496 
c`v_©weÁvb wØZxq cÎ ( wbe©vPwb cix¶vi cÖkœ I DËi : m„Rbkxj
c`v_©weÁvb wØZxq cÎ ( wbe©vPwb cix¶vi cÖkœ I DËi : m„Rbkxj
495  
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A  

r =0.2m  

ˆMvjKxq MvDmxq   Zj  

q =2.5  10 – 6 C  


eq \o((((,cÖkœ(1) 


[image: image16.png]208

im

20A




A we›`y‡Z q = 2.5 ( 10(6C PvR© ¯’vcb Kiv n‡jv|

[wfKvi“bwbmv b~b ¯‹zj GÛ K‡jR, XvKv]
K.
ˆe`y¨wZK wef‡ei msÁv `vI| 
1

L.
M¨v‡mi mg AvqZb cÖwµqvq †Kvb KvR nq bv- e¨vL¨v Ki|
2

M.
DÏxc‡Ki A we›`y n‡Z r `~i‡Z¡ ˆe`y¨wZK wefe KZ?
3

N.
DÏxc‡K A-†K †K›`ª K‡i r e¨vmv‡a©i GKUv MvDmxq Zj Kíbv K‡i D³ Z‡j Zwor d¬v‡·i gvb KZ n‡e wbY©q Ki|
4

1 bs cÖ‡kœi DËi

eq \o((,K) Amxg `~iZ¡ n‡Z Zwor †¶‡Îi †Kv‡bv we›`y‡Z GKK abvÍK PvR© Avb‡Z †h cwigvY KvR Ki‡Z nq Zv‡K H we›`yi ˆe`y¨wZK wefe e‡j|  

eq \o((,L) M¨v‡mi mgAvqZb cÖwµqvq †Kv‡bv KvR nq bv| Gi KviY n‡jv, G mgq M¨v‡mi AvqZ‡bi cwieZ©b N‡U bv, d‡j Pvc I ej cÖhy³ nIqv m‡Ë¡I e‡ji cÖ‡qvMwe›`yi miY N‡U bv| ZvB W= Fx (F = cÖhy³ej, x = e‡ji w`‡K miY) m~Îvbymv‡i x = 0 nIqvq mgAvqZb cÖwµqvq M¨vm †Kv‡bv KvR K‡i bv Ges Gi Ici ewnt¯’ G‡R›U ØvivI †Kv‡bv KvR Kiv nq bv| 

eq \o((,M) †`Iqv Av‡Q,

Pv‡R©i gvb, q = 2.5 ( 10(6C

Pv‡R©i Ae¯’vb n‡Z we‡ePbvaxb we›`yi `~iZ¡, r = 0.2m

Rvbv Av‡Q, Kzj‡¤^i aª“eK,  eq \f(1,4((o) = 9 ( 109 Nm2C(2
†ei Ki‡Z n‡e, ˆe`y¨wZK wefe, V = ?

Avgiv Rvwb, V =  eq \f(1,4((o) 

 eq \f(q,r) 

= 9 ( 109 Nm2C(2 (  eq \f(2.5 ( 10(6C, 0.2m) 

= 1.125 ( 105 Volt (Ans.)
eq \o((,N) GLv‡b, DÏxc‡K ewY©Z A Ae¯’vb ev we›`y‡K †K›`ª K‡i r e¨vmv‡a©i GKUv MvDmxq Zj Kíbv K‡i D³Z‡j Zwor d¬v‡·i gvb †ei Ki‡Z n‡e|

MvD‡mi m~Îvbymv‡i,

me©‡gvU Zword¬v‡·, (E = ( eq \o((,E) .d eq \o((,A) =  eq \f(1,4((o)   eq \f(q,r2) (4(r2)

[ †Mvj‡Ki c„‡ôi †·Îdj =4(r2]

ev, (E =  eq \f(q,(o) 
DÏxcK g‡Z, Ave× PvR©, q = 2.5 ( 10(6C

Rvbv Av‡Q,

k~b¨¯’v‡bi Zwor †f`b‡hvM¨Zv, (o = 8.854 ( 10(12C2N(1m(2
( wb‡Y©q Zword¬v·, (E =  eq \f(2.5 ( 10(6C,8.854 ( 10(12C2N(1m(2)

= 2.8236 ( 105 Nm2C(1

= 2.8236 ( 105 Nm.C(1m


= 2.8236 ( 105 JC(1.m


= 2.8236 ( 105 Vm
eq \o((((,cÖkœ(2) GKwU †PŠ¤^K †¶Î  eq \o((,B) = 5 eq \o(^,i)  Tesla.D³ †¶‡Î GKwU †Lvjv c„‡ôi †¶Îdj ( eq \o((,A) = 2 eq \o(^,i) +3 eq \o(^,j) ( 
[ivRDK DËiv g‡Wj K‡jR, XvKv]
K.
Kv‡k©‡di wØZxq m~ÎwU wee„Z Ki|
1

L.
†Kv‡bv cwievnx‡Z m„ó Zvc Kx Kx wel‡qi Dci wbf©i K‡i?
2

M.
DÏxc‡K ewY©Z c„‡ôi ga¨ w`‡q AwZµvš— †PŠ¤^K d¬v· wbY©q Ki|
3

N.
hw` c„‡ôi †¶Îdj I †PŠ¤^K †¶‡Îi ga¨eZx© †KvY 30( n‡Zv Z‡e †PŠ¤^K d¬v‡·i cwieZ©b n‡Zv wKbv MvwYwZKfv‡e hvPvB Ki|
4

2 bs cÖ‡kœi DËi

eq \o((,K) Kvk©‡di 2q m~ÎwU n‡jv- Zwor eZ©bx‡Z †Kv‡bv e× jyc eivei wefe cZbmg~‡ni exRMvwYwZK †hvMdj H jy‡ci Kvh©Ki Zwo”PvjK kw³i mgvb| 

eq \o((,L) †Kv‡bv cwievnxi †iva R, Gi ga¨w`‡q i gv‡bi Zwor cÖevn t mgq a‡i cÖevwnZ n‡j G‡Z Drcbœ Zv‡ci gvb, H = i2 Rt

myZivs †Kv‡bv cwievnx‡Z m„ó Zvc wbæwjwLZ welqmg~‡ni Ici wbf©i K‡i:Ñ

i. Zwor cÖev‡ni gvb, i

ii. cwievnxi †iva, R

iii. Zwor cÖev‡ni mgq Kvj, t 

eq \o((,M) †`Iqv Av‡Q,

†PŠ¤^K Av‡ek †¶Î,  eq \o((,B) = 5 eq \o(^,i)  Tesla

†¶Îdj †f±i,  eq \o((,A) = (2 eq \o(^,i) +3 eq \o(^,j) ( 

= (2 eq \o(^,i) +3 eq \o(^,j) ( 
( DÏxc‡Ki ewY©Z c„‡ôi ga¨w`‡q AwZµvš— †PŠ¤^K d¬v·,

( =  eq \o((,B) .  eq \o((,A) = (5 eq \o(^,i) T). {(2 eq \o(^,i) +3 eq \o(^,j) ( 

= 5 ( 2 ( 10(4 Tm2

= 10 ( 10(4 Wb


= 10(3 Wb (Ans.)

eq \o((,N) c„‡ôi †¶Îd‡ji gvb, A = | eq \o((,A)|


= |2 eq \o(^,i) +3 eq \o(^,j) ( 

=  eq \r(22 + 32 + ((\r(3))2) ( 10(4m2

= 4 ( 10(4m2
†PŠ¤^K †¶‡Îi gvb, B = | eq \o((,B) | = |5 eq \o(^,i) Tesla|


= 5 Tesla 

c„‡ôi †¶Îdj I †PŠ¤^K †¶‡Îi ga¨eZx© †Kvb 30( n‡j G †¶‡Î Zj Øviv †Q`K…Z †PŠ¤^K d¬v·,

( =  eq \o((,B) .  eq \o((,A) = AB cos(

= 4 ( 10(4m2 (5 Tesla ( cos30(

= 1.732 ( 10(3 Wb


( 10(3 Wb (†PŠ¤^K d¬v‡·i c~‡e©v³ gvb)

myZivs, hw` c„‡ôi †¶Îdj I †PŠ¤^K †¶‡Îi ga¨eZx© †Kvb 30( n‡Zv Z‡e †PŠ¤^K d¬v‡·i cwieZ©b n‡Zv|

eq \o((((,cÖkœ(3) Rq I ïf XvKv K‡j‡Ri Øv`k †kÖwYi †gavex QvÎ| ïf c`v_©weÁvb cix¶vMv‡i 4m `xN© †mvRv cwievnx Zv‡ii ga¨ w`‡q 10A Zwor cÖevwnZ K‡i Gi wbK‡U 25cm `~i‡Z¡ †PŠ¤^K †¶‡Îi gvb wbY©q Kij| Rq H ZviwU †cwP‡q 25cm e¨vmv‡a©i KzÛjx ˆZix K‡i †K‡›`ª †PŠ¤^K‡¶‡Îi gvb wbY©q Kij|
[XvKv K‡jR]
K.
j‡iÄ ej Kx?
1

