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Zwor cÖev‡ni †PŠ¤̂K wµqv 

(Magnetic effects of electric current) 
 

 

 f~wgKv 
 

 

Zwor cÖevn †PŠ¤̂K †¶‡Îi m„wó K‡i| 1819 wLª÷v‡ã †Kv‡cb‡n‡Mb wek¦we`¨vj‡qi c`v_©weÁv‡bi weL¨vZ 

weÁvbx Aa¨vcK n¨vÝ wµwðqvb I‡qi‡÷W ¸i“Z¡c~Y© G NUbvwU Avwe®‹vi K‡ib| Avavb MwZkxj n‡jB 

Zwor cÖev‡ni m„wó nq| Avi MwZkxj Avav‡bi Pvicv‡kB †PŠ¤̂K †¶‡Îi m„wó nq| w ’̄i Avav‡bi Pvicv‡k 

Zwor‡¶Î _v‡K wKš—z Avavb MwZkxj n‡jB H ’̄v‡b †PŠ¤̂K †¶‡Îi m„wó nq|  

G Aa¨v‡q Av‡jvP¨ welq¸‡jv nj:  

(i) Py¤^‡Ki Ici Zwor cÖev‡ni wµqv  

(ii) Zwor cÖev‡ni Ici Zwo‡Zi wµqv  

(iii) Zwor cÖev‡ni Ici Py¤̂‡Ki wµqv| 
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 1 cvV 
 
Zwor cÖev‡ni †PŠ¤^K wµqv 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  Zwor cÖev‡ni †PŠ¤^K wµqvi msÁv ej‡Z cvi‡eb 
  Zwor cÖev‡ni †PŠ¤^K wµqv msµvš— I‡qi‡÷W-Gi cix¶v eY©bv Ki‡Z cvi‡eb| 
  Zwor cÖevnRwbZ †PŠ¤^K †¶‡Îi ej‡iLvi web¨vm m¤ú‡K© Rvb‡Z cvi‡eb|   

 
4.1.1 Zwor cÖev‡ni †PŠ¤^K wµqv: 
†Kvb cwievnxi ga¨ w`‡q Zwor cÖevwnZ n‡j cwievnxi Pviw`‡K †PŠ¤^K †¶‡Îi D™¢e nq| GB NUbv‡K Zwor 
cÖev‡ni †PŠ¤^K wµqv e‡j| 
Zwor cÖev‡ni wewfbœ dj¸‡jvi g‡a¨ †PŠ¤^K cÖfveB nj me©v‡c¶v ¸i“Z¡c~Y©| Z‡e w ’̄i Zwor Avavb †Kvb †PŠ¤^K 
†¶Î ˆZix K‡ibv| 
 
4.1.2 I‡qi‡÷W-Gi cix¶v (Oersted's Experiment) 
NS GKwU Py¤^K kjvKv hv AB Zv‡ii bx‡P Zv‡ii mgvš—iv‡j DËi `w¶Y eivei ’̄vwcZ| ZviwU GKwU Zwor †Kvl 
I Pvwei mv‡_ mshy³| cwievnx‡Z Zwor bv _vKv Ae ’̄vqB Zv‡ii mv‡_ Py¤^K kjvKvwU mgvš—iv‡j _v‡K (wPÎ 
4.1(K))| AB -Gi ga¨w`‡q Zwor cÖevn Pvjbv Ki‡j NS Py¤^K kjvKvi we‡¶c N‡U Ges Py¤^K kjvKvwU GKUz Ny‡i 
w ’̄i Ae ’̄vq Av‡m| ch©vß Zwor cÖev‡n kjvKvwU GK ch©v‡q cwievnxi mv‡_ mg‡Kv‡b `vovq| G Ae ’̄vq Py¤^K 
kjvKvi DËi †gi“ cwðg w`‡K Ae ’̄vb K‡i (wPÎ: 4.1 L)| cÖev‡ni w`K cwiewZ©Z Ki‡j kjvKvi we‡¶‡ci w`KI 
cwiewZ©Z nq (wPÎ: 4.1 M)| cÖev‡ni gvÎv e„w× Ki‡j we‡¶‡ci gvÎvI e„w× cvq| 
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wPÎ: 4.1 

 
Dc‡iv³ cix¶v n‡Z I‡qi‡÷W wm×v‡š— Av‡mb †h, †h‡nZz cwievnx‡Z Zwor cÖevn _vK‡jB †Kej Py¤^K kjvKvi 
we‡¶c nq, Kv‡RB Zwor cÖev‡ni d‡j †PŠ¤^K †¶‡Îi D™¢e nq| Zwor †¶‡Îi cÖvej¨ I AwfgyL H Zwor cÖev‡ni 
gvÎv I Awfgy‡Li Ici wbf©ikxj| 
 
4.1.3 : Zwor cÖevnRwbZ †PŠ¤^K †¶‡Îi ej‡iLvi web¨vm: 

(a) Zworevnx j¤^v †mvRv cwievnxi Rb¨ †PŠ¤^K‡¶Î: 
 Abyf‚wgKfv‡e ’̄vwcZ GKwU gm„Y KvW©‡ev‡Wi Ici †jŠnP~Y© mylgfv‡e Qwo‡q †`qv nq (wPÎ 4.2)| KvW© 

†ev‡W©i ga¨ ’̄‡ji mi“ wQ ª̀ w`‡q Gi Awfj¤^fv‡e GKwU j¤^v †mvRv cwievnx Zvi ’̄vcb K‡i cwievnxi 
ga¨w`‡q D”P gvÎvi Zwor cÖevn Pvjbv Kiv nq| AZGe †evW©wU‡K Av½yj w`‡q Av‡ —̄ Av‡ —̄ †UvKv w`‡j 
†jvnvi UyKiv¸‡jv ZviwU‡K †K› ª̀ K‡i eû msL¨K e„ËvKvi ej‡iLv cÖev‡ni Awfgy‡Li Awfj¤^ Z‡j (†ev‡W©i 
Z‡j) m„wó nq| ej‡iLvi †h †Kvb we› ỳ‡Z ¯úk©K AsKb Ki‡j D³ ¯úk©K D³ we› ỳ‡Z †PŠ¤^K †¶‡Îi w`K 
wb‡ ©̀k K‡i| †PŠ¤^K †¶‡Îi †h †Kvb we› ỳ‡Z GKwU ¶z ª̀ Py¤^K kjvKv Giƒc ¯úk©K eivei _v‡K| cwievnx Zvi 
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n‡Z ~̀i‡Z¡i Ici †PŠ¤^K †¶‡Îi gvb wbf©i K‡i| Zvi n‡Z ~̀iZ¡ hZ †ewk, †PŠ¤^K †¶‡Îi gvb ZZ Kg| 
Zwor cÖev‡ni AwfgyL Ic‡ii w`‡K n‡j ej‡iLv¸‡jv Nwoi KvUvi wecixZ w`‡K (wPÎ: 4.2 K) Ges wbP 
w`‡K n‡j ej‡iLv¸‡jv Nwoi KvUvi w`‡K nq (wPÎ: 4.2 L) 

kḿJy kḿJy

PYR’T

muPrUJ

PYR’T

muPrUJ

TJctPmJct

 

                   (K)                  (L) 
wPÎ: 4.2 

 (b) Zworevnx e„ËvKvi cwievnxi Rb¨ †PŠ¤^K †¶Î: 
 GKwU †gvUv Zwor cwievnx Zvi‡K GKwU eo KvW©‡ev‡W©i ỳwU wQ‡ ª̀i ga¨w`‡q Ggbfv‡e cÖ‡ek Kiv‡bv nq †hb 

cwievnxwU †`L‡Z GKwU e„‡Ëi gZ nq| e„‡Ëi †K› ª̀we› ỳwU †ev‡W©i Z‡ji Ic‡i Ges e„ËwUi Zj †ev‡W©i 
Z‡ji mwnZ j¤^fv‡e ivL‡Z n‡e| Gi d‡j e„ËwUi GK Aa©vsk †ev‡W©i Ic‡i Ges Aci Aa©vsk †ev‡W©i 
wb‡Pi w`‡K _v‡K (wPÎ: 4.3)| KvW©‡evW©wUi Ic‡i wKQy †jŠn P~Y© Qwo‡q †`qv nq| ZviwUi ga¨w`‡q Zwor 
cÖevn cvVv‡j Ges †ev‡W©i Ici ax‡i ax‡i AvNvZ Ki‡j †ev‡W©i †jŠnP~Y©¸‡jv †PŠ¤^K †¶‡Îi ej‡iLv eivei 
mw¾Z nq| cix¶vq †`Lv hvq †h, e„ËvKvi cwievnxi †K‡›`ªi wbKUeZ©x AÂ‡j ej‡iLv¸‡jv cÖvq mgvš—ivj I 
mg ~̀ieZ©x| 

 ej‡iLv¸‡jvi m¾v n‡Z g‡b nq ZviwU GKwU cvZjv †PŠ¤^K cvZ wn‡m‡e KvR K‡i| e„ËvKvi Zv‡ii c„‡ôi 
w`‡K gyL K‡i ZvKv‡j †h cÖv‡š— Zwor cÖevn Nwoi KuvUvi wecixZ w`‡K †h cÖv‡š— DËi †gi“ Ges Aci c„‡ô 
cÖevn Nwoi KuvUvi w`‡K cÖevwnZ nq †m cÖv‡š— `w¶Y †gi“im„wó nq| 

 
wPÎ: 4.3 

 

(c) Zworevnx mwjb‡q‡Wi †PŠ¤^K †¶Î: 
 GKwU j¤^v Aš—wiZ cwievnx Zvi‡K GKwU †ejbvK…wZ Aš—iK c`v‡_©i Ici j¤^fv‡e Nb K‡i Rov‡bv n‡j 

Zv‡ii †h KzÛjx ˆZix nq Zv‡K mwjb‡qW (Solenoid) e‡j| 
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 GKwU Zworevnx mwjb‡qW‡K GKwU Abyf‚wgK KvW©‡ev‡W©i Ici Ggbfv‡e ’̄vcb Kiv nq hv‡Z Gi Aa©vsk 
†ev‡W©i Ic‡i I Ab¨ Aa©vsk †ev‡W©i bx‡P _v‡K| d‡j mwjb‡q‡Wi A¶ †ev‡W©i Zj eivei _v‡K| †ev‡W©i 
Ici †jŠnP~Y© †UvKv w`‡j †jŠnP~Y©¸‡jv †PŠ¤^K †¶‡Îi ej‡iLv eivei mw¾Z nq (wPÎ: 4.4)|  

 mwjb‡qW GKwU †ejbvK…wZi Py¤^‡Ki mwnZ Zzjbxq| mwjb‡q‡Wi †h cÖv‡š— cÖevn evgveZ©x †mB cÖvš— DËi 
†gi“i b¨vq Ges Aci cÖvš— `w¶Y †gi“i b¨vq AvPiY K‡i| mwjb‡q‡Wi evB‡i ej‡iLv¸‡jv D™¢~Z DËi‡gi“i 
g‡a¨ ej‡iLv¸‡jv `w¶Y †gi“ n‡Z DËi †gi“i w`‡K hvq Ges Giv ci¯úi n‡Z mg ~̀ieZ©x I mgvš—ivj| 
d‡j mwjb‡q‡Wi g‡a¨i †PŠ¤^K †¶ÎwU cÖvq mylg| 

