv‡e †`Lv‡bv hvq †h, GKwU c~Y© P‡µi Rb¨ cÖev‡ni Mogvb 0I | GwU ¯v̂fvweK KviY GKwU c~Y© P‡µi 

GK A‡a© Zwo”PvjK kw³ ev cÖevn abvZ¥K n‡j Aciv‡a© GwU mgcwigv‡Y FYvZ¥K nq|  

(L) Aa©P‡µi Rb¨ Mo Zwo”PvjK ej 

&GKwU Aa©P‡µi Rb¨ Zwo”PvjK kw³i Mogvb n‡e,  

   
2/

0

2/

0
sin2

2/
1 T T

tdt
T

dt
T o    

  

2/

0
][cos

2
sin

2/2
0

T
t

T
tdt

T

T
oo 





 

  

   ]0cos
2

[cos2





T
T

o 





T
T
o








2
2

 



  0cos

2
2cos T
T


 

  o
ooo 









 637.02]11[]0cos[cos 





  

   = 0.637 o ...................................................(4.19) 

myZivs Aa©P‡µi Rb¨ Mo Zwo”PvjK kw³ n‡”Q Zwo”PvjK kw³i kxl©gv‡bi 0.637 ¸Y ev 63.7%| 

Aa©P‡µi Rb¨ Mo Zwor cÖevn 

GKwU Aa©P‡µi Rb¨ Zwor cÖev‡ni Mogvb n‡e,  

   
2/ 2/

00
637.0sin

2
1

2/
1I

T T
oo ItdtIIdt

T
  .....................................................(4.20) 

myZivs Aa©P‡µi Rb¨ Mo Zwor cÖevn n‡”Q Zwor cÖev‡ni kxl©gv‡bi 0.637 ¸Y ev 63.7%| 

[we: `ª: c~Y©P‡µi Mogvb k~b¨ nevi Kvi‡Y A‡bK mgq ÔAa©P‡µi MogvbÕ‡K ÔMogvbÕ aiv nq|] 
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4.6.3  w`KcwieZx© Zwo”PvjK kw³ Ges Zwor cÖev‡ni eM©g~jxq Mogvb 

  Root Mean Square Value of Alternating e.m.f. and Current  

GKwU c~Y©Pµ  ev I Gi Mogvb k~b¨ nq| wKš‘ 2
 ev I2

 abvZ¥K ivwk| Kv‡RB mgMÖ ch©vqKv‡j A_©vr GKwU c~Y©P‡µ 

G‡`i Mogvb I  eM©g~jxq Mogvb k~b¨ n‡e bv|  

(K) GKwU c~Y©P‡µ w`KcwieZx© Zwo”PvjK kw³i Mo eM©gvb 

GKwU c~Y©P‡µ Zwo”PvjK kw³i Mo eM©gvb n‡e,  

   
T T

tdt
T

tdt
T

dt
T

o
o0 0

2
2

2222 sinsin11   

 dtt
T

To 





 

  2
2cos1

0

2 
  



 


2

2cos1sin 2 
 








   

T T
tdtdt

T
o

0 0
2cos

2

2




 

 

 






 









 )0sin2(sin
2
1

2
]2[sin

2
1

2

2

00

2

TT
T

tt
T

o
T

o
T








  

  )2(]0sin4[sin
2
1

2

2













  TT

T
o  

 

2
)0(

2

22
oo T

T


 

 

2

2
2 o  

AZGe, w`KcwieZx© Zwo”PvjK kw³i eM©g~jxq Mogvb 

o
oo

rms 


 707.0
22

2
2   

A_©vr, rms =0.07 o .................................................(4.21) 

Kv‡RB †`Lv hvq †h,  

w`KcwieZx© Zwo”PvjK kw³i eM©g~jxq Mogvb, 
2

1
rms  kxl©gvb =0.707 kxl©gvb;  

A_ev, w`KcwieZx© Zwo”PvjK kw³i kxl©gvb = 2  eM©g~jxq Mogvb|  

(L) GKwU c~Y©P‡µ w`KcwieZx© cÖevngvÎvi Mo eM©gvb I eM©g~jxq Mogvb,  

 

tdtI
T

I
T

o
0

2sin1 22 
 

  
2

2
2 oII    

AZGe, w`Kcwievnx cÖevngvÎvi eM©g~jxq Mogvb,  

 o
oo

rms IIIII 707.0
22

2
2    

A_©vr, orms II 707.0  
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Kv‡RB †`Lv hvq †h,  