L.
wn‡÷‡iwmm Kx? e¨vL¨v Ki|
2

M.
ïfi cix¶vq †PŠ¤^K‡¶‡Îi gvb wbY©q Ki|
3

N.
†Kvb †¶‡Î †PŠ¤^K‡¶‡Îi gvb †ewk n‡e? MvwYwZKfv‡e gZvgZ `vI|
4

3 bs cÖ‡kœi DËi

eq \o((,K) GKwU Pv‡R©i mv‡c‡¶ Aci GKwU PvR© MwZkxj _vK‡j cÖwZwU PvR© hyMcrfv‡e Zworej I †PŠ¤^K ej Abyfe K‡i| G ejØ‡qi †f±i †hvMdj‡K j‡iÄ ej e‡j|

eq \o((,L) †d‡ivg¨vM‡bwUK c`v‡_©i Pz¤^Kb Pµ ev wnm‡U‡iwmm jyc ch©v‡jvPbv Ki‡j †`Lv hvq †h, cÖhy³ evwn¨K †PŠ¤^K †¶‡Îi (H) †h †Kv‡bv gv‡bi Rb¨, wePz¤^Kvq‡bi mgq I (Aewkó Pz¤^KZ¡) Gi gvb, Pz¤^Kvq‡bi mgq I Gi gv‡bi †P‡q †ewk| A_©vr, c`v_©wU wePz¤^KvwqZ n‡Z ˆkw_j¨ †`Lvq| †PŠ¤^K c`v‡_©i G ag©‡K wnm‡U‡iwmm e‡j|

eq \o((,M) 4m ev 400cm Gi Zzjbvq 25cm bMb¨ `~iZ¡| ZvB G‡¶‡Î B =  eq \f((0I,2(a) m~ÎwU cÖ‡hvR¨ (hv g~jZ Amxg ˆ`‡N©¨i cwievnxi Rb¨ cÖwZcvw`Z n‡q‡Q)|

GL‡b,

cwievnxi ga¨w`‡q ZworcÖevn, I = 10A

†mvRv cwievnx Zvi n‡Z we‡ePbvaxb we›`yi `~iZ¡, a = 25cm = 0.25m

Rvbv Av‡Q, evqy‡Z †PŠ¤^K cÖ‡ek¨Zv, (0 = 4( ( 10(7 WbA(1m(1
†ei Ki‡Z n‡e, D³ we›`y ev Ae¯’v‡b †PŠ¤^K‡¶‡Îi gvb, B = ?

Avgiv Rvwb, B =  eq \f((0I,2(a) 


= 8 ( 10(6 T (Ans.) 
eq \o((,N) R‡qi KzÛjxi †¶‡Î,

e¨vmva©, r = 25cm = 0.25 m

cvKmsL¨v, n n‡j , n.2(r = 4m

(n =  eq \f(4m,2(r) =  eq \f(4m, 2 ( 3.1416 ( 0.25m) = 2.55

ZworcÖev‡ni gvb, I = 10A

( KzÛjxi †K‡›`ª Avweó †PŠ¤^K †¶‡Îi gvb,

B( =  eq \f((0 nI,2r) =  eq \f(4( ( 10(7 WbA(1m(1 ( 2.55 ( 10A, 2 ( 0.25A) 

= 6.41 ( 10(5T

j¶¨Kwi, 6.41 ( 10(5 T > 8 ( 10(6T

A_©vr KzÛjxi †K‡›`ª †PŠ¤^K Av‡ek †¶Î> †mvRv cwievnxi Rb¨ †PŠ¤^K Av‡ek †¶Î

myZivs, KzÛjxi (Rq) †¶‡Î †PŠ¤^K †¶‡Îi gvb †ewk n‡e|

[image: image9.png]


eq \o((((,cÖkœ(4) 

wP‡Î GKwU mij Zvi I e„ËvKvi Zv‡ii ga¨ w`‡q GKB we`y¨r cÖevwnZ n‡”Q| P I Q we›`y‡Z †PŠ¤^K‡¶Î m„wó n‡q‡Q|

[XvKv †iwm‡Wbwmqvj g‡Wj K‡jR]
K.
¯^Kxq Av‡ek Kx?
1

L.
d¨viv‡Wi ZvwoZ †PŠ¤^‡Ki m~Î `ywU wee„Z Ki|
2

M.
Q we›`y‡Z †PŠ¤^K‡¶‡Îi gvb †ei Ki|
3

N.
P I Q we›`yi †KvbwU‡Z †ewk Pz¤^K‡¶Î m„wó n‡e? MvwYwZK we‡k­lY Ki|
4

4 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv eZ©bxi wbR cÖev‡ni Øviv m„ó †PŠ¤^K †¶‡Îi gvÎv cwieZ©‡bi d‡j eZ©bx‡Z GKwU Zwo”PvjK ej Avweó nq| G NUbv nj ¯^Kxq Av‡ek| 

eq \o((,L) d¨viv‡Wi ZvwoZ †PŠ¤^K Av‡e‡ki m~Î `ywU wbæiƒc:

1.
†Kv‡bv e× KzÛjxi ga¨w`‡q AwZµvš— †PŠ¤^K ej‡iLvi msL¨v Z_v †PŠ¤^K d¬v‡·i cwieZ©b n‡j KzÛjx‡Z Zwo”PvjK ej Z_v ZworcÖevn Avweó nq Ges hZ¶Y G cwieZ©b Pj‡Z _v‡K, Avweó Zwo”PvjK ejI ZZ¶bB _v‡K|

2.
e× KzÛjx‡Z Avweó Zwo”PvjK ej KzÛjxi ga¨w`‡q AwZµvš— †PŠ¤^K d¬v‡·i cwieZ©‡bi FYvÍK nv‡ii mgvbycvwZK| 

eq \o((,M) †`Iqv Av‡Q,
KzÛjxi cvKmsL¨v, n = 2


KzÛjxi e¨vmva©, r = 1m


ZworcÖevn, I = 20A

Rvbv Av‡Q, †PŠ¤^K cÖ‡ek¨Zv, (0 = 4( ( 10(7 WbA(1m(1 
†ei Ki‡Z n‡e, KzÛjxi †K‡›`ª †PŠ¤^K †¶‡Îi gvb, B = ?

Avgiv Rvwb, B =  eq \f((onI,2r) 

= 2.513 ( 10(5 T (Ans.) 
eq \o((,N) cÖ_g wP‡Î, †mvRv Zv‡ii ga¨w`‡q cÖev‡ni gvb, I = 20A

Zvi n‡Z P we›`yi `~iZ¡, r = 1m
Rvbv Av‡Q, (0= 4 ( ( 10(7 WbA(1m(1
P we›`y‡Z †PŠ¤^K †¶‡Îi gvb, B( =  eq \f((0I,2(r) 

=  eq \f(4( ( 10(7 WbA(1m(1 ( 20A, 2( ( 1m) 

= 4 ( 10(6 T

j¶¨ Kwi,  4 ( 10(6 T < 2.513 ( 10(5 T

A_©vr, P we›`yi Zzjbvq Q we›`y‡Z †ewk gv‡bi †PŠ¤^K‡¶Î Avweó n‡e|
eq \o((((,cÖkœ(5) GKwU AvqZvKvi cwievnxi ˆ`N©¨ 0.5m cÖ¯’ 0.02m cyi“Z¡ 0.1m GwU‡K 5T Pz¤^K †¶‡Îi j¤^ eivei ¯’vcb Kiv nj| cwievnx‡Z 3A Zwor cÖevwnZ Ki‡j cÖ‡¯’i `yB cÖv‡š— wefe cv_©‡K¨i m„wó nq| cwievnxi cÖwZ Nb †mw›UwgUv‡i B‡jKUªb msL¨v 10–23|
[we.Gb. K‡jR, XvKv]
K.
nj wµqv Kx?
1

L.
Pz¤^K‡¶‡Î ¯’vwcZ cwievnx‡Z Zwor cÖevwnZ Ki‡j nj wµqv N‡U †Kb?
2

M.
cwievnx‡Z m„ó nj wefe wbY©q Ki|
3

N.
cwievnxi cÖ¯’ wØ¸Y I cyi“Z¡ A‡a©K Ki‡j nj wµqvi wKiƒc cwieZ©b n‡e|
4

5 bs cÖ‡kœi DËi

eq \o((,K) †Kvb Zworevnx cwievnK‡K †PŠ¤^K‡¶‡Î ¯’vcb Ki‡j ZworcÖevn I †PŠ¤^K‡¶Î Df‡qi mv‡_ j¤^ eivei GKwU wefe cv_©‡K¨i m„wó nq Z_v †fv‡ëR Drcbœ nq| G‡K nj wµqv e‡j|

eq \o((,L) Avgiv Rvwb, †PŠ¤^K †¶‡Î †Kv‡bv PvR© MwZkxj n‡j Zvi Ici GKwU †PŠ¤^K ej wµqv K‡i| aiv hvK, mylg †PŠ¤^K †¶Î  eq \o((,B)-Gi w`‡Ki mv‡_ j¤^fv‡e ¯’vwcZ GKwU cvZ AvKv‡ii cwievnx PQRS-Gi ga¨ w`‡q P †_‡K Q-Gi w`‡K Zwor cÖevn Pj‡Q| 

[image: image10.jpg]


wP‡Î (() wPý wb‡`©k Ki‡Q †h, †PŠ¤^K †¶Î  eq \o((,B)-Gi AwfgyL KvMR Z‡ji mv‡_ j¤^ eivei wfZ‡ii w`‡K| myZivs cwievnxi ga¨ w`‡q MwZkxj PvR© evn‡Ki Dci GKwU †PŠ¤^K ej wµqv Ki‡e| G †PŠ¤^K e‡ji cÖfv‡e PvR© evnK cwievnxi Dc‡ii PQ c„‡ô mwÂZ n‡e, d‡j PQ I RS c„ôØ‡qi g‡a¨ wefe cv_©K¨ m„wó n‡e| GwUB nj wefe m„wói KviY|
eq \o((,M) GLv‡b,
†PŠ¤^K‡¶‡Îi gvb, B = 5T



Zwor cÖevn, I = 3A



GKK AvqZ‡b B‡j±ªb msL¨v, n = 1023/cm3 = 1029/m3


B‡j±ª‡bi Avavb, q = 1.6 ( 10(19C


cwievn‡K cyi“Z¡, t = 0.1m



m„ó nj wefe, VH = ?