S N

 
wPÎ: 4.4 

 

4.1.4: †PŠ¤^K †¶‡Îi AwfgyL wbY©q: 

(K) †d¬wgs-Gi `w¶Y n —̄ wbqg (Fleming's right hand rule) 
 Wvb nv‡Zi gy‡Vvi g‡a¨ Zworevnx Zvi‡K a‡i e„×vs¸jwU cÖmvwiZ Kiv nq| e„×vs¸jwU ZviwUi Zwor cÖev‡ni 

AwfgyL wb‡`k© Ki‡j Ab¨vb¨ Av½yj¸‡jvi AMÖfvM ej‡iLvi AwfgyL wb‡`©k K‡i (wPÎ: 4.5) 

 
wPÎ; 4.5 

(L) g¨v·I‡q‡ji KK©-¯Œz wbqg (Maxwell's Cork screw rule) 

 GKwU Wvbcv‡Ki KK© ¯Œz‡K Zworevnx Zv‡ii Zwor cÖev‡ni AwfgyL Pvjbv Ki‡j e„×vs¸wj †h w`‡K Nyi‡e 
†PŠ¤^K ej‡iLv Z_v †PŠ¤^K †¶‡Îi AwfgyLI †mw`‡K n‡e (wPÎ: 4.6)| 

 
wPÎ: 4.6 

4.1.5: †PŠ¤^K d¬v· (Magnetic flux)| 
†Kvb †PŠ¤^K †¶‡Î Aew ’̄Z †Kvb Z‡ji ga¨w`‡q AwZµvš— †gvU ej‡iLv ev Av‡ek †iLvi msL¨v‡K †PŠ¤^K d¬v· 
e‡j| G‡K ϕ

B
  Øviv cÖKvk Kiv nq| 

†PŠ¤^K Av‡ek ev †PŠ¤^K cÖvej¨‡K B Øviv cÖKvk Kiv nq| Gi gvb I w`K Av‡Q| AZGe GwU GKwU †f±i ivwk| 
G‡K †f±i wP‡ý B †jLv nq| 
 

†Kvb †PŠ¤^K †¶‡Îi mv‡_ j¤^fv‡e Aew ’̄Z †Kvb Z‡ji GKK †¶Îd‡ji ga¨ w`‡q AwZµvš— Av‡ek †iLvi msL¨v‡K 
†PŠ¤^K d¬v· ev d¬v· NbZ¡ (Flux density) ejv nq| 
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aiv hvK, †Kvb †PŠ¤^K †¶‡Î †PŠ¤^K †¶‡Îi mv‡_ j¤^fv‡e ’̄vwcZ GKwU Z‡ji †¶Îdj = A 
 hw` d¬v· NbZ¡ B nq, Z‡e m¤ú~Y© ZjwUi ga¨w`‡q AwZµvš— Av‡ek †iLvi msL¨v φB=BA 
†PŠ¤^K d¬v·-Gi GKK weber Ges B-Gi GKK Weber/m2 ev Tesla. 
 
4.1.6 A¨vw¤úqvi-Gi m~Î: 
†Kvb cwievnxi ga¨ w`‡q cÖevwnZ Zwor I Ges Gi Øviv m„ó †PŠ¤^K †¶Î B-Gi ga¨Kvi m¤úK© A¨vw¤úqvi-Gi m~Î 
†_‡K wbY©q Kiv hvq| m~ÎwU wbæiƒc: 
 
†Kvb e× c_ eivei †Kvb †PŠ¤^K †¶‡Îi ˆiwLK mgvKjb, c_wU Øviv †ewóZ †¶Îd‡ji g‡a¨ cÖevwnZ †gvU cÖevn 
gvÎvi µo ¸Y| 
 

A_©vr, ∫ B dl
→ →

.  = µοΙ 
GLv‡b, µο = cÖ‡ek¨Zv aª“eK (Permeability constant) 

  →
dl
  = c‡_i e¨eKjb miY †f±i| 

m~‡Îi cÖwZ‡e`b: 
GKwU e„ËvKvi cÖ ’̄‡”Q‡`i †mvRv j¤^v cwievnx Zv‡ii ga¨w`‡q Zwor cÖevwnZ n‡j Gi PZzw ©̀‡K GKwU †PŠ¤^K †¶‡Îi 
m„wó n‡e| †PŠ¤^K †¶‡Îi g‡a¨ GKwU Py¤^K kjvKv‡K ’̄vcb Ki‡j Gi Ici GKwU N~Y©b ej (Torque) wµqv Ki‡e| 
GB U‡K©i gvb n‡e,  

  
→

τ
 
=
 
→

µ × 
→
B
  

 ev τ = µΒ Sinθ 
GLv‡b µ = Py¤^K kjvKvi †PŠ¤^K åvgK 
  B= †PŠ¤^K †¶‡Îi gvb 
 

Ges  θ = 
→

µ
 Ges 

→

Β
 Error! Bookmark not defined. Py¤^K kjvKvi Rb¨ µ GKwU aª“eK msL¨v| 

 ∴ ταB 
Zv‡ii ga¨w`‡q wewfbœ gv‡bi cÖevngvÎv Pvwj‡q Ges ZviwU n‡Z wewfbœ ~̀i‡Z¡ mswk−ó B Gi gvb wbY©q Ki‡j †`Lv 
hv‡e †PŠ¤^K †¶Î B, I-Gi mgvbycv‡Z Ges ~̀iZ¡ r Gi e¨v —̄vbycv‡Z cwiewZ©Z nq| 

∴ B α 
l
r
  

ev B = 
µo

2π
 
I
r  

ev B (2πr) = µoI .................. (4.1) 

GLv‡b, 
µo

2π
 = mgvbycvwZK aª“eK  

 

wKš—z 2πr nj r e¨vmva© wewkó †Kvb e„‡Ëi cwiwa| hv cÖ`Ë Zworevnx Zvi‡K wN‡i _v‡K (wPÎ: 4.7)| Ic‡ii r 

e¨vmv‡a©i e„‡Ëi me we› ỳ‡Z →
Β

 Gi gvb mgvb (AcwiewZ©Z) Ges cÖ‡Z¨K we› ỳ‡Z →
Β

 -Gi w`K H we› ỳ‡Z AswKZ 

¯úk©K eivei| myZivs e„ËvKvi c‡_i cÖ‡Z¨K we› ỳ‡Z B Ges e„‡Ëi cwiwai ¶z ª̀ As‡ki ga¨Kvi †Kv‡Yi gvb k~b¨| 
 

∴ mgxKiY (4.1) †K †jLv hvq| 

 ∫ B dl
→ →

.  = µoI ......... (4.2) 
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r

B
→


 

wPÎ: 4.7 
GwUB nj A¨vw¤úqv‡ii m~Î, 

 [ ∫ B dl
→ →

.  =  ∫  BdlCosθ = ∫ Bdl = B ∫ dl = 2πrB] 
 
4.1.7 A¨vw¤úqvi-Gi m~‡Îi cÖ‡qvM: 
(K) GKwU j¤^v †mvRv Zwor cwievnxi Zv‡ii wbKUeZ©x †Kvb we› ỳ‡Z B-Gi gvb wbY©q: 
 

aiv hvK, GKwU j¤^v †mvRv Zv‡ii ga¨w`‡q I Zwor cÖevngvÎv Pvjbv Kivq Zv‡ii PZzw ©̀‡K GKwU Py¤^K †¶‡Îi m„wó 
nq| d‡j wewfbœ e¨vmv‡a©i A‡bK¸‡jv e„ËvKvi ej‡iLv (jyc) Zvi‡K wN‡i _vK‡e| r e¨mv‡a©i GKwU jyc L we‡ePbv 

Kiv hvK (wPÎ: 4.8) jycwUi cÖ‡Z¨K we› ỳ‡Z B
→

Gi gvb mgvb Ges w`K H we› ỳ‡Z AswKZ ¯úk©K eivei| 

 B
→

S dl
→

Gi ga¨eZ©x †Kvb k~b¨| 
 

GLv‡b  dl
→

= c‡_i e¨eKjY miY †fKUi| 
A¨vw¤úqvi-Gi m~Î †_‡K cvB, 

 ∫ B dl
→ →

. = µoI 

ev, ∫ Βdl cosθ = µoI 
ev, ∫ Βdl = µoI 
ev, Β ∫ dl = µoI 
ev, Β×2πr = µoI 

∴ Β = 
µoI

2πr
  ................. (4.3) [ ∫ dl = e„‡Ëi cwiwa = 2πr] 

I

r
dl

B
→


→

L

 
            wPÎ t 4.8 

 (L) ỳwU mgvš—ivj cwievnxi g‡a¨ wµqvkxj ej: 
 aiv hvK, a I b ỳwU Zvi 
 hv‡`i ga¨ w`‡q Ia I Ib Zwor cÖevwnZ n‡”Q| 
 Zvi `ywUi ga¨eZ©x ~̀iZ¡ d (wPÎ: 4.9)| 
 a Zv‡ii ga¨ w`‡q Ia Zwor cÖev‡ni Rb¨ Gi Pvicv‡k Ba †¶‡Îi m„wó n‡e| d `IiZ¡ b Zv‡ii Ici GB 

gvb,  Βa = 
µoIa

2πd
  

GB †¶‡Îi w`K `w¶Y n —̄ wbqgvbymv‡i wb‡Pi w`‡K| b ZviwU GB ewn: ’̄ †PŠ¤^K †¶‡Î wbgw¾Z ai‡j Zv‡ii GKK 
ˆ`‡N©¨i Ici cÖhy³ e‡ji gvb 

 Fb = IbBa  = 
µ0IbIa
2πd
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 GB ej ZviØ‡qi Z‡j evg w`‡K wµqvkxj| 
Abyiƒcfv‡e, b Zv‡i Zwor cÖev‡ni Rb¨ a Zv‡i †PŠ¤^K †¶‡Îi gvb Ges D³ †¶‡Îi Rb¨ a Zv‡ii GKK ˆ`‡N©¨i 
Ici Av‡ivwcZ ej h_vµ‡g, 