w`cwieZx© cÖevngvÎvi eM©g~jxq Mogvb,  

2
1

rmsI  kxl©gvb = 0.707 kxl©gvb 

A_ev, w`KcwieZx© cÖevngvÎvi kxl©gvb  2  eM©g~jxq Mogvb|  

4.19 I 4.21 mgxKiY n‡Z †`Lv hvq †h, rms gvb, Aa©P‡µi Mogv‡bi †P‡q wKQz †ewk|  

2
II rms   †K Kvh©Ki Zwor cÖevn ev Kvh©Ki cÖevn ev AvcvZ cÖevn e‡j|  

rmsI †K Kvh©Ki Zwo”PvjK kw³ ev AvcvZ Zwo”PvjK kw³ e‡j| 

[ †Kv‡bv w`KcwieZx© cÖevn eZ©bx‡Z Zwo”PvjK ej ev cÖevngvÎv ej‡Z me©̀ v G‡`i rms gvb eySvq| G.wm. 

†fvëwgUvi ev A¨vwgUvi w`‡q  ev I cwigvc Kivi mgq Avgiv †h cvV cvB Zv  ev I Gi rms gvb wb‡`©k K‡i|] 

evsjv‡`‡k evwoN‡i Gwm Zwor cÖevn mieivn Kiv nq| Gi supply voltage n‡”Q 220 V; G gvb  Gi rms gvb 

wb‡`©k K‡i|  

MvwYwZK D`vniY 

4.7| †Kv‡bv w`K cwieZx© cÖev‡ni kxl©gvb 6A, cÖev‡ni Mo e‡M©i eM©g~j KZ? 

Avgiv Rvwb,  

  

2
o

rms
II     GLv‡b,  

       

2
6

rmsI  Io =  cÖev‡ni kxl©gvb  

              A243.4   = 6A 

D: 4.243A 
4.8| GKwU w`K cwieZx© cÖevn‡K I = 60 sin 300t GB mgxKiY Øviv cÖKvk Kiv hvq| cÖev‡ni kxl©gvb KZ? 

cÖev‡ni MoeM©‡e‡Mi eM©g~j KZ? 

mvBb m`„k w`K cwieZx© cÖevn‡K wb¤œwjwLZ mgxKiY Øviv cÖKvk Kiv hvq:  

  I = Io sin t 
 cÖ̀ Ë mgxKiY I = 60 sin 300 t  
mgxKiY `ywU Zzjbv K‡i cvB,  

 Io =  cÖev‡ni kxl©gvb = 60 A  

Mo eM©‡e‡Mi eM©g~j = kxl©gvb  

2
1

 

  = 60 

2
1



  = 42.433 A 
D: 42.433 A   

 

 

mvi-ms‡¶c :  

w`K cwieZx©  ev I Gi †¶‡Î ch©vqKvj : T =  

2

 

Mogvb : 0 j  
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Aa©P‡µi Mogvb :  ε = 0.637 o  

Mo e‡M©i eM©g~j :  I  = 0.707o  

  I  = 0. 

 

 

cv‡VvËi g~j¨vqb: 4.6 

1| GKwU w`KcwieZx© Dr‡mi Kvh©Ki Zwo”PvjK kw³ 70.7V n‡j w`K cwieZx© Dr‡mi Zwo”PvjK kw³i kxl©gvb 

KZ n‡e?  

 K. 200V  L. 200V  M. 100V   N. 141.4V   

2| w`K cwieZx© cÖev‡ni †¶‡Î-  

 (i) Aa©P‡µi Mogvb I  = 0.637 kxl©gvb (ii) c~Y©P‡µi Mogvb I  = 0  

 (iii) c~Y© P‡µi Mogvb, I  = 0.707 kxl©gvb 

wb‡Pi †KvbwU mwVK? 

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

 

P~ovš— g~j¨vqb : 4 

eû wbe©vPwb cÖkœ 

K. mvaviY eû wbe©vPbx cÖkœ: mwVK DË‡ii cv‡k wUK () wP ý w`b|  

1. ‡Kv‡bv eZ©bx‡Z Avweó Zwor cÖev‡ni AwfgyL Rvbv hvq, 

 K. g¨v·I‡q‡ji KK© ¯Œz wbqg †_‡K L. †d¬wg‡Oi Wvb n¯— wbqg †_‡K 

 M. †jÄ-Gi m~Î †_‡K N. we‡quv-m¨vfuvi m~Î †_‡K 

2. ¯K̂xq Av‡ek ¸Yv‡¼i GKK 

 K. henry   L. weber  M. Tesla   N. Hz  

3. evsjv‡`‡k †h w`K cwieZx© we`y¨r mieivn Kiv nq Zv cÖwZ 

100
1

 ‡m‡K‡Û w`K cwieZ©b K‡i| Gi K¤úv¼, 

 K. 100 Hz   L. 

100
1

 Hz   M. 50 Hz   N. 