Avgiv Rvwb, VH =  eq \f(BI,nqt) 

ev, VH =  eq \f(5 ( 3, 1029 ( 1.6 ( 10(19 ( 0.1) 

( VH = 9.38 ( 10(9V  (Ans.)

eq \o((,N) GLv‡b,


cwievnxi c~‡e©i nj wefe, VH = 9.38 ( 10(9V [M n‡Z]


cwievnxi cwiewZ©Z cyi“Z¡, t( =  eq \f(0.1,2) m = 0.05m


GKK AvqZ‡b B‡jKUªb msL¨v, n = 1023/cm3 =1029/m3

B‡jKUª‡bi Avavb, q = 1.6 ( 10(19C


†PŠ¤^K †¶Î, B = 5T


Zwor cÖevn, I = 3A


cwiewZ©Z nj wefe = VH( (awi)

Avgiv Rvwb,
VH( =  eq \f(BI,nqt) 

ev, VH( =  eq \f(5 ( 3,1029(1.6(10(19(0.05) 

ev, VH( = 1.875 ( 10(8V


ev, VH( = 2 ( 9.38 ( 10–9V


( VH( = 2 ( VH

myZivs, cwievnxi cÖ¯’ wØ¸Y I cyi“Z¡ A‡a©K n‡j nj wefe wØ¸Y n‡e|

eq \o((((,cÖkœ(6) DÏxc‡Ki wPÎvbymv‡i wb‡Pi cÖkœ¸‡jvi DËi `vI:

wP‡Î ( wPý KvM‡Ri c„‡ôi mv‡_ j¤^fv‡e wb‡Pi w`‡K †PŠ¤^K †¶‡Îi w`K wb‡`©k Ki‡Q|


[image: image2.emf]       
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 [AvBwWqvj ¯‹zj GÛ K‡jR, gwZwSj, XvKv]
K.
†PŠ¤^K cÖ‡ek¨Zv Kv‡K e‡j?
1

L.
XvKvi webwZ 31(N I wePz¨wZ 33(E ej‡Z Kx eyS?
2

M.
DÏxc‡Ki AB cwievn‡Ki Rb¨ P we›`y‡Z †PŠ¤^K d¬v· NbZ¡ wbY©q Ki|
3

N.
DÏxc‡Ki B‡jKUªbwU †Kvb w`‡K MwZkxj _vK‡j Zvi Dci wµqvkxj Zworej I †PŠ¤^K e‡ji gvb mgvb n‡eÑ MvwYwZKfv‡e we‡k­lY Ki|
4

6 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv gva¨‡g †h a‡g©i `i“b Gi ga¨w`‡q †PŠ¤^K ej‡iLv¸‡jv mn‡RB Ges †ewk msL¨vq AwZµg Ki‡Z cv‡i, Zv‡K †PŠ¤^K cÖ‡ek¨Zv e‡j| 

eq \o((,L) XvKvi webwZ 31(N ej‡Z eySvq, XvKvq fvi‡K›`ª †_‡K gy³fv‡e Szjv‡bv GKwU Pz¤^K kjvKvi A¶ w¯’i Ae¯’vq Abyf‚wgK Z‡ji mv‡_ 31( †KvY K‡i AvbZ _vK‡e Ges kjvKvwUi DËi †gi“ wb‡Pi w`‡K Suy‡K _vK‡e|

XvKvi wePz¨wZ 33(E ej‡Z eySvq, XvKvq Abyf‚wgK Z‡j mvg¨ Ae¯’vq `Ûvqgvb Pz¤^K kjvKvi A¶, †fŠ‡MvwjK DËi-`w¶Y †iLvi mv‡_ 33( †KvY Drcbœ K‡i Ges kjvKvi DËi †gi“wU †fŠ‡MvwjK A‡¶i c~e©w`‡K _v‡K| 

eq \o((,M) †mvRv Zvi n‡Z we‡ePbvaxb we›`yi `~iZ¡, a = 5cm = 0.05m 
hv Zv‡ii ˆ`‡N©¨i (1m) Zzjbvq A‡bK ¶z`ªZi| myZivs G‡¶‡Î 

B =  eq \f((0I,2(a) m~ÎwU cÖ‡hvR¨|

ZworcÖev‡ni gvb, I = 12A

k~b¨¯’v‡b †PŠ¤^K cÖ‡ek¨Zv, (0 = 4( ( 10(7 WbA(1 m(1
( wb‡Y©q P we›`y‡Z †PŠ¤^K d¬v· NbZ¡,

 B =  eq \f((0I,2(a) =  eq \f(4( ( 10(7WbA(1m(1 ( 12A, 2( ( 0.05m) 

=  eq \f(2 ( 10(7 ( 12, 0.05) = 4.8 ( 10(5 T (Ans.)
eq \o((,N) g‡b Kwi, DÏxc‡Ki B‡jKUªbwU  eq \o((,B)  (†PŠ¤^K‡¶Î) Gi w`‡Ki mv‡_ ( †Kv‡Y MwZkxj _vK‡j Gi Ici wµqvkxj Zworej I †PŠ¤^K e‡ji gvb mgvb n‡e|

Z‡e Zwor e‡ji gvb m¤ú‡K© DÏxc‡K ev cÖ‡kœ †Kv‡bv Bw½Z †`Iqv †bB|

awi, Zworej, Fe = 3.84 ( 10(17N

†PŠ¤^K e‡ji gvb, Fm = qvBsin( 


= 1.6 ( 10(19C(107ms(1 ( 4.8 ( 10(5 T ( sin( 


= 7.68 ( 10(17 sin( N

kZ©g‡Z, Fm = Fe
ev, 7.68 ( 10(17 sin(  N = 3.84 ( 10(17 N

( sin( =  eq \f(3.84 ( 10(17,7.68 ( 10(17) =  eq \f(1,2) 
( ( = sin(1  eq \b\bc(\f(1,2))= 30(
myZivs, DÏxc‡Ki B‡jKUªbwU †PŠ¤^K †¶‡Îi ( eq \o((,B)) w`‡Ki mv‡_ 30(  †Kv‡Y MwZkxj _vK‡j Zvi Ici wµqvkxj Zworej I †PŠ¤^K e‡ji gvb mgvb n‡e (hw` Zwore‡ji gvb 3.84 ( 10(17 N nq)|

eq \o((((,cÖkœ(7) GKwU †mvRv cwievnx Zv‡ii ga¨w`‡q 20A Zwor cÖevwnZ n‡”Q, ZviwU ˆ`N©¨ 5m Ges k~b¨ ¯’v‡bi †PŠ¤^K cÖ‡e¨kZv 4( ( 10(7 TmA(1|

[K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, cve©Zxcyi, w`bvRcyi]
K.
ev‡qv-mu¨v‡fvi m~ÎwU wjL|
1

L.
d¨viv‡Wi ZvwoZ †PŠ¤^Kxq Av‡e‡ki m~Î `ywU wjL|
2

M.
ZviwU n‡Z 0.8m `~i‡Z¡i †Kv‡bv we›`y‡Z †PŠ¤^K‡¶‡Îi gvb wbY©q Ki|
3

N.
ZviwU‡K †cuwP‡q e„ËKvi Kiv n‡j Gi †K‡›`ª Avweó †PŠ¤^K‡¶Î ÒMÓ b¤^i cÖ‡kœ cÖvß †PŠ¤^K‡¶‡Îi Zzjbvq KZ Kg ev †ewk n‡e?
4

7 bs cÖ‡kœi DËi

eq \o((,K) ev‡qv-mu¨v‡fvi m~Î: Òwbw`©ó gva¨‡g †Kvb cwievnxi ¶z`ª ˆ`‡N©¨i †fZi w`‡q ZworcÖevn Pjvi d‡j Gi Av‡kcv‡k †Kvb we›`y‡Z m„ó †PŠ¤^K‡¶‡Îi gvb cwievnxi ˆ`‡N©¨i mgvbycvwZK, ZworcÖev‡ni mgvbycvwZK, cwievnxi H As‡ki ga¨we›`y †_‡K H we›`yi `~i‡Z¡i e‡M©i e¨¯—vbycvwZK, cwievnx Ges cwievnxi H As‡ki ga¨we›`y I H we‡ewPZ we›`yi ms‡hvRK mij‡iLvi Aš—fz©³ †Kv‡Yi mvB‡bi mgvbycvwZK|Ó 

[image: image11.jpg]


eq \o((,L) cÖ_g m~Î: †Kv‡bv e× KzÛjxi ga¨ w`‡q AwZµvš— †PŠ¤^K Av‡ek †iLvi msL¨v ev †PŠ¤^K d¬v‡·i cwieZ©b n‡j KzÛjx‡Z Zwo”PvjK ej Z_v Zwor cÖevn Avweó nq Ges hZ¶Y G cwieZ©b ¯’vqx nq, KzÛjx‡Z Avweó Zwo”PvjK ej ev Avweó Zwor cÖevnI ZZ¶Y ¯’vqx nq|

wØZxq m~Î: †Kv‡bv KzÛjx‡Z Avweó Zwo”PvjK ej, mg‡qi mv‡_ H KzÛjxi ga¨ w`‡q AwZµvš— †PŠ¤^K d¬v‡·i cwieZ©‡bi nv‡ii FYvZ¥K gv‡bi mgvb|

GK cv‡Ki †Kv‡bv e× KzÊjxi ga¨w`‡q AwZµvš— †PŠ¤^K d¬v‡·i cwieZ©b dt mg‡q d(B n‡j d¨viv‡Wi wØZxq m~Îvbymv‡i KzÛjx‡Z H mg‡qi Zvr¶wYK Zwo”PvjK ej-


( = (  eq \f(d(B,dt) 
eq \o((,M) GLv‡b,


Zworevnx Zv‡ii ˆ`N©¨ l = 5m


Zwor cÖevn I = 20A


k~b¨¯’v‡bi †PŠ¤^K cÖ‡ek¨Zv (​0 = 4( ( 10(7 TmA(1

Zvi n‡Z we›`yi `~iZ¡ a = 0.8m


†PŠ¤^K‡¶‡Îi gvb B = ?