 Βb = 
µoIb

2πd
  

Ges  Fa = Ia Βb  = 
µoIbIa

2πd
  ............................... (4.4) 

 

GB ej ZviØ‡qi Z‡j Wvb w`‡K wµqvkxj| 
 

Kv‡RB, b Zv‡ii Ici m„ó ej ZviØ‡qi Z‡j evgw`‡K Ges a Zv‡ii Ici m„ó ej Wvb w`‡K wµqvkxj| Zvi ỳwU 
ci¯ú‡ii Ici †h ej cÖ‡qvM K‡i Zv ci¯úi mgvb wKš—z wecixZgyLx| d‡j Giv ci¯úi‡K AvKl©Y Ki‡e| 
wecixZgyLx mgvš—ivj Zwor cÖev‡ni R‡b¨ Zvi ỳwU Aek¨B ci¯úi‡K weKl©Y Ki‡e| 

       

d
b

Fb

Ba

Ia Ib

 
 wPÎ: 4.9 

 

4.1.8: ev‡qvU-m¨vfvU©-Gi m~Î (Biot-Savart's law) 

 

Y

P

O

r

X

dl

I

θ

 
wPÎ: 4.10 

aiv hvK, XY GKwU cwievnx Zv‡ii ga¨ w`‡q I gvÎvi Zwor 
cÖevwnZ n‡”Q (wPÎ: 4.10)| d‡j cwievnxi Pvicv‡k GKwU 
†PŠ¤^K †¶‡Îi m„wó n‡q‡Q| cwievnx Zv‡ii †h †Kvb GKwU 
¶y ª̀ Ask dl-Gi ga¨ we› ỳ O n‡Z r ~̀‡i p we› ỳ‡Z H ¶z ª̀ 
As‡ki cÖevn RwbZ †PŠ¤^K †¶‡Îi †PŠ¤^K Av‡ek dB| hw` 
cwievnxi Zwor cÖev‡ni w`K I D³ cwievnxi ga¨ we› ỳ Ges 
P we› ỳi ms‡hvRK mij †iLvi ga¨eZ©x †KvY θ nq| Z‡e, 

 (K) dΒ∝ I 
 (L) dΒ ∝ dl 
 (M) dΒ ∝ Sinθ 

 (N) dΒ ∝  
1
r2
  

AZGe, cÖevnLÛ dl-Gi Rb¨ m„ó †PŠ¤^K †¶‡Îi P we› ỳ‡Z †PŠ¤^K Av‡e‡ki gvb, 

 dΒ ∝ 
IdlSinθ

r2   

ev, dΒ = 
µo

4π
 
I dl Sinθ

r2
  ............................(4.5) 

GLv‡b, 
µο

4π
  n‡”Q mgvbycvwZK aªTeK  
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Ges Ges 
µο

4π
 - k~b¨ gva¨‡g cÖ‡ek¨Zv 

 = 4π×10
–7
  weber/amp-m 

4.5 bs mgxKiY‡K †f±i iƒ‡c wbæ cÖKv‡i †jLv hvq| 

 →
dB

  = µoI

4π
  

→
dl×

→
r

r3
  ......................... (4.6) 

GwU j¨vc−v‡mi m~Î| m~ÎwU‡K cix¶vg~jKfv‡e cÖgvY K‡ib weÁvbx ev‡qvU (Biot) Ges m¨vfvU© (Savart), ZvB GB 
m~Î‡K ev‡qvU-mvf©vU m~ÎI ejv nq| 
m¤ú~Y© Zworevnx Zv‡ii Rb¨ P we› ỳ‡Z †PŠ¤^K †¶‡Îi †gvU Av‡ek, 

 
→

Β
 =⌡
⌠→
dB

 = 
⌡
⌠µo
4π

 Ι 

 →
dl ×

→
r

r3
 ...................... (4.7)  

 
→
B
  Gi w`K n‡”Q '

→
dl
 
×
→'
r
  Gi AwfgyL eivei | 

[wPÎ 4.10  wPÎ-G ev‡qvU-m¨vf©vU m~Î †mvRv Zv‡ii †¶‡Î cÖ`wk©Z n‡jI euvKv Zv‡ii †¶‡ÎI cÖ‡hvR¨] 
 

4.1.9 ev‡qvU-m¨vfvU© m~‡Îi cÖ‡qvM: 

(K) Zworevnx j¤^v †mvRv cwievnx Zv‡ii wbK‡U †Kvb we› ỳ‡Z 
→

Β
 -Gi gvb wbY©q  

 aiv hvK, MN GKwU `xN© †mvRv cwievnx Zv‡ii ga¨w`‡q I Zwor cÖevwnZ n‡”Q| ZviwU n‡Z R ~̀i‡Z¡ P 
we› ỳ‡Z †PŠ¤^K Av‡ek B wbY©q Ki‡Z n‡e| ZviwUi GKwU ¶z ª̀ Ask dl-Gi Rb¨ p we› ỳ‡Z †PŠ¤^K Av‡e‡ki 

gvb,  dB = 
µo

4π
 
Idl Sinθ

r2
  

GLv‡b r nj Zv‡ii dl LÛ n‡Z p we› ỳi ~̀iZ¡| 
(wPÎ: 4.11) n‡Z cvB, 

 Sinθ =R
r
  

 r = R

Sinθ
  

 Cotθ = l
R
  

 l = Rcotθ 
∴ dl = -Rcosec2θdθ 

∴  dB = 
µo

4π
 
Idl Sinθ

r2
  

 =  
µoI

4π
  
(-Rcosec2θdθ)sinθ





R

Sinθ

2   

                

dl

N

N

R
P

r

M

l θ

 
wPÎ: 4.11  

 = 
-
   
µoI

4π
  × 

(-Rcosec2θdθ)×sin3θ

R2
  

 =  
µoI

4πR
  × 

(cosec2θdθ)×sin3θ
R   

 =  
−µοΙ

4πR
 × 

dθ

Sin2θ
  × Sin3θ 
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 =  
-µoI

4πR
  Sinθdθ 

 

†gvU †PŠ¤^K Av‡ek B = ⌡⌠ dB 

 =  
-µoI

4πR
  ⌡⌠
π

O
  Sinθdθ 

 = 
-µoI

4πR
  [-cosθ]

0

π
  

 = 
µoI

4πR
   [cosθ]

o

π
  = 

 µoI

4πR
   (Cosο-Cosπ)  

 =  
µoI

2πR
   

AZGe, B =   
µoI

2πR
   ................ (4.8) 

 
(L) Zwor evnx e„ËvKvi cwievnxi ev KzÊjxi †K‡› ª̀ B-Gi gvb wbY©q| 
  

dl

θ=90
r

I IP

 
wPÎ: 4.12 

aiv hvK, r e¨vmv‡a©i GKwU e„ËvKvi cwievnxi Z_v 
dl AwZ¶z ª̀ As‡ki ga¨w`‡q I gvÎvi Zwor 
cÖevwnZ n‡”Q (wPÎ:4.12)  d‡j GB ¶z ª̀ As‡ki 
Rb¨ †K› ª̀ we› ỳ p-‡Z m„ô †PŠ¤^K Av‡ek, 
 

 

 dB = 
µo

4π
 
Idlsinθ

r2
  

mgMÖ cwievnxi Rb¨ Gi †K‡› ª̀ †PŠ¤^K Av‡ek, 

 = ∑
µο

4π
 
Idl Sinθ

r2
  

 = ∑
µο

4π
 
Idl Sin90 

r2
 [ θ = 90 ]  

 = ∑
µο

4π
 
Idl

r2
  

 = 
µοΙ

4πr2
 ℜdl  

 = = 
µοΙ

4πr2
 × 2πr  [∑dl = l =2πr]  

 = 
µοΙ

2
   

hw` r e¨vmva© wewkó n cv‡Ki e„ËvKvi KzÛjxi ga¨ w`‡q I gvÎvi Zwor cÖevwnZ nq Zvn‡j †m‡¶‡Î, 

 B = 
µonI

2r
  ......................... (4.9) 
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(M) e„ËvKvi cwievnxi A‡¶i †Kvb we› ỳ‡Z B-Gi gvb wbY©q: 
 aiv hvK, r e¨vmv‡a©i GKwU e„ËvKvi cwievnxi Z_v dl AwZ¶z ª̀ As‡ki ga¨w`‡q I gvÎvi Zwor cÖevwnZ n‡”Q 

(wPÎ: 4.13)| †K› ª̀ O n‡Z x `~i‡Z¡ A‡¶i P we› ỳ‡Z GB ¶z ª̀ As‡ki Rb¨ †PŠ¤^K Av‡ek 

 dB = 
µo

4π
 
Idl  Sinθ

r2
  

µ

θr

I IO

dBCosα

B

P

a

x
I

dBSinαα

α

 
wPÎ: 4.13 

P we› ỳ‡Z dB †K ỳwU Dcvs‡k wef³ Kiv hvq| Awfj¤^ eivei Dcvsk¸‡jv (dBCosα) ci¯úi mgvb I wecixZ 
e‡j ci¯úi‡K bvKP Ki‡e| A¶ eivei Dcvsk¸‡jvi (dBSinα) GKB AwfgyL _vKvq G‡`i mgwó n‡Z P 
we› ỳ‡Z jwä †PŠ¤^K Av‡ek, 
A_©vr B = ∑dBSinα 

ev, B = ∑
µo
4π  

Idl Sinθ

a2
 Sinα  

ev, B = 
µοΙSinα

4πa2
  ℜdl[ Sinθ = Sin90 =1]  

ev, B = 
µοΙSinα

4πa2
 × 2πr[ Sinθ = Sin90 =1]  

ev, B = 
µοΙrSinα

2a2
   

ev, B = 
µοΙr×r

2a3
 [ ...  Sinα =r

a
 ]  

ev, B = 
µοΙr2

2a3
   

n cvK wewkó KzÛjxi †¶‡Î, 

 B = 
µοnΙr

2

2a3
   

ev, B = 
µοnΙr

2

2a3
   

ev, B = 
µοnΙr2

2(r2+x2)3/2
 ...................(4.10) [ ... a = r2+x2  ] 

Abywm×vš—mg~n: 
(i) hw` e„ËvKvi cwievnxi e¨vmva© r e„‡Ëi †K› ª̀ n‡Z P we› ỳi ~̀iZ¡ x A‡c¶v Lye ¶z ª̀ nq, A_©vr 
 r<<x nq, Z‡e 