50
1

Hz   

L. eûc`x mgvwßm~PK  

4. ¯K̂xq Av‡ek ¸Yv‡¼i GKK henry †K †jLv hvq, 

 (i) VsA1
   (ii) wbm (iii) wbA1 

 wb‡Pi †KvbwU mwVK? 

 K. i I ii L. ii I iii M. i I iii N. ii 
M. Awfbœ Z_¨wfwËK  

GKwU w`KcwieZx© cÖevn‡K I = 100 sin xt mgxKiY Øviv cÖKvk Kiv hvq| 

wb‡Pi cÖ‡kœi DËi w`b|  

5| cÖev‡ni kxl©gvb KZ? 

 K. 50A   L. 70.7A  M. 100A   N. 700A   
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6| cÖev‡ni Mo eM©‡¶‡Îi eM©g~j KZ? 

 K. 50A   L. 70.7A  M. 100A   N. 70.0A   

N.  m„Rbkxj cÖkœ 

1| GKwU `Ê Pz¤K̂‡K Zvgvi GKwU e„ËvKvi KzÛzjxi A¶ eivei Dci †_‡K †d‡j w`‡j Pz¤̂KwU hLb KzÛzjxi 

wbKUeZx© nq KzÛzjxi g‡a¨ Drcbœ d¬v· wb‡Pi mgxKiY Abyhvqx mgq t  Gi Dci wbf©ikxj | 

  = 5t2+2t4, KzÊzjxi †iva 4  

K. ‡PŠ¤K̂ d¬v· Kx? 

L. Avweó Zwor cÖev‡ni w`K m¤ú‡K© Av‡jvPbv Ki“b|  

M. 2sec mg‡q DÏxc‡K D‡jwLZ KzÛzjxi g‡a¨ Avweó cÖevngvÎv KZ n‡e? 

N. KzÛzjxi ga¨ w`‡q `Û Pz¤K̂wUi cZ‡bi mgq Gi Z¡iY Kx g Gi mgvb n‡e?  

 †ewk ev Kg n‡e Kx? DË‡ii ¯ĉ‡¶ hyw³ w`b|  

2| Øv`k †kÖYxi QvÎx wecvkv GKwU G.wm Dr‡mi mv‡_ 20 ‡iva hy³ Kij, G.wm Dr‡mi we¯—vi 160V  K¤úv¼ 

60Hz.  
K. w`K cwieZx© Zwor cÖevn Kv‡K e‡j? 

L. mg‡qi cwieZ©‡bi mv‡_ GKgyLx cÖev‡ni cwieZ©b †jLwP‡Îi gva¨‡g †`Lvb| 

M. Kvh©Ki †fv‡ìR I Kvh©Ki cÖevngvÎv wbY©q Ki“b| 

N. GKgyLx cÖevn I w`K cwieZx© cÖev‡ni g‡a¨ cv_©K¨ Kx? †Kvb cÖevn †ewk wec¾bK Ges †Kb? 

O. msw¶ß-DËi cÖkœ 

1. Zwor †PŠ¤K̂ Av‡ek Kx, wjLyb| 

2. †PŠ¤K̂ d¬v· Kv‡K e‡j, wjLyb| 

3. †PŠ¤K̂ d¬v‡·i GKK Kx, wjLyb| 

4. 
dt
de 

  mgxKi‡Y Ô-Õ wP‡ ýi Zvrch© Kx, wjLyb| 

5. Avweó Zwor cÖevn Kx, wjLyb| 

6. †j‡Äi m~Î Kx, wjLyb| 

7. ¯K̂xq Av‡ek Kv‡K e‡j, wjLyb| 

8. ¯K̂xq Av‡ek ¸Yv‡¼i GKK Kx, wjLyb| 

9. 1 henry Gi msÁv Kx, wjLyb| 

10. cvi¯úwiK Av‡ek Kv‡K e‡j, wjLyb| 

11. Avweó Zwo”PvjK ej m„wói KviY wjLyb|  

12. d¨viv‡Wi ZvwoZ‡PŠ¤K̂xq Av‡e‡ki m~Î eY©bv Ki“b| 

13. Avweó Zwor cÖev‡ni w`K m¤ú‡K© Av‡jvPbv Ki“b|  

14. eZ©bx‡Z wKfv‡e Avweó Zwo”PvjK ej e„w× Kiv hvq, wjLyb| 

15. ̄ K̂xq Av‡ek ¸bv¼ ej‡Z Kx eySvq, wjLyb| 

16. GKgyLx cÖevn I w`K cwieZx© cÖev‡ni g‡a¨ cv_©K¨ eY©bv Ki“b|  

17. †j‡Äi m~Î-kw³i msi¶YkxjZv bxwZ †g‡b P‡j, eY©bv Ki“b|  

18. ‡Rbv‡iUi Kv‡K e‡j, wjLyb| 
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wek`-DËi cÖkœ 