Avgiv Rvwb,


B =  eq \f((oI,2(a) 

=  eq \f(4( ( 10(7( 20, 2(3.14 ( 0.8) 

= 5 ( 10(6 T (Ans.) 
eq \o((,N) GLv‡b,

†mvRv Zv‡ii ˆ`N©¨ l = 5m

Zwor cÖevn I = 20A

k~b¨¯’v‡bi †PŠ¤^KK cÖ‡ek¨Zv (0 = 4( ( 10(7 TmA(1
†mvRv Zvi n‡Z 0.8m `~i‡Z¡ †PŠ¤^K †¶‡Îi gvb B = 5 ( 10(6T

g‡bKwi, 

ZviwU‡K †cuwP‡q e„ËvKvi Ki‡j Gi e¨vmva© nq r Ges †K‡›`ª †PŠ¤^K‡¶‡Îi gvb nq B(|

cÖkœg‡Z, 2(r = l
ev, r =  eq \f(l,2() 
ev, r =  eq \f(5,2 ( 3.14) 
( r = 0.7962 m

AvgivRvwb, B( =  eq \f((0I,2r) 
ev, B( =  eq \f(4( ( 10(7(20,2 ( 0.7962) 
ev, B( = 1.58 ( 10(5 T

ev, B( = 3.16 ( 5 ( 10(6
( B( = 3.16 ( B

myZivs, ZviwU‡K †cuwP‡q e„ËvKvi Kiv n‡j †K‡›`ª Avweó †PŠ¤^K‡¶Î ÔMÕ bs cÖ‡kœ cÖvß †PŠ¤^K‡¶‡Îi 3.16 ¸Y nq|
eq \o((((,cÖkœ(8) 20cm ˆ`N©¨ I 5cm cÖ¯’ wewkó GK cv‡Ki GKwU AvqZvKvi KzÛjx Dj¤^Z‡j we`¨gvb| Gi g‡a¨ Abyf‚wgK w`‡K 5T gv‡bi †PŠ¤^K‡¶Î wµqv Ki‡Q| KzÛjxi ga¨ w`‡q 2A Zwor cÖevwnZ n‡”Q|
[Avb›` †gvnb K‡jR, gqgbwmsn]
K.
Zwor Pz¤^Kxq Av‡e‡ki †¶‡Î d¨viv‡Wi 2q m~Î wee„Z Ki|
1

L.
GKwU †÷c WvDb UªvÝdigv‡ii cÖvBgvix I †m‡KÛvix‡Z cvK msL¨vi AbycvZ 1 Gi †P‡q †ewk e¨vL¨v Ki|
2

M.
DÏxc‡Ki KzÛjxwU‡Z cÖhy³ U‡K©i gvb wbY©q Ki|
3

N.
KzÛjxwU AvqZvKvi bv n‡q eM©vKvi n‡j cÖhy³ U‡K©i gv‡bi †Kvbiƒc cwieZ©b n‡e Kx? MvwYwZK we‡kl‡Yi gva¨‡g e¨vL¨v Ki|
4

8 bs cÖ‡kœi DËi

eq \o((,K) ZworPz¤^Kxq Av‡e‡ki †¶‡Î d¨viv‡Wi 2q m~ÎwU n‡jv e× KzÛjx‡Z Avweó Zwo”PvjK ej KzÛjxi ga¨w`‡q AwZµvš— †PŠ¤^K d¬v‡·i cwieZ©‡bi FbvÍK nv‡ii mgvbycvwZK| 

eq \o((,L) GKwU †÷c WvDb UªvÝdg©v‡ii gyL¨ KzÛjxi wefe †_‡K †MŠY KzÛjxi wefe Kg _v‡K, A_©vr ES < EP.

Avevi, gyL¨ I †MŠY KzÛjx‡Z cvKmsL¨v h_vµ‡g np I ns n‡j, 

 eq \f(EP​,ES) =  eq \f(np,ns)  wKš‘  eq \f(EP​,ES) > 1 ( eq \f(np,ns) >1

myZivs, GKwU †÷c WvDb UªvÝdg©v‡ii cÖvBgvix I †m‡KÛvix‡Z cvKmsL¨vi AbycvZ 1 Gi †P‡q †ewk|

eq \o((,M) †`Iqv Av‡Q,

KzÛjxi cvKmsL¨v, N = 1

†¶Îd‡ji gvb, A = 20cm ( 5cm = 100 cm2 = 0.01m2
ZworcÖevn, I = 2A

†PŠ¤^K †¶Î, B = 5T

 eq \o((,A) I  eq \o((,B) Gi ga¨Kvi †KvY, ( = 0( A_ev, 180( (DÏxcKg‡Z) †ei Ki‡Z n‡e, U‡K©i gvb, T = ?

Avgiv Rvwb, ( = NIAB Sin(

= 1 ( 2A ( 0.01m2 ( 5T ( sin0( (ev sin 180()


= 0 Nm (Ans.)

eq \o((,N) g‡bKwi, GKwU AvqZvKvi KzÛjx †Kv‡bv †PŠ¤^K Av‡ek †¶‡Î we`¨gvb| Gi GK‡Rvov evûi ˆ`N©¨ l Ges Aci †Rvov evûi ˆ`N©¨ K Zvn‡j KzÛjxi †¶Îdj , A = lK

KzÛjxi ga¨w`‡q cÖev‡ni gvb I, ‡PŠ¤^K Av‡ek †¶‡Îi gvb B Ges KzÛjxi cvKmsL¨v N n‡j I  eq \o((,A) I  eq \o((,B) Gi ga¨Kvi †KvY  ( n‡j, KzÛjx‡Z D™¢‚Z U‡K©i gvb,

(( = NIAB Sin(...(i)

hw` µ = K nq wKš‘ †¶Îd‡ji gvb (A) AcwiewZ©Z _v‡K Z‡e KzÛjxwU eM©vKvi n‡q hvq Ges (i) bs Abymv‡i U‡K©i gv‡bi cwieZ©b N‡Ubv (A, N, I, B, ( mKj ivwk AcwiewZ©Z _vKvq)

myZivs, DÏxc‡Ki KzÛjxwU AvqZvKvi bv n‡q eM©vKvi n‡j cÖhy³ U‡K©i gv‡bi †Kv‡bviƒc cwieZ©b n‡e bv, hw` †¶Îdj AcwiewZ©Z _v‡K|   

eq \o((((,cÖkœ(9) 


[image: image3.emf]       
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wP‡Î P I Q `ywU h_vµ‡g mij Zworevnx I e„ËvKvi cwievnx Zvi| Df‡qi ga¨w`‡q 10A Zwor cÖevwnZ n‡”Q|

[K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, iscyi]

K.
1 †Umjv ej‡Z Kx †evSvq?
1

L.
Zwor cÖev‡ni †PŠ¤^K wµqv e¨vL¨v Ki|
2

M.
A we›`y‡Z †PŠ¤^K †¶Î wbY©q Ki|
3

N.
DÏxc‡K Zworevnx Zvi n‡Z A I B we›`yi `~iZ¡ mgvb n‡j †Kvb we›`y‡Z †PŠ¤^K †¶‡Îi gvb †ewk n‡e? MvwYwZK we‡k­lY K‡i gZvgZ `vI|
4

9 bs cÖ‡kœi DËi

eq \o((,K) †h †PŠ¤^K †¶‡Îi j¤^w`‡K GKK gv‡bi GKwU PvR© GKK †e‡M Mgb Ki‡j Zv Zvr¶wYKfv‡e 1N gv‡bi ej Abyfe K‡i Zvi gvb‡K 1 †Umjv e‡j| 

eq \o((,L) †h †Kv‡bv AvK…wZi cwievnK ev Zv‡ii ga¨w`‡q Zwor cÖevwnZ n‡j Gi PvicvkRy‡o GKwU †PŠ¤^K †¶‡Îi D™¢e nq, d‡j H AÂ‡j Pz¤^K`Û ev ¸ov Pz¤^K ivLv n‡j Zv †PŠ¤^K AvKl©b- weKl©‡Yi `i“b wfbœfv‡e mw¾Z nq ev wfbœfv‡e mw¾Z nIqvi †Póv K‡i ev mw¾Z n‡Z _v‡K| ZvwË¡Kfv‡e, †Kv‡bv †mvRv Zv‡ii Pvicv‡k AmsL¨ DËi †gi“ _vK‡j H Zv‡ii ga¨w`‡q Zwor cÖev‡ni `i“b †gi“¸‡jv Zv‡ii Pvicv‡k e„Ëc‡_ AvewZ©Z n‡Z _v‡K| G mKj NUbv ZworcÖev‡ni †PŠ¤^K wµqv wb‡`©k K‡i| 

eq \o((,M) †`Iqv Av‡Q,

†mvRv Zv‡ii ga¨w`‡q AwZµvš— cÖevn , I = 10A

†mvRv Zvi n‡Z we‡ePbvaxb we›`yi `~iZ¡, a = 5cm = 0.05m

Rvbv Av‡Q,

k~b¨¯’v‡b ev evqy‡Z †PŠ¤^K cÖ‡ek¨Zv, (0 = 4( ( 10(7 WbA(1m(1
†ei Ki‡Z n‡e, A we›`y‡Z †PŠ¤^K †¶Î, B = ?