 B = 
µοnΙr2

2x3
   

(ii) hw` x=0 nq A_©vr hw` P we› ỳwU e„‡Ëi †K‡› ª̀i mwnZ wg‡k hvq, Z‡e 
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 B = 
µοnΙr2

2r3
   

∴ B = 
µοnΙ

2r
  .............................................. (4.11)  

 

4.1.10. MwZkxj Pv‡R©i Ici †PŠ¤^K ej (Magnetic force on a moving charge) 

aiv hvK, q cwigvY PvR© B
→

†PŠ¤^K Av‡ekhy³ †¶‡Îi ga¨ w`‡q v
→

†e‡M MwZkxj| cix¶vjä djvdj n‡Z †`Lv 
hvq †h, MwZkxj Pv‡R©i Ici GKwU ej wµqv K‡i| G ej‡K †PŠ¤^K ej e‡j| G ej wbæiƒc: 

 F
→

= q v
→

∞ B
→

 

G e‡ji gvb I w`K †f±i ¸Y‡bi wewa Øviv wba©vwiZ| 

 F = qvBSinθ ................ (4.12) 

GLv‡b, θ nj v
→

Ges B
→

-Gi ga¨eZ©x †KvY| 

hw`  v = 0 nq, Z‡e F=0 
A_©vr w ’̄i Pv‡R©i Ici †PŠ¤^K ej k~b¨| 

hw` PvR©wU Ggb GKwU AÂ‡ji ga¨w`‡q Mgb K‡i †hLv‡b Zwor †¶Î E
→

Ges †PŠ¤^K †¶Î B
→

DfqB we`¨gvb| 
†m‡¶‡Î, jwäej, 

 F
→

 = qE
→

+ q v
→ × B→ ....................... (4.13) 

 
G ej‡K j‡iÄ ej (Lorentz force) Ges m¤úK©wU‡K j‡iÄ m¤úK© e‡j| 
 
4.1.11 : Zwor cÖev‡ni Ici †PŠ¤^K ej (Magnetic force on a current) 

Avgiv Rvwb,  B
→

Av‡ekhy³ GKwU †PŠ¤^K †¶‡Îi ga¨w`‡q v
→

†e‡M Pjgvb GKwU PvR© q-Gi Ici cÖhy³ ej,  

 F
→

= q( v
→

∞ B
→

) 

 

hw` AvavbwU l ˆ`‡N©¨i GKwU mij Zv‡ii Ici w`‡q Pj‡Z _v‡K, Z‡e AvavbwUi †eM v
→

 cÖwZ GKK mg‡q mi‡Yi 

mgvb A_©vr v
→

= 

→
l

t
 

∴ F
→

= q








→

l

t
 × B 

→ 
 

 
hw` B Gi gvb we‡ePbvaxb ZviwUi m¤ú~Y© ˆ`‡N©¨i Ici mylg nq, Z‡e Avgiv wjL‡Z cvwi, 

 F
→

= 



→

l
 × B 

→ 
 

Avevi,  
q
t    = Zv‡ii wfZi cÖevn gvÎv = I 

∴ F
→

= I l 
→ 

× B
→

............................... (4.14) 

GLv‡b,  l 
→ 

-Gi AwfgyL n‡”Q Zv‡ii ˆ`N©¨ eivei| ej F
→

Gi AwfgyL n‡e l 
→ I E

→
Df‡qi Awfj¤^ eivei| 

 

ZviwU B
→

-Gi mv‡_ j¤^fv‡e _vK‡j, 

 F = Il B Sin90  = Ιl B = BIl  
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∴ F = IlB ....................................... (4.15) 
mgxKiY n‡Z †`Lv hvq †h, F ej Zv‡ii j¤^ w`‡K wµqv K‡i| 
4.1.12: mylg †PŠ¤^K †¶‡Î ’̄vwcZ ¶z`ª AvqZKvi Zworevnx eZ©bxi Ici †PŠ¤^K †¶‡Îi UK©  
(Torque on current carying small rectangular circuit placed in a uniform magnetic field) 

aiv hvK, a ˆ`N©¨ I b cÖ‡ ’̄i GKwU PQRS AvqZKvi Zv‡ii eZ©bx hv mylg †PŠ¤^K †¶Î B
→

-Gi g‡a¨ Aew ’̄Z 

(wPÎ: 4.14)| avibKvix ZjwU B
→

Gi mgvš—ivj| eZ©bxi ga¨w`‡q I Zwor cÖevn Nwo KvUvi w`‡K cÖevwnZ n‡”Q| 

eZ©bxi PS I QR evûØq  B
→

Gi mgvš—ivj wKš—z PQ I RS evûØq B
→

-Gi j¤^ eivei 

F1

P
S

B

I

B

RQ

Y

X

→


F2
→


B
→


→


 
wPÎ: 4.14 

 

 PS evûi Ici cÖhy³ e‡ji gvb = IbBSinθ = 0 
 QR evûi Ici cÖhy³ e‡ji gvb = IbBSinθ = 0 
 PQ evûi Ici cÖhy³ e‡ji gvb, F1 = IaBSin90  = ΙaB 

GB e‡ji AwfgyL KvMR c„‡ôi j¤^ eivei, wbP w`‡K| RS evûi Ici cÖhy³ e‡ji gvb, F2 = IaBSin90  
GB e‡ji AwfgyL n‡”Q KvMR c„‡ôi j¤^ eivei, Ici w`‡K| 
F
1
  I F

2
  ejØ‡qi gvb mgvb wKš—z AwfgyL wecixZ| d‡j Giv GKwU Ø› ¡̀ m„wó Ki‡e| 

Ø‡› ¡̀i åvgK, τ = IaB×b = IAB [A = a×b = KzÛjxi †¶Îdj] 
†f±i iƒ‡c; 

  τ
→

= I A
→

× B
→

∴ 

 τ
→

-Gi w`K n‡”Q XY eivei| 
eZ©bx‡Z GKB AvK…wZ I †¶Îd‡ji N msL¨K cvK _vK‡j, 

 τ
→

= NIA
→

× B
→

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

aiv hvK, NIA
→

 = B
→

 

 ∴ τ
→

= µ
→

× B
→

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

 µ
→

-†K eZ©bxi †PŠ¤^K åvgK ejv nq| 
4.1.12: nj wµqv I nj wefe (Hall effect and Hall potential): 
1849 wLª÷v‡ã B GBP nj (E.H. Hall) cix¶Y D™¢veb K‡ib hv †_‡K abvZ¥K Avavb bv FYvZ¥K Avav‡bi 
cÖev‡ni d‡j cwievnx‡Z Zwor cÖev‡ni DrcwË nq, Zv w ’̄i Kiv hvq| 
aiv hvK, PQRS GKwU AvqZvKvi cvZjv Zvgvi cvZ hvi ga¨ w`‡q 4.15 bs wP‡Î cÖ`wk©Z Zxi wP‡ýi w`‡K Zwor 
cÖevwnZ n‡”Q| cÖev‡ni w`K n‡”Q cvZwUi Ici n‡Z wbP w`‡K| cÖPwjZ wbqg Abymv‡i Zxi wPwýZ w`KwU abvZ¥K 
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Avavb cÖev‡ni w`K (wPÎ: 4.15.K) A_ev FYvZ¥K Avavb cÖev‡ni wecixZ w`K n‡Z cv‡i| nj wµqvi gva¨‡g G 
ỳwU m¤¢vebvi g‡a¨ †KvbwU mwVK Zv wba©viY Kiv hvq| 

 

cvZwUi Z‡ji Dj¤^ w`‡K GKwU †PŠ¤^K †¶Î cÖ‡qvM Kiv nq| Gi d‡j, cÖevn m„wó Kvix MwZkxj Pv‡R©i Ici GKwU 
†PŠ¤^K ej wµqv Ki‡e| †d¬wgs-Gi evgn —̄ wbqg Abymv‡i G e‡ji AwfgyL wbY©q Kiv nq| G e‡ji AwfgyL n‡e 
†PŠ¤^K †¶‡Îi w`K Ges PvR© cÖev‡ni w`K Df‡qi w`‡Ki j¤^ eivei| G e‡ji cÖfv‡e PvR©¸‡jv cvZwUi cÖ ’̄ eivei 
`w¶Y w`‡K Zvwor (Drifted) n‡e| Gi d‡j cvZwUi cÖ ’̄ eivei aiv hvK x Ges y we› ỳØ‡qi g‡a¨ GKwU wefe 
cv_©‡K¨i m„wó n‡e| Gfv‡e m„ó wefe cv_©K¨‡K (Vxy = Vx -Vy) n‡ji AbycÖ ’̄ wefe cv_©K¨ ejv nq| GB nj 
wefe cv_©‡K¨i wPý ØvivB Avavb evn‡Ki wPý wba©viY Kiv nq| Avavb evnK¸‡jv abvZ¥K n‡j, y we› ỳi wefe x 
we› ỳi wefe A‡c¶v D”PZi A_©vr Vxy FYvZ¥K n‡e| Avevi Avavb evnK¸‡jv FYvZ¥K n‡j, x we› ỳi wefe y 
we› ỳi wefe A‡c¶v D”PZi A_©vr Vxy abvZ¥K n‡e| eZ©gvb cix¶v Vxy abvZ¥K n‡Z †`Lv hvq| Kv‡RB wm×vš— 
Kiv hvq †h, avZzi cwievnx‡Z Zwor cÖev‡ni m„wó nq FYvZ¥K Avavb evn‡Ki d‡j| 

*
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*
*
*
*
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*
*
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*
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+

Qp

x

S

F

V

→


→


R

y

B

-

d Qp

x

S

F
→


V
→


R

y

B

ßã©-1 ßã©-2(T) (U)

PYR’T ßã©

*****
*****
*****  

wPÎ: 4.15 
 

avZe cv‡Zi PvR© evn‡Ki AbycÖ ’̄ eivei miY Ônj Zwor †¶Î EH'-Gi Rb¥ †`q, hv cwievnxi Af¨š—‡i evn‡Ki 
cvk¦©vwfgyL Zvob‡K evav `vb K‡i| GB Ônj Zwor †¶Î' nj wefe Aš—‡ii Avi GKwU ewn cÖKvk Ges Df‡q 

 EH = 
Vxy
d

  

¯úk©K Øviv m¤úwK©Z 
 

D`vniY: 4.1.1: GKwU j¤^v †mvRv Zv‡ii ga¨ w`‡q 6 A¨vw¤úqvi cÖevn Pj‡j D³ Zvi †_‡K 8 †m.wg. ~̀‡i †PŠ¤^K 

d¬v· NbZ¡ †ei Ki“b|  (µo = 4π ∞ 10-7 weber/amp-m) 
aiv hvK, d¬v· NbZ¡ = B 
Avgiv cvB, 

B = 
µοΙ

2πr
  

= 
4π×10

-7
×6

2π×8×10
-2
  

= 1.5×10
-5
  

GLv‡b, 
I = 6 A¨vw¤úqvi 
r = 8 †m.wg. 