1. Zwor Pz¤K̂xq Av‡ek msµvš— d¨viv‡Wi m~Îvejx eY©bv I e¨vL¨v Ki“b| 

2. ‡j‡Äi m~Î eY©bv I e¨vL¨v Ki“b|  

3. ¯K̂xq Av‡ek I cvi¯úwiK Av‡ek ej‡Z Kx eySvq, wjLyb| 

4. ¯K̂xq Av‡ek ¸Yv¼ I cvi¯úwiK Av‡ek ¸Yv¼ e¨vL¨v Ki“b|  

5. ‡`Lvb †h, mvBbm`„k w`K cwieZx© cÖev‡ni Mogvb oav II 637.0  Ges Moe‡M©i eM©g~j orms II 707.0  

6. ‡`Lvb †h, oav  637.0  Ges osmr  707.0..   

7. `ywU mggyLx Zworevnx mgvš—ivj cwievnxi `~iZ¡ d2 | Df‡qi ga¨ w`‡q i  cÖevngvÎv cÖevwnZ n‡”Q| †h 

†Kv‡bv Zvi †_‡K d  ~̀i‡Z¡ B -Gi gvb wbY©q Ki“b|  

MvwYwZK mgm¨vejx 

1. GKwU KzÊjx‡Z m„ó †PŠ¤̂K d¬v·  wb‡Pi mgxKiY Abymv‡i mgq t Gi mv‡_ m¤úwK©Z| =(6t2+4t3ab) 
KzÊjxi †iva 4 ; t = 35 mg‡q KzÊjxi ga¨ w`‡q AwZµvš— Zwor cÖevn Kx n‡e? [D: 10A] 

2. 50  cvK Ges 

2m01.0  †¶Îd‡ji GKwU KzÊjxi Z‡ji Awfj¤̂fv‡e 0.02T  †PŠ¤K̂ †¶Î wµqv K‡i‡Q| 

†PŠ¤K̂ †¶Î n‡Z KzÛyjx‡K 

10
1

 †m‡K‡Ê AcmvwiZ Kiv n‡j, KzÊjx‡Z †h Mo Zwo”PvjK kw³ Avweó n‡e, Zv 

wbY©q Ki“b|   [ D: 0.1 volt] 

3. †Kv‡bv KzÊjx‡Z Zwor cÖev‡ni nvi 

120As  n‡j 6V  Zwo”PvjK ej Avweó nq| KzÛjxi ¯̂Kxq Av‡ek ¸Yv¼ 

KZ?  [ D: 0.3 volt] 

4. GKwU KzÊjx‡Z sec023.2  mg‡q ZworcÖevn 0.2A  †_‡K 2.0A G cwiewZ©Z nIqvi `i“b H KzÊjx‡Z 

V12  Zwo”PvjK ej Avweó nq| KzÊjxi ¯̂Kxq Av‡ek ¸Yv¼ wbY©q Ki“b|  [ D: 13.498 Hz] 

5. †Kv‡bv w`K cwieZx© Zwo”PvjK e‡ji Mo e‡M©i eM©g~j V100 | Zwo”PvjK e‡ji kxl©gvb KZ? [ D:141.42Volt] 

6. GKwU w`K cwieZx© Zwor cÖev‡ni mgxKiY fI 628sin30  n‡j Zwor cÖev‡ni )(i   kxl©gvb, )(ii   K¤úv¼ 

Ges )(iii  g~jMo e‡M©i gvb wbY©q Ki“b|   [D: (i)  30A  (ii) 100 Hz (iii) 21.21A.] 
 

 

DËigvjv 

cv‡VvËi g~j¨vqb 4.1 : 1.M,  2.M 

cv‡VvËi g~j¨vqb 4.2 : 1.M, 2.K,  3.M 

cv‡VvËi g~j¨vqb 4.3 : 1.L,  2.M 

cv‡VvËi g~j¨vqb 4.4 : 1.K, 2.M,  3.K,  4.M 

cv‡VvËi g~j¨vqb 4.5 : 1.M,  2.M  3.K 

cv‡VvËi g~j¨vqb 4.6 : 1.M,  2.L 

 

P~ovš— g~j¨vqb 

eûwbe©vPwb cÖkœ: 1.M 2.K 3.M   4.M   5.M   6.L 

m„Rbkxj cÖkœ: 1 K, L, N, wb‡R Ki“b: M. 5.5A  
m„Rbkxj cÖkœ-2 K, L, N, wb‡R Ki“b: M. 113.12V, 5.656A 

 

 