AvgivRvwb, B =  eq \f((0I, 2(a) 

=  eq \f(4( ( 10(7 WbA(1m(1 ( 10A, 2( ( 0.05m) 

= 4 ( 10(5 Tesla (Ans.) 
eq \o((,N) DÏxc‡Ki wØZxq wP‡Î GKwU KzÛjx †`Lv‡bv n‡q‡Q|

Gi cvKmsL¨v, n = 1

KzÛjxi ga¨w`‡q AwZµvš— cÖevn, I = 10A

B we›`ywU KzÛjxi †K‡›`ª Aew¯’Z Ges KzÛjxi e¨vmva© r = 5cm = 0.05m

( KzÛjxi †K‡›`ª (B we›`y‡Z) †PŠ¤^K †¶Î,

B( =  eq \f((0nI,2r) =  eq \f(4( ( 10(7 WbA(1m(1(1 ( 10A, 2 ( 0.05m) = 1.2566 ( 10(4T

j¶¨Kwi, 1.2566 ( 10(4 T > 4 ( 10(5T

ev, B( > B

A_©vr B we›`y‡Z †PŠ¤^K †¶‡Îi gvb †ewk n‡e|

eq \o((((,cÖkœ(10) wb‡Pi wP‡Î GKwU PvR© q0 †PŠ¤^K †¶Î B-Gi mv‡_ (  †Kv‡Y (  †e‡M MwZkxj i‡q‡Q|
[we G Gd kvnxb K‡jR, XvKv]
[image: image12.bmp]


K.
†PŠ¤^K d¬v· NbZ¡ Kx? 
1

L.
†PŠ¤^K d¬v· I †PŠ¤^K d¬v· Nb‡Z¡i m¤úK©wU wjL|
2

M.
DÏxc‡Ki wP‡Îi †PŠ¤^K †¶Î 0.5 †Um&jv Ges GKwU B‡jKUªb †PŠ¤^K †¶‡Îi mv‡_ 80( †Kv‡Y 105ms(1 †e‡M MwZkxj _vK‡j B‡jKUªbwUi Dc‡i †PŠ¤^K e‡ji gvb wbY©q Ki|
3

N.
DÏxc‡Ki wP‡Îi MwZkxj PvR©wUi Dc‡i wµqvkxj e‡ji ivwkgvjv cÖwZcv`b Ki| PvR©wU hw` †PŠ¤^K †¶‡Îi mv‡_ (i) 90(  †Kv‡Y Ges (ii) 0(  †Kv‡Y MwZkxj nq Z‡e e‡ji gvb Kxiƒc n‡e?
4

10 bs cÖ‡kœi DËi
eq \o((,K) †PŠ¤^K †¶‡Î †Kv‡bv ¯’v‡bi GKK †¶Îd‡ji ga¨w`‡q j¤^fv‡e †h cwigvY †PŠ¤^K d¬v· Mgb K‡i Zv‡K †PŠ¤^K d¬v· NbZ¡ e‡j| 

eq \o((,L) †PŠ¤^K d¬v· (() Ges †PŠ¤^K d¬v· Nb‡Z¡i ( eq \o((,B) ) m¤úK©wU wbæiƒc: (() =  eq \o((,A) . eq \o((,B) = AB Cos(
‡PŠ¤^K d¬v· NbZ¡ †f±i ivwk n‡jI †PŠ¤^K d¬v· †¯‹jvi ivwk|  eq \o((,A) Øviv Zj †f±i eySvq, ( n‡jv  eq \o((,A) I  eq \o((,B)  †f±iØ‡qi ga¨Kvi †KvY|  eq \o((,A) I  eq \o((,B) Gi aª“egv‡bi Rb¨ ( hZ Kg n‡e, ( ZZ †ewk n‡e|

eq \o((,M) †`Iqv Av‡Q, †PŠ¤^K †¶Î, B = 0.5 T


B‡jKUª‡bi PvR©, q = 1.6 ( 10(19

B‡jKUª‡bi MwZ‡eM, v = 105ms(1
†PŠ¤^K †¶Î Ges B‡jKUª‡bi MwZ‡e‡Mi ga¨Kvi †KvY, ( = 80(
†ei Ki‡Z n‡e, wµqvkxj †PŠ¤^K ej, F = ?

Avgiv Rvwb, F = qvB Sin(

= 1.6 ( 10​(19C ( 105 ms(1 ( 0.5T ( Sin 80(

= 7.88 ( 10(15 N (Ans.) 

eq \o((,N) DÏxc‡K wµqvkxj ej n‡jv †PŠ¤^K ej (Fm)

GwU Pv‡R©i gv‡bi (q) mgvbycvwZK

A_©vr Fm ( q hLb; v, B Ges ( AcwiewZ©Z _v‡K

Avevi, Fm ( V (PvwR©Z KYvi MwZ‡eM) hLb q, v, ( AcwiewZ©Z| Fm ( B (†PŠ¤^K †¶Î) hLb q, v, ( AcwiewZ©Z Ges Fm ( sin( (( n‡jv  eq \o((,V) I  eq \o((,B) Gi ga¨Kvi †KvY) hLb q, v, B AcwiewZ©Z †f‡`i Ic‡iv³ m¤úK©¸‡jv n‡Z cvB, Fm ( qvB sin(
ev, Fm = kqvB sin(
SI c×wZ‡Z Fm, q, v, B ivwkmg~‡ni GKK Ggb †hgb k = 1 nq 

( Fm = qvBsin(
Z`ycwi, cix¶vq †`Lv †M‡Q  eq \o((,V) (  eq \o((,B) †f±i †h w`K wb‡`©k K‡i, †PŠ¤^K e‡ji w`K nq †mB w`‡K|

( Fm = qvB Sin( = q  eq \o((,V) (  eq \o((,B) w`‡K|

ev,  eq \o((,Fm) = q ( eq \o((,V) (  eq \o((,B) )

BnvB wb‡Y©q ivwkgvjv| (cÖwZcvw`Z n‡jv) 

PvR©wU hw` †PŠ¤^K †¶‡Îi mv‡_ ( = 90( †Kv‡Y MwZkxj _v‡K Z‡e †PŠ¤^K e‡ji gvb, Fm qvB sin( 

= 1.6 ( 10(19C ( 105ms(1 ( 0.5T ( Sin 90(
= 8 ( 10 ( 15N

PvR©wU hw` †PŠ¤^K †¶‡Îi mv‡_ ( = 0( †Kv‡Y MwZkxj nq Z‡e †PŠ¤^K e‡ji gvb, Fm = qvB Sin 0( = 0N 

eq \o((((,cÖkœ(11) GKwU j¤^v I †mvRv Zv‡i 60 A Zwor mieivn Kiv n‡jv| Zvi †_‡K 40 cm `~‡i P GKwU we›`y| cieZx©‡Z ZviwU euvwK‡q 40cm e¨vvmv‡a©i GK cv‡Ki e„ËvKvi KzÛjx Kiv n‡jv hvi †K›`ª nj Q|
[weqvg g‡Wj ¯‹zj I K‡jR, e¸ov]
K.
nj wefe Kv‡K e‡j?
1

L.
UªvÝdigvi wWwm cÖev‡n KvR K‡i bv- e¨vL¨v Ki|
2

M.
P we›`y‡Z †PŠ¤^K‡¶‡Îi gvb wbY©q Ki|
3

N.
cwievnx †_‡K P I Q we›`y mg`~‡i _vK‡jI †PŠ¤^K‡¶‡Îi gvb wfbœ| MvwYwZK we‡k­l‡Yi gva¨‡g gZvgZ `vI|
4

11 bs cÖ‡kœi DËi

eq \o((,K) djK ev cvZ AvK…wZi cwievnxi g‡a¨ ˆ`N©¨ eivei Zwor cÖevwnZ n‡j Ges †ea ev D”PZv eivei †PŠ¤^K †¶Î weivR Ki‡j, Gi cÖ¯’ eivei `yB cÖv‡š—i g‡a¨ †h wefe cv_©‡K¨i m„wó nq Zv‡K nj wefe e‡j| 

eq \o((,L) UªvÝdigv‡i ch©ve„Ë ev w`K cwieZx© D”P wefe‡K wbæ wef‡e Avi wbæ wefe‡K D”P wef‡e iƒcvš—i Kiv nq| Zwor‡PŠ¤^K Av‡e‡ki Dci wfwË K‡i GwU ˆZwi Kiv nq| Zwor‡PŠ¤^K Av‡e‡ki Rb¨ Zwor d¬v‡·i cwieZ©b e¨a¨Zvg~jK| wKš‘ wWwm jvB‡b d¬v‡·i cwieZ©b nq bv| ZvB- UªvÝdg©v‡i wWwm jvBb ev wWwm cÖevn KvR K‡i bv| 

eq \o((,M)  GLv‡b,


Zvi n‡Z P we›`yi `~iZ¡,


a = 40cm = 0.4m


Zwor cÖevn, I = 60A


P we›`y‡Z †PŠ¤^K †¶‡Îi gvb, BP = ?

Avgiv Rvwb,


BP =  eq \f((0I, 2(a) 

=  eq \f(4( ( 10(7 TmA(1 ( 60A, 2 ( ( ( 0.4m) 

= 3 ( 10(5T   (Ans.)
 eq \o((,N) cieZx©‡Z ZviwU evwK‡q 40cm e¨vmv‡a©i GK cv‡Ki e„ËvKvi KzÛjx Kiv n‡jv| hvi †K›`ª, n‡”Q, Q 

A_©vr, 

Zv‡ii e¨vmva©, (r) = 40cm


= 0.4 m

cvK msL¨v, n = 1

Zwor cÖevn, I = 60A

Ges P we›`y‡Z †PŠ¤^K‡¶‡Îi gvb BP = 3 ( 10(5T

Q we›`y‡Z †PŠ¤^K †¶‡Îi gvb BQ =  eq \f((0nI,2r) 

=  eq \f(4( ( 10(7 TmA(1 ( 1 ( 60A, 2 ( 0.4m) 