=8×10-2  wg: 

 

wb‡Y©q †PŠ¤^K d¬v· NbZ¡ 1.5×10-5  weber/m2 ev Tesla. 
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D`vniY 4.1.2: GKwU Zworevnx Zvi KzÛjxi e¨vmva© 31 †m.wg. I cvK msL¨v 500; ZviwU‡K 5 A¨vw¤úqvi Zwor 
cÖevwnZ n‡j Gi †K‡› ª̀ †PŠ¤^K d¬v· NbZ¡ wbY©q Ki“b| 
 
aiv hvK, d¬v· NbZ¡ = B 
Avgiv Rvwb, 

B = 
µοnΙ
2r

  

= 
4π×10-7×500×5

2×.31
  

= 0.0051 weber/m2 

GLv‡b, 

µο =4π×10
-7
  web/amp-m 

n = 500 
I = 5  A¨vw¤úqvi 
r = 31 †m.wg. 
=0.31 m. 

wb‡Y©q †PŠ¤^K d¬v· NbZ¡ 0.0051 weber/m2  

 

D`vniY: 4.1.3: 4×10-5  †PŠ¤^K †¶‡Î Aew ’̄Z 50cm j¤^v GKwU †mvRv Zv‡ii ga¨ w`‡q 4am Zwor cÖevwnZ 
n‡”Q| Zwor cÖev‡ni w`K I †PŠ¤^K †¶‡Îi ga¨ m„ó †KvY 30  n‡j ZviwUi Ici cÖhy³ ej wbY©q Ki| 
aiv hvK, wb‡Y©q ej F 
 
Avgiv cvB, 
F = IlBSinθ 

=4×50×10-2 ×4×10-5 × Sin30  N 

= 800×10-7 ×1
2
  N 

= 400×10
-7
  N 

= 4×10
-5
  N 

GLv‡b, 
I = 4amp 

B = 4×10
-5
  tesla 

θ = 30  

l=50cm = 50×10
-2
  m 

wb‡Y©q ej 4∞10–5 N  
 

mvim‡¶c 

Zwor cÖev‡ni †PŠ¤^K wµqv : †Kvb cwievnxi ga¨ w`‡q Zwor cÖevwnZ n‡j cwievnxi Pviw`‡K GKwU †PŠ¤^K †¶‡Îi 
D™¢e nq| GB NUbv‡K Zwor cÖev‡ni †PŠ¤^K wµqv e‡j| 

†PŠ¤^K d¬v· : †Kvb †PŠ¤^K †¶‡Î Aew ’̄Z †Kvb Z‡ji ga¨w`‡q AwZµvš— †gvU ej‡iLv ev Av‡ek †iLvi msL¨v‡K 
†PŠ¤^K d¬v· e‡j| 

†PŠ¤^K d¬v· NbZ¡ : †Kvb †PŠ¤^K †¶‡Îi mv‡_ j¤^fv‡e Aew ’̄Z †Kvb Z‡ji GKK †¶Îd‡ji ga¨ w`‡q AwZµvš— 
Av‡ek †iLv‡K †PŠ¤^K d¬v· NbZ¡ e‡j| 

A¨vw¤úqv‡ii m~Î : †Kvb eÜ c_ eivei †Kvb †PŠ¤^K †¶‡Îi ˆiwLK mgvKjb, c_wU Øviv †ewóZ †¶Îd‡ji g‡a¨ 
cÖevwnZ †gvU cÖevngvÎvi µο ¸Y| 

 A_©vr ∫  B→ . d
→
l = µοΙ 

 ev‡qvU-m¨vf©v‡Ui m~Î :  d
→
B =  =  

µο

4π
 Ι 

d 
→ l ∞ r 

→ 

r3
 

 j‡iÄ ej: F
→

= qE
→

+ q v
→

× B
→
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cv‡VvËi g~j¨vqb-1 
mwVK DË‡ii cv‡k wUK (√) wPý w`b| 
1| I‡qi‡÷W-Gi cix¶vi D‡Ïk¨ nj- 
 (K) Zwor cÖev‡ni ivmvqwbK wµqv (L) Zwor cÖev‡ni Zvcxq wµqv 
 (M) Zwor cÖev‡ni †PŠ¤^K wµqv (N) †PŠ¤^K †¶‡Î Zwor wµqv  

2| †PŠ¤^K d¬v‡·i GKK- 
 (K) Weber (L) Weber/m 
 (M) Weber/m2 (N) Weber/tesla 

3| A¨vw¤úqvi Gi m~ÎwU nj- 

 (K)  B
→

. d
→
l = µοΙ (L) ∫ B.dl = µοΙ∴ 

 (M) ∫  B→ . d
→
l = µοΙ (N) ∫ B

→
× d
→
l = µοΙ 

4| ev‡qvU-m¨vfv‡Ui m~‡Îi mvnv‡h¨ wbY©q Kiv nq- 
 (K) †PŠ¤^K †¶‡Îi Av‡ek (L) Zwor cÖev‡ni gvÎv 
 (M) Zwor  †PŠ¤^K †¶‡Îi w`K (N) Pv‡R©i cÖK…wZ 

5| j‡iÄ ej nj- 

 (K)  →
F
  = 

→

Ε
+ q 

→
v
×  

→
B
 (L)  →

F
 = q 

→

Ε
+ q 

→
v
× 
→
B
  

 (M)   →
F
  =q 

→

Ε
+q 

→
v
. 
→
B
 (N) →

F
 = q 

→
v
× 
→
B
   

 
msw¶ß DËi-cÖkœ: 
1| Zwor cÖev‡ni †PŠ¤^K wµqvi msÁv w`b| 
2| `w¶Y n‡ —̄i e„×v½ywji wbqgwU wjLyb| 
3| †PŠ¤^K d¬v· Kv‡K e‡j? 
4| A¨vw¤úqv‡ii m~ÎwU wjLyb| 
5| ev‡qvU-m¨vfv‡U©i mgxKiYwU wjLyb| 
6| j‡iÄ e‡ji mgxKiYwU wjLyb| 
7|  nj wefe ej‡Z wK eySvq? 
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 2 cvV 
 
M¨vjfv‡bvwgUvi (Galvanometer) 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  M¨vjfv‡bvwgUv‡ii msÁv I Zvi cÖKvi‡f` m¤^‡Ü Rvb‡Z cvi‡eb| 

  U¨vb‡R›U M¨vjfv‡bvwgUvi I PjKzÛjx M¨vjfv‡bvwgUv‡ii MVb I Kvh©vejx Rvb‡Z 

cvi‡eb| 

  A¨vwgwgUvi, †fvëwgUvi, mv›U, gvwëwgUvi m¤^‡Ü eY©bv Ki‡Z cvi‡eb|   
 
4.2.1: M¨vjfv‡bvwgUvi (Galvanometer) 

 †h h‡š¿i mvnv‡h¨ †Kvb eZ©bxi Zwor cÖev‡ni Aw —̄Z¡ I gvb ỳBB wbY©q Kiv hvq Zv‡K M¨vjfv‡bvwgUvi e‡j| 
 
Py¤^‡Ki Ici Zwor cÖev‡ni wµqv A_ev Zwor cÖev‡ni Ici †PŠ¤^‡Ki wµqv BZ¨vw`i Ici wfwË K‡i Gi Kvh©YxwZ 
cÖwZwôZ| 
mKj M¨vjfv‡bvwgUvi‡K mvaviYZ: ỳÔ‡kªYx‡Z fvM Kiv hvq| h_v: 
(1) Pj Py¤^K M¨vjfv‡bvwgUvi: †h M¨vjfv‡bvwgUvi KzÛjxwU w ’̄i Ges Py¤^KwU NyY©b¶g, Zv‡K Pj Py¤^K 

Mvjfv‡bvwgUvi e‡j| U¨vb‡R›U M¨vjfv‡bvwgUvi, A¨v÷vwUK M¨vjfv‡bvwgUvi BZ¨vw` PjPy¤^K Mvjfv‡bvwgUvi| 
(2) PjKzÛjx M¨vjfv‡bvwgUvi: †h M¨vjfv‡bvwgUv‡i Py¤^KwU w ’̄i Ges KzÛjxwU N~Y©b¶g, Zv‡K PjKzÛjx 

M¨vjfv‡bvwgUvi e‡j| wW Avi †mvbf¨vj M¨vjfv‡bvwgUvi GKwU PjKzÛjx RvZxq M¨vjfv‡bvwgUvi| 
 
wb‡æ PjKzÛjx M¨vjfv‡bv wgUv‡ii MVb I Kvh©vejx Av‡jvPbv Kiv nj| 

(K) PjKzÛjx M¨vjfv‡bvwgUvi (Moving Coil Galvanometer): 

weÁvbx wW-Avi‡mvb f¨vj cÖ_g G hš¿wU D™¢veb K‡ib e‡j G‡K wW Avi‡mvb f¨vj M¨vjfv‡bvwgUvi ejv nq| G h‡š¿ 
GKwU Zworevnx AvqZvKvi KzÛjx‡K kw³kvjx GKwU Py¤^‡Ki Py¤^K †¶‡Î Szwj‡q ivLv nq| KzÛjxwU GKwU A‡¶i 
mv‡c‡¶ mn‡RB Nyi‡Z cv‡i| G M¨vjfv‡bvwgUvi LyeB my‡e`x| 