= 9.42(10–5T

†h‡nZz Q we›`y‡Z †PŠ¤^‡¶Î (BQ)>P we›`y‡Z †PŠ¤^K‡¶‡Î (BP) A_©vr P I Q cwievnx n‡Z mg`~‡i _vK‡jI P A‡c¶v Q we›`y‡Z †PŠ¤^K‡¶‡Îi gvb †ewk|  

eq \o((((,cÖkœ(12) 20C gv‡bi GKwU PvR©  eq \o((,v) = ( eq \o(^,i) +  eq \o(^,k) ) ms(1 †e‡M GKwU ¯’v‡b wePiY K‡i †hLv‡b GKwU Zwor †¶‡Î  eq \o((,E) = ( eq \o(^,i) +  eq \o(^,j) ( 2 eq \o(^,k) ) NC–1 Ges GKwU †PŠ¤^K †¶Î  eq \o((,B) = (2 eq \o(^,i) + 3 eq \o(^,j))T we`¨gvb|
[we G Gd kvnxb K‡jR, h‡kvi]
K.
†PŠ¤^K †¶Î Kv‡K e‡j?
1

L.
`ywU wecixZ w¯ú‡bi B‡jKUªb †PŠ¤^K †¶Î m„wó K‡i‡Z cv‡i bv †Kb e¨vL¨v Ki|
2

M.
PvR©wUi Dci wµqvkxj †PŠ¤^K e‡ji gvb wbY©q Ki|
3

N.
MwZkxj Pv‡R©i Dci wµqvkxj j‡iÄ ej c„_Kfv‡e Zwor ej I †PŠ¤^K ej A‡c¶v e„nËi n‡e| Dw³wUi mZ¨Zv hvPvB Ki|
4

12 bs cÖ‡kœi DËi

eq \o((,K) GKwU Pz¤^‡Ki cvk¦©eZx© †h AÂ‡j Aci GKwU Pz¤^K ev Pz¤^K c`v_© ¯’vcb Ki‡j Zv AvKl©Y ev weKl©Y ej jvf K‡i Zv‡K †PŠ¤^K †¶Î e‡j| 

eq \o((,L) wbR A‡¶i mv‡c‡¶ N~Y©vqgvb B‡jKUªb GKwU wbw`©ó w`‡K †PŠ¤^K †¶Î cÖvej¨ ˆZwi K‡i| AZGe , `ywU wecixZ w¯ú‡bi B‡jKUªb `ywU wecixZ w`‡K †PŠ¤^K †¶‡Îi cÖvej¨ ˆZwi Ki‡e| mggv‡bi wKš‘ wecixZ w`‡K wµqvkxj GB `ywU †PŠ¤^K cÖve‡j¨i jwä k~b¨ n‡e| myZivs wecixZ w¯ú‡bi `ywU B‡jKUªb †PŠ¤^K †¶Î Ki‡Z cv‡i bv| 

eq \o((,M) †`Iqv Av‡Q,


Pv‡R©i cwigvY, q = 20C


Pv‡R©i †eM,  eq \o((,v) = ( eq \o(^,i) +  eq \o(^,k) ) ms(1

†PŠ¤^K †¶Î,  eq \o((,B) = (2 eq \o(^,i) + 3 eq \o(^,j) )T


†PŠ¤^K ej, FB = ?

Aveiv Rvwb,  eq \o((,FB) = q ( eq \o((,v) (  eq \o((,B) )

GLv‡b,  eq \o((,v) (  eq \o((,B) = ^,i)  eq \s\doun15(\x\le(\s(,1,2))) 

 eq \s\doun15(\s( eq \o(^,j) ,0,3)) 

 eq \s\doun15(\x\ri(\s( eq \o(^,k) ,1,0))) 


= (3 eq \o(^,i) + 2 eq \o(^,j) + 3 eq \o(^,k) 
(  eq \o((,FB) = 20((3 eq \o(^,i) + 2 eq \o(^,j) + 3 eq \o(^,k) )

ev,  eq \o((,FB) = (60 eq \o(^,i) + 40 eq \o(^,j) + 60 eq \o(^,k) 
ev, | eq \o((,FB)| =  eq \r(((60)2 + 402 + 602) 
( | eq \o((,FB)| = 93.8N
eq \o((,N) †`qv Avv‡Q, 

Pv‡R©i cwigvY, q = 20C

Zwor †¶Î cÖvej¨,  eq \o((,E) =  eq \o(^,i) +  eq \o(^,j) ( 2 eq \o(^,k) 
Avgiv Rvwb,

Zwor ej,  eq \o((,FE)  =  eq \o((,qE) 

= 20( eq \o(^,i) +  eq \o(^,j) ( 2 eq \o(^,k) )


= 20 eq \o(^,i) + 20 eq \o(^,j) ( 40 eq \o(^,k) )

ev, FE =  eq \r(202 + 202 + ((40)2) 
( FE = 48.98 N

(M) n‡Z cÖvß, FE = 93.8 N

Avevi,

j‡iÄ ej,  eq \o((,FL) =  eq \o((,FB) +  eq \o((,FE) 

= (60 eq \o(^,i) + 40 eq \o(^,j) + 60 eq \o(^,k) + 20 eq \o(^,i) + 20 eq \o(^,j) ( 40 eq \o(^,k) 
ev,  eq \o((,FL) = –40 eq \o(^,i) + 60 eq \o(^,j) + 20 eq \o(^,k) 
( FL =  eq \r(((40)2 + 602 + 202) 

= 74.83 N

j‡iÄ ej nj Zwor ej I †PŠ¤^K e‡ji jwä| `ywUi †f±i ivwki jwäi gvb c„_Kfv‡e †f±i `ywU †_‡K me©`v eo n‡e GgbwU bq| Dc‡ii MvwYwZK wnmveI †m K_vB cÖgvY K‡i|

myZivs, MwZkxj Pv‡R©i Ici wµqvkxj j‡iÄ ej c„_Kfv‡e Zwor ej I †PŠ¤^K ej A‡c¶v e„nËi n‡e G K_vwU mZ¨ bq|
eq \o((((,cÖkœ(13) 


[image: image4.emf]     

.16 m   . 20   m  

B   D  

C  

E  

1   m  

1   m  

A  

 B  


wP‡Î, I = 5 Amp Ges B = 0.15 T

[K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, †gv‡gbkvnx]
K.
†PŠ¤^K †¶‡Îi msÁv `vI|
1

L.
nj †fv‡ë‡Ri Avavb evnK abvÍK Ges FYvÍK wPÎ Gu‡K e¨vL¨v Ki|
2

M.
BC evûi Dci wµqvkxj e‡ji gvb wbY©q Ki|
3

N.
wP‡Î AB, CD Ges DE evûi Dci wµqvkxj e‡ji mgwó BC evûi Dci wµqvkxj e‡ji mgvb n‡e wK? MvwYwZKfv‡e we‡k­lY Ki|
4

13 bs cÖ‡kœi DËi

eq \o((,K) GKwU Pz¤^‡Ki cvk¦©eZ©x †h AÂ‡j Aci GKwU Pz¤^K ev †PŠ¤^K c`v_© ¯’vcb Ki‡j AvKl©Y ev weKl©Y ej Abyf‚Z nq Zv‡K †PŠ¤^K †¶Î e‡j| 

eq \o((,L) †Kvb Zworevnx cwievnK‡K †PŠ¤^K †¶‡Î ¯’vcb Ki‡j Zwor cÖevn I †PŠ¤^K †¶Î Df‡qi mv‡_ j¤^ eivei GKwU wefe cv_©‡K¨i m„wó nq Zv‡K nj wefe cv_©K¨ ejv nq|


[image: image5.emf]     

+  +  +  +  +  +  +  +  +  +  

F  

V  

I  


cÖ`wk©Z wPÎ n‡Z †`Lv hvq †h we`y¨r cÖevn ab Pv‡R©i Rb¨ n‡j cv‡Zi cÖ¯’ eivei Ic‡ii c„‡ôi wefe wb‡Pi c„‡ôi wefe A‡c¶v eo n‡e|

c¶vš—‡i, cÖevn FYPv‡R©i Rb¨ n‡j wecixZ Ae¯’v n‡e A_©vr wb‡Pi c„‡ôi wefe Ic‡ii c„‡ôi wefe †_‡K eo n‡e| 

eq \o((,M) †`qv Av‡Q,


Zwor cÖevn, I = 5A


†PŠ¤^K †¶Î, B = 0.15 T


BC evûi ˆ`N©¨, lBC = 0.16m


BC evûi Ici wµqvkxj ej, FBC = ?

Avgiv Rvwb,


F = IlB sin(

ev, FBC = IlBC B sin(

= 5 ( 0.16 ( 0.15


( FBC = 0.12 N

Ans: 0.12 N 
eq \o((,N) †`qv Av‡Q,


Zwor cÖevn, I = 5A


†PŠ¤^K †¶Î, B = 0.15 T


AB evûi ˆ`N©¨, lAB = 0.1m


CD evûi ˆ`N©¨, lCD = 0.2m


DE evûi ˆ`N©¨, lDE = 1m

Avgiv Rvwb,


FAB = IlAB B sin(

= 5 ( 1 ( 0.15 sin 0(

= 0 N


FDE = IlDE B sin(

= 5 ( 1 ( 0.15 sin 0(

= 0 N

FCD = IlCD B sin(
wKš‘, CD evûi †¶‡Î,

( = sin(1  eq \b\bc(\f(0.16,0.2)) 

= 53.13(
AZGe, FCD = 5 ( 0.2 ( 0.15 sin 53.13(

= 0.12 N

myZivs, AB, CD Ges DE evûi Dci wµqvkxj e‡ji mgwó,

F = FAB + FCD + FDE

= 0 + 0.12 + 0


= 0.12 N

Avevi, (M) n‡Z cÖvß, FBC = 0.12 N

( F = FBC  

eq \o((((,cÖkœ(14) 


[image: image6.emf]       

I = 5A  

5cm  

P  


wP‡Î 1m j¤^v GKwU cwievn‡Ki ga¨ w`‡q 5A Zwor cÖevwnZ n‡”Q|

[SvjKvwV miKvwi K‡jR, SvjKvwV]
K.
webwZ Kx?
1

L.
Ô†j‡Äi m~Î kw³i wbZ¨Zv †g‡b P‡jÕ e¨vL¨v Ki|
2

M.
P we›`y‡Z m„ó †PŠ¤^K †¶‡Îi gvb wbY©q Ki|
3

N.
DÏxc‡K ewY©Z ZviwU‡K †cuwP‡q GKwU e„ËvKvi wis ˆZwi Ki‡j wis Gi †K‡›`ª †PŠ¤^K †¶‡Îi gvb wbY©q K‡i †`LvI †h, Zv P we›`yi †PŠ¤^K †¶‡Îi †P‡q †ewk n‡e bv|
4

14 bs cÖ‡kœi DËi

eq \o((,K) †KvY ¯’v‡b c„w_exi †PŠ¤^K †¶‡Îi AwfgyL, Abyf‚wgK Z‡ji mv‡_ †h †KvY K‡i _v‡K, Zv‡K H ¯’v‡bi webwZ e‡j| 

eq \o((,L) †j‡Äi m~Î †_‡K Avgiv Rvwb †h, †Kv‡bv KzÛjx‡Z Avweó Zwor cÖev‡ni kw³ Gi m„wói KviY‡KB evav †`q| †Kv‡bv KzÛjx I Pz¤^‡Ki ga¨eZx© Av‡cw¶K MwZi Rb¨ KzÛjx‡Z Avweó- ZworcÖev‡ni D™¢e nq| hv H Av‡cw¶K MwZ‡Z †h kw³ e¨q nq Zv Zwor kw³‡Z iƒcvš—wiZ n‡q KzÛjx‡Z ZworcÖev‡ni m„wó K‡i| 

myZivs Zwor cÖev‡ni †PŠ¤^K wµqv kw³i wbZ¨Zv m~Î †g‡b P‡j| 

eq \o((,M)  GLv‡b,


Zwor cÖevn, I = 5A


j¤^ `~iZ¡, a = 5cm = 0.05 m


(o = 4( ( 10(7 WbA(1 m(1

†PŠ¤^K †¶Î, B = ?

Avgiv Rvwb,


B =  eq \f((oI, 2(a) 

=  eq \f((4( ( 10(7 WbA(1m(1) ( (5A),2( ( (0.05m)) 

= 2 ( 10(5 Wbm(2
 A_©vr, P we›`y‡Z †PŠ¤^K †¶‡Îi gvb, 2 ( 10(5 Wb m(2
eq \o((,N) GLv‡b,

e„ËvKvi wis Gi cwiwa = cwievn‡Ki ˆ`N©¨ = 1m

ZworcÖevn, I = 5A

(o = 4( ( 10(7 WbA(1m(1
†K‡›`ª †PŠ¤^K †¶Î, B = ?

aiv hvK, e„ËvKvi wis Gi e¨vmva© = r

Zvn‡j, cwiwa = 2(r

ev, 1m = 2(r

( r =  eq \f(1,2() m

Avgiv Rvwb,e„ËvKvi wis Gi Rb¨ †K‡›`ª †PŠ¤^K †¶Î, B =  eq \f((oI,2() 
( B =  eq \f((4( ( 10(7 WbA(1m(1) ( (5 A), 2 ( \f(1,2() m) 

= 1.97 ( 10(5 Wbm(2 

†h‡nZz e„ËvKvi wis Gi †K‡›`ª †PŠ¤^K †¶‡Îi gvb, P we›`yi †PŠ¤^K †¶‡Îi †P‡q Kg, †m‡nZz wis Gi †K‡›`ª †PŠ¤^K †¶‡Îi gvb P we›`yi †PŠ¤^K †¶‡Îi †P‡q †ewk n‡e bv|
eq \o((((,cÖkœ(15) 0.02m cÖ‡¯’i GKwU avZe cvZ 5T mylg †PŠ¤^K †¶‡Î ci¯ú‡ii mv‡_ j¤^fv‡e Aew¯’Z| cv‡Zi g‡a¨ cv‡Zi ˆ`N©¨ eivei A_©vr †PŠ¤^K †¶‡Îi j¤^fv‡e GKwU B‡jKUªb 4 ( 10–3 ms–1  †e‡M MwZkxj n‡jv| 
[K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, ˆmq`cyi]

K.
cÖZ¨veZ©x cÖwµqv Kv‡K e‡j?
1

L.
wbDwK¬q wdkb wewµqv ej‡Z wK eyS- e¨vL¨v Ki|
2

M.
B‡jKUª‡bi Dci KZ †PŠ¤^K ej wµqv Ki‡e? 
3

N.
cv‡Zi cÖ¯’ eivei †Kvb wefe cv_©K¨ m„wó n‡e Kx? n‡j Zv KZ?
4

15 bs cÖ‡kœi DËi

eq \o((,K) †h cÖwµqv wecixZgyLx n‡q cÖZ¨veZ©b K‡i Ges m¤§yLeZ©x I wecixZgyLx cÖwµqvi cÖwZ ¯—‡i Zvc I Kv‡Ri djvdj mgvb I wecixZ nq, †mB cÖwµqv‡K cÖZ¨veZ©x cÖwµqv e‡j| 
eq \o((,L) †h cÖwµqvq GKwU fvix wbDwK¬qvm wewk­ó n‡q cÖvq mgvb f‡ii `ywU wbDwK¬qvm ˆZwi nq Ges kw³ wbM©Z nq Zv‡K wbDwK¬q wdkb e‡j| †hgb: 

 eq \s(235,92) U +  eq \s(1,0) n (  

   eq \b\bc\[(\s(236,92) U)* (    eq \s(141,56) Ba +  eq \s(92,36) kr + 3  eq \s(1,0) n + kw³ (200MeV)

eq \o((,M) GLv‡b,

B‡jKUª‡bi PvR©, q = 1.6 ( 10–19C 


B‡jKUª‡bi  †eM, v = 4 ( 10–3 ms–1 


†PŠ¤^K‡¶Î, B = 5T 


ga¨eZ©x †KvY, ( = 90(
Avgiv Rvwb,


F = qv Bsin( 


= 1.6 ( 10–19( 4 ( 10(3 ( 5 ( sin 90(

= 3.2( 10–21 N (Ans.)
eq \o((,N) cv‡Zi cÖ¯’ eivei wefe cv_©K¨ m„wó n‡e hvi bvg nj wefe|

GLv‡b,


†PŠ¤^K †¶Î, B = 5T 


B‡jKUª‡bi †eM v = 4 ( 10–3 ms–1


cyi“Z¡ d = 0.02m

Avgiv Rvwb,


nj wefe VH = Bvd 


= 4 ( 10–3 ( 0.02 ( 5 


= 4 ( 10–4V (Ans.)

eq \o((((,cÖkœ(16) 
[image: image13.png]Fh b+





Nb‡Ki fi =  2.28kg

Nb‡Ki NbZ¡ = 7600 kg/m3 

[PÆMÖvg K‡jR, PÆMÖvg]

K.
cvi¯úvwiK Av‡ek ¸YvsK Kv‡K e‡j?
1

L.
AvK…wZ ¸Yv¼ e¨vL¨v Ki| 
2

M.
hw` F = 7.68 ( 10(23 N nq Z‡e VM Gi gvb †ei Ki| 
3

N.
DcwiD³ Z‡_¨i wfwË‡Z Nb‡Ki GKK AvqZ‡b gy³ B‡j±ª‡bi msL¨v †ei Kiv m¤¢e- Dw³wUi mZ¨Zv MvwYwZKfv‡e hvPvB Ki| 
4

16 bs cÖ‡kœi DËi

eq \o((,K) †Kvb gyL¨ KzÛjx‡Z GKK Zwor cÖev‡ni Rb¨ †MŠY KzÛjx‡Z mshy³ d¬v·‡K cvi¯úvwiK Av‡ek ¸YvsK e‡j|  

eq \o((,L) w¯’wZ¯’vcK mxgvi g‡a¨ e¯‘i K…š—b cxob I K…š—b weK…wZi AbycvZ GKwU aª“e msL¨v| G aª“emsL¨v‡K `„pZvi ev KvwV‡b¨i ¸YvsK ev AvK…wZ ¸Yv¼ e‡j| 

( AvK…wZ ¸Yv¼, ( =  eq \f(K…š�b cxob,K…š�b weK…wZ) 

=  eq \f(F / A,() 

=  eq \f(F,A()   
[( ( = K…š—b weK…wZ] 

eq \o((,M) GLv‡b, 

Nb‡Ki fi, m = 2.28kg

NbZ¡, ( = 7600 kgm(3 

( AvqZb, 

V =  eq \f(m,() 

=  eq \f(2.28 kg,7600 kgm(3)  


= 3 ( 10(4m3 

	Avevi, 

Nb‡Ki AvqZb, 

V = l ( b ( t 

( b =  eq \f(V,l ( t) 

=  eq \f(3 ( 10(4m3,1m ( 10(3m) 

= 0.3m 
	GLv‡b, 


ˆ`N¨© = l = 1m 


cyi“Z¡, t = 1 ( 10(3m 


cÖ¯’, d = ? 


 Avevi, 

	F = qvBsin(, 

v =  eq \f(F,qB) 

=  eq \f(7.68 ( 10(23,1.6 ( 10(19 ( 1.2) 

= 4 ( 10(4 ms(1 
	GLv‡b, 

ga¨eZx© †KvY, ( = 90( 


q = 1.6 ( 10(19C 

†eM, v = ? 


B = 1.2T 

ej, F = 7.68 ( 10(23 N

wefe, VH = ? 


Avevi, 

nj wefe, 

VH = vBd


= 4 ( 10(4 ms(1 ( 1.2T ( 0.3m


= 1.44 ( 10–4 Volt 

( nj wefe = 1.44 ( 10(4 Volt. 

eq \o((,N) M bs †_‡K, VH = 1.44 ( 10(4 volt 

DÏxc‡Ki Z_¨ †_‡K Nb‡Ki GKK AvqZ‡b gy³ B‡jKUª‡bi msL¨v †ei Kiv m¤¢e| 

	Avgiv Rvwb, 

VH =  eq \f(BI,nqt) 
ev, n =  eq \f(BI,VH qt) 
=  eq \f(1.2 ( 100,1.44 ( 10(4 ( 1.6 ( 10(19 ( 1 ( 10(3) 
= 5.2 ( 1027
	GLv‡b, 

GKK AvqZ‡b gy³ B‡jKUª‡bi msL¨v, n = ? 