T

A B

E
N S

S

D C

 
wPÎ: 4.16 

Gi mvnv‡h¨ 10-3  n‡Z 10-10  A¨vw¤úqv‡ii gZ AwZ¶z ª̀ cÖevngvÎv cwigvc Kiv hvq| 
 
MVb: GB h‡š¿i cÖavb Ask ABCD Zv‡ii GKwU PZz‡®‹vb KzÛjx hv K‡qK cv‡Ki Aš—wiZ mi“ Zvgvi Zvi GKwU 
nvjKv avZe †d«‡gi Ici Rwo‡q ˆZix Kiv nq| KzÛjxwU cvZjv dmdi-†eªv‡Äi mi“Zvi Øviv GKwU ’̄vqx 
Ak¦¶zivK…wZ Py¤^‡Ki AeZjvK…wZ ỳB †gi“ NS Gi ga¨eZ©x ’̄v‡b Sywj‡q ivLv nq (wPÎ: 4.16)| KzÛjxi wbæ cÖvš— 
GKwU †QvU w¯úªs S-Gi mwnZ hy³| GB (wPÎ: 4.16) w¯úªswUI dmdi †eªv‡Äi ˆZix| KzÛjxwU GKwU e¨eZ© wki 
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(Torsion head) T n‡Z dmdi †eªvÄ Gi GKwU mi“ Zvi Øviv Szjv‡bv _v‡K| big †jvnvi †PvOvK…wZ GKwU UzKiv 
E KzÛjxi gvSLv‡b Kv‡Vi †ev‡W© Ave× _v‡K| KzÛjx H UzKiv‡K ¯úk© bv K‡i UzKiv Ges Py¤^K †gi“Ø‡qi duv‡Ki 
ga¨ w`‡q Aev‡a Nyi‡Z cv‡i| Py¤^K †gi“Ø‡qi A¶ Ges †PvOvK…wZ UzKivi A¶ GKB n‡Z n‡e| G †PvOvK…wZ UzKiv 
ivLvi d‡j †PŠ¤^K †¶Î Lye Zxeª nq| Szjv‡bv Zv‡ii mv‡_ GKwU ¶z ª̀ `c©Y M jvMv‡bv _v‡K| H `c©Y n‡Z 
cÖwZdwjZ Av‡jv GKwU †¯‹‡ji Ici †d‡j KzÛjxi we‡¶c cwigvc Kiv nq| evB‡ii evZv‡mi cÖfve n‡Z gy³ 
ivLvi Rb¨ mgMÖ hš¿wU‡K GKwU avZe Avei‡Yi g‡a¨ ivLv nq| AveiYhy³ hš¿wU GKwU cvUvZ‡bi Ici †i‡L 
cvUvZ‡bi wb‡Pi ¯Œz Øviv hš¿wU‡K †j‡fj Kiv nq| Szjš— Avqbvi m¤§y‡Li avZe AveiYwU‡Z GKwU †MvjvKvi wQ`ª 
K‡i wQ ª̀wU KvPØviv eÜ Kiv nq| 
 
Kvh©bxwZ: 
aiv hvK, KzÛjx‡Z I Zwor cÖev‡ni d‡j AD I BC evûi Ici cÖhy³ ej F=n1lB ci¯úi mgvb, mgvš—ivj I 
wecixZgyLx n‡e| d‡j GKwU Ø‡› ¡̀i m„wó n‡e| GLv‡b l = KzÛjxi ˆ`N©¨, n = cvK msL¨v; B = †PŠ¤^K d¬v· NbZ¡| 
AB I CD evûØq †PŠ¤^K †¶‡Îi mv‡_ mgvš—ivj nIqvq evûØ‡qi Ici wµqvkxj ej k~b¨| AD I BC evûØ‡qi 
Ici cÖhy³ Ø› ¡̀ KzÛjxwU‡K mvg¨e ’̄v †_‡K wew¶ß Ki‡Z †Póv K‡i| G Ø› ¡̀‡K we‡¶cK Ø› ¡̀ (deflecting couple) 
e‡j| G Ø‡›`¡i åvg‡Ki gvb, 
 C1 = F×b = nIBl×b [GLv‡b, b = KzÛjxi cÖ ’̄] 
 = nIBA [ †¶Îdj, A = l×b] 
 

G Ø‡› ¡̀i wµqvi d‡j Szjv‡bv Zv‡i cvK c‡o| Zv‡ii w ’̄wZ ’̄vcKZvi ag© H cvK †Lvjvi †Póv K‡i| d‡j GKwU 
wecixZ Ø‡› ¡̀i m„wó nq| G Ø› ¡̀‡K wbqš¿K Ø› ¡̀ (Controlling Couple) e‡j| G Ø› ¡̀ N~Y©‡bi wei“‡× wµqv K‡i| 
KzÛjxwU θ †Kv‡Y Ny‡i w ’̄i n‡j, wbqš¿K Ø‡› ¡̀i åvgK, 
 C2 = τθ 
KzÛjxi mvg¨e ’̄vq, 
 C1 = C2 

 nIBA = τθ 

ev, I = 
τθ
nBA  = 






τ

nBA   θ 

 = Kθ 

∴ Ι = Kθ [GLv‡b K = 
τ

nBA
  ,  wbw ©̀ó M¨vjfv‡bvwgUv‡ii Rb¨ GKwU aª“eK] 

ev, I∝θ 
A_©vr M¨vjfv‡bvwgUv‡i Zwor cÖevngvÎv KzÛjxi we‡¶c †Kv‡Yi mgvbycvwZK| 
 
4.22: PjPy¤^K M¨vjfv‡bvwgUvi I PjKzÛjx M¨vjfv‡bvwgUv‡ii g‡a¨ cv_©K¨: 
 

PjPy¤^K M¨vjfv‡bvwgUvi PjKzÛjx M¨vjfv‡bvwgUvi 
1| KzÛjx w ’̄i wKš—z Py¤^K bob¶g| 1| KzÛjx bob¶g wKš—z Py¤^K w ’̄i| 
2| evwn¨K Py¤^K †¶Î Øviv cÖfvweZ nq| 2| evwn¨K Py¤^K †¶Î Øviv cÖfvweZ nq bv| 
3| ‡¯‹j mylg nq bv| 3| ‡¯‹j mylg nq| 
4| Gi mvnv‡h¨ 10

-5
  A¨vw¤úqv‡ii Kg 

gv‡bi Zwor cÖevn gvcv hvq bv| 

4| Gi mvnv‡h¨ 10
-9
  A¨vw¤úqvi ch©š— 

cÖevn gvcv hvq| 
5| Py¤^K kjvKv mvg¨ve ’̄vq Avm‡Z †ekx 

mgq jv‡M| 
5| KzÛjx ZvovZvwo mvg¨ve ’̄vq P‡j Av‡m| 
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4.2.3: mv›U ev weKí c_ (Shunt) 
M¨vjfv‡bvwgUvi ev A¨vwgUv‡ii gZ AZ¨š— my‡e`x h‡š¿i ga¨w`‡q hv‡Z AwaK cwigvY Zwor bv †h‡Z cv‡i (†ekx 
Zwor cÖevwnZ n‡j hš¿wU cy‡o hvq) Zvi Rb¨ GKwU wbæ gv‡bi †iva hš¿wUi mv‡_ mgvš—ivj mgev‡q hy³ Kiv nq| 
¯̂í gvÎvi G †iva‡K mv›U ev weKí c_ ejv nq| 
aiv hvK, G †iv‡ai GKwU M¨vjfv‡bvwgUv‡ii A I B cÖv‡š—i mv‡_ S †iv‡ai GKwU mv›U hy³ Av‡Q (wPÎ: 4.17)| 
eZ©bxi g~j Zwor cÖevn gvÎv I, A we›`y‡Z G‡m M¨vjfv‡bvwgUvi I mv‡›Ui ga¨ w`‡q h_vµ‡g Ig I Is GB ỳB As‡k 
wef³ n‡q cybivq B we› ỳ‡Z G‡m I nq| 
A_©vr, I = Ig+Is ......................... ..... (1) 
hw` A I B we›`yØ‡qi ga¨ wefe cv_©K¨ ((VA-VB) nq, Zvn‡j In‡gi m~Î n‡Z cvB, 
VA-VB = IgG .................................. (2) 
Ges VA-VB = IsS ..........................(3) 
 
mgxKiY (2) I (3) n‡Z cvB, 
ev, IgG = IsS 

ev,  
Ig
Is
  = 

S
G
  

ev, 1+
Ig
Is   = 

S
G  +1 

ev, 
Is+Ig
Is   = 

S+G
G   

ev, 
I
Is  = 

S+G
G   

ev, Is = 
I×G
S+G  ............................. (4.23) 

Avevi, Ig+Is = I 

ev, Ig = I-Is = I-
I×G
S+G   

 = 
IS+IG-IG
S+G   

 = 
I×S
S+G   

 
 
 
 

G

G

I A Ig

Is

B I

 
KY© ” 4.17 

∴ Ig = 
I×S
S+G  ............................ (4.24) 

 
4.2.4: A¨vwgwgUvi (Ameter) 

 †h h‡š¿i mvnv‡h¨ †Kvb eZ©bxi Zwor cÖevngvÎv mivmwi A¨vw¤úqvi GK‡K cwigvc Kiv nq Zv‡K A¨vw¤úqvi e‡j| 
Gi Avmj bvg A¨vw¤úqvi wgUvi| ms‡¶‡c A¨vwgUvi e‡j| GwU cÖK…Zc‡¶ GKwU we‡kl ai‡bi M¨vjfv‡bvwgUvi| 
†Kvb eZ©bxi cÖevngvÎv gvcvi Rb¨ G‡K eZ©bx‡Z †kªYx‡Z hy³ Ki‡Z nq| 
 
MVb: M¨vjfv‡bvwgUvi G-Gi Zv‡i KzÛjxi mv‡_ GKwU ¯̂ígv‡bi †iva S mgvš—ivj mshy³ K‡i A¨vwgUvi MVb Kiv 
nq (wPÎ 4.18)| hš¿wUi Øviv cwigvc †hvM¨ m‡e©v”P cÖevngvÎv S †iv‡ai Ici wbf©i K‡i| S Gi gvb n«vm Ki‡j 
cÖevngvÎv cwigv‡ci mxgv e„w× cvq Ges S-Gi gvb e„w× Ki‡j GB mxgv K‡g hvq| KzÛjx Z‡ji mg‡Kv‡Y GKwU 
m~PK P jvMv‡bv _v‡K|  KzÛjxi N~Y©‡bi m‡½ m‡½ m~PKwU GKwU A¨vw¤úqvi GK‡K `vM KvUv †¯‹‡ji Ici Nyi‡Z 
cv‡i| †Kvb Av`k© h‡š¿i mv‡_ Zzjbv K‡i Gi †¯‹‡j `vM KuvUv nq| h‡š¿i ms‡hvM ¯Œz `ywUi GKwUi Mv‡q (+) wPý 
Ges Ab¨wUi Mv‡q (-) wPý †`qv _v‡K| Zwor cÖevn (+) wP‡ýi ¯ŒzwU w`‡q h‡š¿i g‡a¨ cÖ‡ek K‡i Ges (Ñ) wP‡ýi 
¯Œz n‡Z wbM©Z nq| mvaviY Ae ’̄vq KvUuvwU †¯‹‡ji k~b¨ `v‡Mi Ici _v‡K| k~b¨ `vMwU †¯‹‡ji G‡Kev‡i evg cÖv‡š— 
_v‡K Ges hš¿wU me©vwaK †h cÖevn gvÎv cwigvc Ki‡Z cv‡i Zv †¯‹‡ji Wvb cÖv‡š— †jLv _v‡K| 
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Kvh©cÖYvjx: mv›U e¨envi Kivi d‡j eZ©bxi †gvU cÖev‡ni GKwU AskgvÎ h‡š¿i Zvi KzÛjxi ga¨ PvwjZ nq Ges 
cÖev‡ni Aewkóvsk mv‡›Ui ga¨ w`qv cÖevwnZ nq| myZivs g~j cÖev‡ni GKwU ¶z`ª Ask Zvi KzÛjxwU‡K A_©vr Gi 
†d«‡gi mwnZ hy³ wb‡ ©̀kK KvUvwU‡K wew¶ß K‡i| G‡ZI h‡š¿i †¯‹jwU eZ©bxi g~j cÖev‡ni wnmv‡e `vM KvUv _v‡K| 

 
wPÎ: 4.18 

aiv hvK, M¨vjfv‡bvwgUvi KzÛjxi †iva G, Ges GwU me©vwaK †h cÖevn wb‡Z cv‡i Zvi cwigvY Ig| G‡K me©vwaK I 
cÖevn cwigv‡ci Dc‡hvMx A¨vwgUv‡i cwiYZ Ki‡Z n‡j Gi mv‡_ S †iv‡ai mv›U e¨envi Ki‡Z nq (wPÎ: 4.19), 
†`Lv hvq, g~j cÖevn I n‡j, Ig Zwor cÖevn M¨vjf‡bvwgUv‡i Ges (I-Ig) mv‡›Ui ga¨ w`‡q hvq| 
 

G

S

I A Ig

I-Ig

I

 
wPÎ: 4.19 

mv‡›Ui bxwZ n‡Z †jLv hvq; 

 Ig = 
IS
S+G

  

ev, Ig (S+G) = IS 
ev, S(I-Ig) = IgG 

ev, S = 
IgG
I-Ig

  .........................(4.25) 

mgxKiY (4.25) Gi Zvrch© GB †h, hš¿wUi c~Y©‡¯‹j we‡¶c †c‡Z n‡j g~j cÖevn gvÎvi gvb nq I A_©vr hš¿wUi 
cÖevn gvÎvi mxgv 0 n‡Z 1 ch©š— n‡e| 
 
AvwgUv‡ii cvj−ve„w×: 
aiv hvK, g~j cÖevn e„w× K‡i 2I Kiv nj| M¨vjfv‡bvwgUvi cÖevn Ig ivL‡Z n‡j mv‡›Ui †iv‡ai gvb S2 Ki‡Z n‡e| 
G‡Z mv‡›Ui ga¨ w`‡q PvwjZ Zwor cÖev‡ni gvb n‡e (2I-Ig)| 
G‡¶‡Î Avgiv cvB, 

 S2 = 
Ig

2I-Ig  G .......................... (4.26) 

mgxKiY (4.25) I (4.26) n‡Z cvB| 

 
S
S2
  = 

2I-Ig
I-Ig    =  2   (Ig<<I) 

 S2 = 
S
2  

A_©vr mv›UwUi gvb S2 ev 
S
2
  Ki‡j hš¿wUi cwigvc †hvM¨ cÖevngvÎvi mxgv o n‡Z 2I n‡e| Gfv‡e mv‡›Ui †iv‡ai 

gvb µgk  n«vm K‡i cwi‡gq cÖevngvÎvi mxgv e„w× Kiv nq| 
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4.2.5: †fvë wgUvi (Voltmeter): 

 †h h‡š¿i mvnv‡h¨ eZ©bxi †h †Kvb ỳB we› ỳi ga¨Kvi wefe cv_©K¨ mivmwi †fvë GK‡K cwigvc Kiv nq Zv‡K 
†fvëwgUvi e‡j| GwUI cÖK…Z c‡¶ GKwU we‡kl ai‡bi M¨vjfv‡bvwgUvi| G‡K eZ©bx‡Z mgvš—ivj mgev‡q hy³ 
Ki‡Z nq| 
 
MVb: M¨vjfv‡bvwgUvi G-Gi mv‡_ GKwU D”P gv‡bi †iva R †kªYx‡Z hy³ K‡i †fvëwgUvi MVb Kiv nq (wPÎ 
4.20)| 

 
wPÎ: 4.20 

KzÛjx Z‡ji mg‡Kv‡b GKwU m~PK P jvMv‡bv _v‡K| KzÛjxi N~Y©‡bi m‡½ m‡½ m~PKwU †fv‡ë `vMKuvUv GKwU 
†¯‹‡ji Ici Nyi‡Z cv‡i| †Kvb Av`k© h‡š¿i mv‡_ Zzjbv K‡i Gi †¯‹‡j `vM KvUv nq| mvaviY Ae ’̄vq KvUuvwU 
†¯‹‡ji k~b¨ `v‡Mi mv‡_ wg‡j _v‡K| wefe cÖ‡f` cwigv‡ci mgq wefe cv_©K¨ Abyhvqx KuvUvwU wew¶ß nq| 
 
Kvh©cÖYvjx: h‡š¿i KzÛjxi mv‡_ †kªYx mgev‡q GKwU D”P gv‡bi †iva _v‡K e‡j KzÛjx Zv‡ii †iva Kg nIqv m‡Ë¡I 
hš¿wUi Avf¨š—ixY †iva Lye †ewk nq| cwigvc †hvM¨ †iv‡ai gvb †fvëwgUv‡ii †iv‡ai Zzjbvq A‡bK Kg nIqv 
cÖ‡qvRb| G‡Z †fvëvwgUvi‡K D³ we› ỳ Ø‡qi mgvš—iv‡j hy³ Ki‡jI we› ỳØ‡qi ga¨ w`‡q PvwjZ g~j cÖev‡ni †Kvb 
cwieZ©b nq bv| hš¿wU m‡e©v”P wK cwigvY wefe cv_©K¨ cwigvc Ki‡Z cv‡i Zv Gi KzÛjxi mv‡_ †kªYx mgev‡q hy³ 
†ivawUi Ici wbf©i K‡i| †ivawUi gvb hZ e„w× Kiv hvq hš¿wUi wefe cv_©K¨ cwigvc-mxgv ZZB e„w× cvq| 
 
aiv hvK, M¨vjfv‡bvwgUv‡ii KzÛjx Zv‡ii †iva G| GwU †h me©vwaK cÖevn wb‡Z cv‡i Zvi cwigvY Ig| h› ª̀wU‡K 
m‡e©v”P V †fvë ch©š— wefe cv_©K¨ cwigv‡ci Dc‡hvMx †fvëvwgUv‡i cwiYZ Ki‡Z n‡j hš¿wU KzÛjx Zv‡ii mv‡_ 
R †iva hy³ Ki‡Z nq| myZivs In‡gi m~Î n‡Z cvB, 

 Ig = 
V

R+G  

AZGe, M¨vjfv‡bvwgUv‡ii KzÛjxi mv‡_ †kªYx‡Z R gv‡bi †iva hy³ n‡j H M¨vjfv‡bvwgUvi (O-V) cvj−vi 
†fvëwgUvi iƒ‡c e¨envi Kiv hv‡e| 
 
†fvëvwgUv‡ii cvj−v o-V n‡Z o-2V Ki‡Z n‡j mgxKi‡Yi V-Gi cwie‡Z© 2V ewm‡q mgxKiYwU mgvavb Ki‡j 
†iv‡ai bZzb gvb cvIqv hvq| Gfv‡e hš¿wUi †h †Kvb cwigvc mxgvi Rb¨ cÖ‡qvRbxq †kªYx m¾vq hy³ †iv‡ai gvb 
wbY©q Kiv hvq| 
 
4.2.6: gvwëwgUvi (Multimeter): 

†h h‡š¿i mvnv‡h¨ Zwor cÖevn, †iva I wefe cv_©K¨ gvcv hvq, Zv‡K gvwëwgUvi e‡j| gvwëwgUvi Zwor cÖevn, †iva 
I wefe cv_©K¨ gvci R‡b¨ c„_K c„_K †¯‹j Av‡Q| G h‡š¿I ÔI'gm wgUvi', †fvëwgUvi I A¨vw¤úqvi wgUvi GK 
m‡½ _vK‡jI G‡`i KvR wKš—z wfbœ wfbœ n‡q _v‡K| cÖ‡Z¨KwU †¯‹j wewfbœ †i‡Ä wef³ _v‡K| mvaviY gvwëwgUvi I 
wWwRUvj gvwëwgUvi G ỳ'ai‡bi gvwëwgUvi mvaviYZ cwigvc Kv‡h© e¨eüZ n‡q _v‡K| wWwRUvj gvwëwgUvi 
(Digital Multimeter) mvaviY gvwëwgUv‡i cwigv‡ci djvdj wiwWs †c−‡U BwÛ‡KUi wbWj †`‡L wbY©q Ki‡Z nq| 
G‡Z cwigv‡c „̀wó åg NUvi m¤¢vebv _v‡K| eZ©gv‡b wWwRUvj gvwëwgUv‡ii e¨envi n‡”Q eûgyLx Ges G‡Z wewfbœ 
cwigv‡ci djvdj cvIqv hvq AwaK wbfz©jfv‡e| ZvQvov G‡Z cwigv‡ci djvdj mvaviY gvwëwgUv‡ii gZ wiwWs 
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†c−‡U BwÛ‡KUi wbWj †`‡L wbY©q Ki‡Z nq bv| G‡Z cwigv‡ci djvdj wgUv‡i ¯Œx‡bi Ici msL¨vi mvnv‡h¨ 
Avcbv †_‡KB †jLv n‡q hvq| d‡j wgUvi wiwWs Gi mgq ỳwU åg NUvi m¤¢vebv _v‡K bv| GZ eûwea myweav _vKvq 
wb‡æ GKwU wWwRUvj gvwëwgUv‡ii eY©bv †`qv †Mj| 
 
wWwRUvj: 

wgUvi‡K wewfbœ †i‡Ä cÖ‡qvRb Abyhvqx mn‡R e¨envi Kivi Rb¨ G‡Z GKwU †ivUvix myBP jvMv‡bv _v‡K (wPÎ: 

4.21)| †ivUvix myBPwUi Ici jvj `v‡Mi wPý †`qv GKwU be jvMvb _v‡K| G myBPwU‡K Nwoi KuvUvi w`‡K 

(Clock wise) A_ev Nwoi KvUvi wecixZ w`‡K (Anti clock wise) Dfq w`‡K Nyiv‡bv hvq| 

cwigv‡ci mgq cÖ‡qvRbxq †i‡Äi Ici †ivUvix myB‡Pi b‡ei jvj wPý †`qv w`KUv‡K ivL‡Z nq| †ivUvix myB‡Pi 

wb‡P PviwU c−vM c‡q›U Av‡Q| GKwUi Mv‡q †jLv Av‡Q COM A_©vr Common| GwU n‡”Q mKj †i‡Äi Rb¨ Kgb 

(Common) c‡q›U| mKj †i‡Ä cwigv‡ci †¶‡Î Zv‡ii cÖW ỳwUi Kv‡jwU‡K GB c−vM c‡q‡›U hy³ Ki‡Z nq| 

COM Gi Wvb w`‡Ki c−vM c‡q›U (VΩ)-‡K †fv‡ëR I †iva cwigv‡ci Rb¨ e¨envi Kiv nq| COM Gi 

evgw`‡Ki cÖ_g c−vM c‡q›U (mA) I wØZxqwU (10A)-†K h_vµ‡g m‡e©v”P 200mA I 10A ch©š— Kv‡i›U cwigv‡c 

e¨eüZ nq| 

 
wPÎ t 4.21 

mveavbZv: 

1) gvwëwgUvi‡K e¨envi Kivi c~‡e© wbwðZ n‡Z n‡e †h wgUviwU Kv‡Ri Dc‡hvMx Av‡Q| 

2) Zwor cÖevn cwigv‡c gvwëwgUvi‡K mvwK©‡Ui mv‡_ mgvš—ivj mgev‡q e¨envi Ki‡Z n‡e| 

3) †fv‡ëR cwigv‡c G‡K mvwK©‡Ui mgvš—iv‡j e¨envi Ki‡Z n‡e| 

4) †iva cwigv‡ci mgq †¯‹j mvwK©‡Ui Zwor cÖevn wew”Qbœ K‡i wb‡Z nq| 

5) Kg †i‡Äi †¯‹j w`‡Z †ewk wKQy cwigvc Kiv †_‡K me©`v mveavb _vK‡Z n‡e| 
 

D`vniY 4.2.1 GKwU PjKzÛjx M¨vjfv‡bvwgUv‡ii aª“e‡Ki gvb 18×10-3  amp/rad| 3.14 mA Zwor cÖev‡n Gi 
we‡¶c wbY©q Ki“b| 
aiv hvK, wb‡Y©q we‡¶c = θ 
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Avgiv cvB, 
I = Kθ 

θ = 
I
K  

= 
3.14×10-3

18×10-3
  

=
3.14
18   × 

180
3.14  

=10  

wb‡Y©q we‡¶c 10  

GLv‡b, 

I = 3.14×10-3  amp 

K = 18×10-3  amp/rad 

 
D`vniY: 4.2.2 : 10 Ing †iv‡ai †Kvb GKwU M¨vjfv‡bvwgUv‡ii mwnZ KZ †iv‡ai GKwU mv›U Ry‡o w`‡j gyj 
cÖev‡ni 10% M¨vjfv‡bvwgUv‡ii ga¨ w`‡q cÖevwnZ n‡e? 
 
GLv‡b, 
 †gvU Zwor cÖevn = I amp (aiv hvK) 

 M¨vjfv‡bvwgUvi cÖevn, Ig = I Gi 10% = 
10I
100

  = 
I
10
  amp 

 G = 10Ω 
 mv›U †iva, S = ? 
Avgiv Rvwb, 

 Ig = 
I×S
S+G

  

ev, 
I
10  = 

I×S
S+10  

ev, 10S = S+10 

ev, 9S = 10 

ev, S = 
10
9   = 1.11 

wb‡Y©q mv›U †iva 1.11Ω. 

 
mvims‡¶c 

M¨vjfv‡bvwgUvi: †h h‡š¿i mvnv‡h¨ †Kvb eZ©bxi Zwor cÖev‡ni Aw —̄Z¡ I cwigvY wbY©q Kiv nq Zv‡K 
M¨vjfv‡bvwgUvi e‡j| 

PjPy¤^K M¨vjfv‡bvwgUvi: †h M¨vjfv‡bvwgUv‡i KzÛjx w ’̄i _v‡K wKš—z †PŠ¤^K kjvKv bov¶g nq Zv‡K PjPy¤^K 
M¨vjfv‡bvwgUvi e‡j| 
PjKzÛjx M¨vjfv‡bvwgUvi: †h M¨vjfv‡bvwgUv‡i KzÛjx bob¶g wKš—z Py¤^K kjvKv w ’̄i Zv‡K PjKzÛjx 
M¨vjfv‡bvwgUvi e‡j| 
mv›U: my¶ my‡e`x hš¿‡K D”P Zwor cÖevn RwbZ ¶q-¶wZi nvZ †_‡K i¶vi R‡b¨ Gi mgvš—iv‡j GKwU ¶z ª̀ gv‡bi 
†iva e¨eüZ nq| G‡K mv›U e‡j| 
A¨vwgUvi: †h h‡š¿i mvnv‡h¨ †Kvb eZ©bxi Zwor cÖevngvb gvcv nq Zv‡K A¨vwgUvi e‡j| 

†fvëwgUvi: †h h‡š¿i mvnv‡h¨ †Kvb eZ©bxi ỳB we› ỳi ga¨eZ©x wefe cv_©K¨ wbY©q Kiv nq Zv‡K †fvëwgUvi e‡j| 

gvwëwgUvi: †h h‡š¿i mvnv‡h¨ †iva, wefe cv_©K¨ I Zwor cÖevngvÎv gvcv hvq Zv‡K gvwëwgUvi e‡j| 
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cv‡VvËi g~j¨vqb-2 

mwVK DË‡ii cv‡k wUK (√) wPý w`b| 
1| Zwor cÖev‡ni Aw —̄Z¡ I cwigvY Rvb‡Z e¨eüZ nq- 
 (K) A¨vwgUvi (L) †fvëwgUvi 
 (M) M¨vjfv‡bvwgUvi (N) gvwëwgUvi 
2| D”P †iva wewkó hš¿- 
 (K) A¨vwgUvi (L) †fvëvwgUvi 
 (M) M¨vjfv‡bvwgUvi (N) gvwëwgUvi 

3| I = Kθ mgxKiYwU- 
 (K) †fvëwgUv‡ii  (L) M¨vjfv‡bvwgUvi 
 (M) gvwëwgUv‡ii (N) PjKzÛjx M¨vjfv‡bvwgUv‡ii 
4| M¨vjfv‡bvwgUv‡ii n«vmvs‡Ki GKK wK? 
 (K) A¨vw¤úqvi (L) †fvë 
 (M) Ing (N) I‡qi‡÷f 
 
 

msw¶ß DËi-cÖkœ 
1| M¨vjfv‡bvwgUvi Kv‡K e‡j? 
2| PjPy&¤^K M¨vjfv‡bvwgUvi I PjKzÛjx M¨vjfv‡bvwgUv‡ii ga¨Kvi cv_©K¨ wjLyb| 
3| mv›U wK? mv›U †Kb e¨envi Kiv nq? 
4| A¨vwgUvi wK? 
5| †fvëvwgUvi wK? 
6| A¨vwgUvi I †fvëwgUv‡ii ga¨Kvi cv_©K¨ wjLyb| 
8| M¨vjfv‡bvwgUvi‡K wKfv‡e †fvëwgUv‡i cwiYZ Kiv hvq eY©bv Ki“b| 
9| gvwëwgUvi wK Kv‡R jv‡M? 
10| gvwëwgUvi e¨env‡i wK wK mveavbZv Aej¤^b Ki‡Z nq| 

 

P~ovš— gyj¨vqb 
wek`-DËi-cÖkœ 
1| GKwU PjKzÛjx M¨vjfv‡bvwgUv‡ii MVb I Kvh©vejx eY©bv Ki“b| 
2| mv›U wK? g~j cÖev‡ni mv‡_ mv›U cÖevn I M¨vjfv‡bv wgUvi cÖev‡ni m¤úK© †ei Ki“b| 
3| GKwU wWwRUvj gvwëwgUv‡ii e¨envi Av‡jvPbv Ki“b| 
 
MvwYwZK mgm¨v: 
1| GKwU j¤^v Zv‡ii ga¨w`‡q 10amp Zwor cÖevn Pvjbv Ki‡j D³ Zvi n‡Z 15 †m.wg. ~̀‡ii †PŠ¤^K d¬v· 

NbZ¡ †ei Ki“b| (µ
ο
=4π× weber/amp-m) 

D: 1.33×10-5  weber/m2 

2| GKwU 2.54×10-3 m e¨v‡mi Zvgvi cÖwZ Zvi DËß bv n‡q 50 amp. Zwor cÖevwnZ Ki‡Z cv‡i| GB cÖKvi 
Zwor cÖev‡n Zv‡ii Mv‡qi Ici †PŠ¤^K d¬v· NbZ¡ †ei Ki| (µ

ο
 = 4π∞10-7  weber/amp-m) 

D: 78.71×10-4  weber/m2) 
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 3| 6.1 m. e¨vmva© wewkó Ges 1000 cvK wewkó GKwU e„ËvKvi KzÛjx‡Z 20 mA cÖevn Pwj‡j Gi †K‡› ª̀ d¬v· 
NbZ¡ wbY©q Ki“b| 

(D: 12.56×10-5  weber/m2) 

4| ỳwU mgvš—ivj Zvi hv‡`i ga¨eZ©x ~̀iZ¡ 2cm Ges cÖwZwU Zv‡i 100 amp cÖevngvÎv Pj‡Z‡Q| †h †Kvb 
GKwU Zv‡ii 2m ˆ`‡N©¨i Ici wµqviZ ej wbY©q Ki“b| 

(D: 0.2 N) 

5| 2×10-2  weber/m2 †PŠ¤^K Av‡e‡ki Awfj¤^fv‡e GKwU B‡jKUªb 2×107  m/s †e‡M cÖevwnZ n‡j GwU KZ 

ej Abyfe Ki‡e? [e=1.6×10-19  Kzj¤^] 

(D: 6.4×10-14  N) 
 

6| GKwU M¨vjfv‡bvwgUv‡ii †iva 99Ω| Gi mv‡_ KZ mv›U hy³ Ki‡j g~j Zwor cÖev‡ni 1% M¨vjfv‡bvwgUv‡ii 
ga¨w`‡q cÖevwnZ n‡e? 

(D: 1Ω) 
 

7| GKwU PjKzÛjx M¨vjfv‡bvwgUv‡ii aª“e‡Ki gvb 5.4×10-3 amp/rad| KZ Zwor cÖev‡n Gi we‡¶c 20 n‡e? 

[D: 1.88×10-3 amp.] 