Zwor cÖevn, I = 100A 

PvR©, q = 1.6 ( 10(19C

( cyi“Z¡, t = 1 ( 10(3m 

†PŠ¤^K‡¶Î, B = 1.2T 


 A_©vr, gy³ AvqZ‡b B‡jKUª‡bi msL¨v = 5.2 ( 1027 wU|

eq \o((((,cÖkœ(17) f‚wg †_‡K 10m DuPz w`‡q GKwU ˆe`y¨wZK †gBb jvB‡bi Zvi ¯’vcb Kiv Av‡Q| ˆe`y¨wZK jvBbwU c~e©-cwðg eivei we¯—…Z Ges Gi ga¨ w`‡q 100A Zwor cÖevn Pj‡Q| GKRb B‡jKwUªwkqvb GKwU evwo‡Z we`y¨r ms‡hvM †`Iqvi Rb¨ jvB‡bi wVK 10 cm wb‡P w`‡q †gBb jvB‡bi mgvš—iv‡j 100m `xN© Aci GKwU Zvi ms‡hvM w`‡jb| ms‡hvM ZviwUi ga¨ w`‡q 10A Zwor cÖevn GKB w`‡K cÖevwnZ n‡”Q| B‡jKwUªwkqvb Zwor cÖev‡ni †PŠ¤^K wµqv m¤ú‡K© wKQy Rv‡bb bv|
[bUi †Wg K‡jR, XvKv]

K.
†PŠ¤^K †gv‡g›U Kv‡K e‡j?
1

L.
†Kvb KzÛjxi ¯^Kxq Av‡ek ¸Yv¼ 0.8H ej‡Z Kx eyS?
2

M.
DÏxc‡K ˆe`y¨wZK †gBb jvB‡bi wVK wb‡P f‚wg‡Z †PŠ¤^K‡¶‡Îi gvb wbY©q Ki|
3

N.
GKRb c`v_©weÁv‡bi wk¶v_x© wn‡m‡e Zzwg wK g‡b Ki B‡jKwUªwkqvb †Kvb fzj KvR K‡i _vK‡Z cv‡ib| DÏxc‡Ki Av‡jv‡K DË‡ii h_v_©Zv MvwYwZKfv‡e we‡k­lY Ki|
4

17 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv we`y¨revnx KzÊjxi we`y¨rcÖevn Ges KzÊjxi †¶Îdj †f±‡ii ¸Ydj‡K H KzÊjxi †PŠ¤^K †gv‡g›U ( eq \o((,M)) e‡j|
eq \o((,L) †Kv‡bv KzÛjxi ¯^Kxq Av‡ek ¸YvsK 0.8H ej‡Z eySvq Gi ga¨w`‡q Zwor cÖevn 1 As(1 nv‡i cwiewZ©Z n‡j Gi `yÕcÖv‡š—i g‡a¨ 0.8V cwigvY Zwo”PvjK ej Avweó nq| 

eq \o((,M) †`Iqv Av‡Q,

ˆe`y¨wZK jvB‡bi ga¨w`‡q ZworcÖevn, I = 100A

jvBb n‡Z we‡ePbvaxb we›`yi `~iZ¡, a = 10m 

Rvbv Av‡Q, 

k~b¨¯’vb ev evqy‡Z †PŠ¤^K cÖ‡ek¨Zv, (o = 4(( 10(7WbA(1m(1 

†ei Ki‡Z n‡e,D³ we›`y‡Z †PŠ¤^K †¶‡Îi gvb, B = ?

AvgivRvwb, B =  eq \f((oI, 2(a) =  eq \f(4( ( 10(7WbA(1m(1 ( 100A, 2( ( 10m) 

= 2 ( 10(6 T (Ans.)

eq \o((,N) †gBb jvB‡bi ga¨w`‡q AwZµvš— ZworcÖevn, I1 = 100A

ms‡hvM Zv‡ii ga¨w`‡q AwZµvš— ZworcÖevn, I2 = 10A

G‡`i ga¨Kvi `~iZ¡ d = 10cm = 0.1m 

RvbvAv‡Q, evqy‡Z †PŠ¤^K cÖ‡ek¨Zv, (o = 4( ( 10(7WbA(1m(1
ZviØ‡qi ˆ`‡N©¨i Zzjbvq G‡`i ga¨Kvi `~iZ¡ AZ¨š— bMb¨|

ZvB ZviØ‡qi Rb¨ F =  eq \f((oI1I2l,2(d) m~ÎwU cÖ‡hvR¨ n‡e|

ms‡hvM Zv‡ii ˆ`N©¨, l = 100m

ZviØ‡qi ga¨w`‡q GKB w`‡K Zwor cÖevwnZ nIqvq, ms‡hvM Zv‡ii Ici †gBb jvBb KZ…©K cÖhy³ †PŠ¤^K AvKl©Y ej,

F =  eq \f((oI1 I2l,2(d) =  eq \f( 4( ( 10(7WbA(1m(1( 100A ( 10A ( 100m, 2( ( 0.1m) 

= 0.2N

GB e‡ji Kvi‡Y ms‡hvM Zv‡ii `ycÖv‡š— me©`v GKwU Uvb KvR Ki‡e, d‡j ms‡hvM ZviwU GKmgq Ly‡j hvevi m¤¢vebv i‡q‡Q| G‡Z `yN©Ubv NUvi m¤¢vebv _v‡K| myZivs, `yÕwU‡K cvkvcvwk AwZ wbK‡U ¯’vcb Kivi gva¨‡g H B‡jKwUªwkqvb Aek¨B fzj K‡i‡Qb|
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eq \o((((,cÖkœ(18) 
[gwZwSj g‡Wj ¯‹zj GÛ K‡jR, XvKv]

K.
¯^Kxq Av‡ek Kv‡K e‡j?
1

L.
†j‡Äi m~Î kw³i wbZ¨Zvi mv‡_ mvsNwl©K wK? e¨vL¨v c~e©K DËi `vI|
2

M.
P we›`yi d¬v· NbZ¡ KZ?
3

N.
CD Zvi‡K GKwU 1 cv‡Ki e„ËvKvi jy‡ci AvKvi w`‡q Ggbfv‡e ¯’vcb Kiv n‡jv hv‡Z P we›`y nq jy‡ci †K›`ª| P Gi eZ©gvb d¬v· NbZ¡ I c~‡e©i d¬v· Nb‡Z¡i Zzjbv Ki|
4

18 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv eZ©bxi wbR cÖev‡ni Øviv m„ó †PŠ¤^K †¶‡Îi gvÎv cwieZ©‡bi d‡j eZ©bx‡Z GKwU Zwo”PvjK ej Avweó nq| G NUbv‡K ¯^Kxq Av‡ek e‡j| 

eq \o((,L) †j‡Äi cix¶vq †`Lv hvq †h, Zwor †Kvl QvovI Ges `Û Pz¤^‡Ki †gi“kw³ ¶q bv K‡iI KzÛjx‡Z ZworcÖev‡ni m„wó Kiv hvq| G‡¶‡Î kw³i msi¶Y m~Î jw•NZ n‡”Q e‡j g‡b nq| wKš‘ cÖK…Z c‡¶ Zv wVK bq| D³ cix¶vq j¶¨bxq †h, `Û Pz¤^‡Ki MwZ eRvq ivLvi Rb¨ memgq wKQy hvwš¿K kw³ e¨q Kivi cÖ‡qvRb nq| `ÛPz¤^K‡K KzÛjxi w`‡K AMÖmi Kivi mgq `yB mg‡gi“i ga¨Kvi weKl©bRwbZ evavi wei“‡× wKQy hvwš¿K kw³ e¨q Ki‡Z nq| GB hvwš¿K kw³B Zwor kw³‡Z iƒcvš—wiZ n‡q KzÛjx‡Z Zwor cÖev‡ni m„wó K‡i| myZivs, †j‡Äi m~Î kw³i wbZ¨Zvi mv‡_ mvsNwl©K bq| 

eq \o((,M) †`Iqv Av‡Q,

†mvRv j¤^v Zvi n‡Z we‡ePbvaxb we›`yi (P) `~iZ¡, a = 0.2 m

Ges Zv‡ii ga¨w`‡q cÖevn, I = 5A

Rvbv Av‡Q, k~b¨¯’vb ev evqyi †PŠ¤^K cÖ‡ek¨Zv, 

(o = 4( ( 10(7WbA(1m(1
†ei Ki‡Z n‡e, P we›`yi †PŠ¤^K d¬v· NbZ¡, B = ?

G‡¶‡Î, B =  eq \f((o I, 2(a) 

=  eq \f(4( ( 10(7WbA(1m(1 ( 5A, 2( ( 0.2m) 

= 5 ( 10(6 T  (Ans.) 
eq \o((,N) wØZxq †¶‡Î,

	2(r( (  n = †mvRv Zv‡ii ˆ`N©¨ = 1.5 m

ev, 2(r( (  1 = = 1.5 m

ev, r( =  eq \f(1.5m,2()  = 0.2387m
	GLv‡b,

n = cvK msL¨v = 1

r( = KzÛjxi e¨vmva© = ?


G‡¶‡Î P we›`y‡Z d¬v· NbZ¡,

	B( =  eq \f((0 nI,2r()

=  eq \f(4( ( 10(7 WbA(1m(1 ( 5A,2 ( 0.2387m) 

= 1.316 ( 10(5 T
	GLv‡b,

(0 = 4( ( 10(7 WbA(1m(1
I = 5A

r( = 0.2387m


( eZ©gvb I c~‡e©i d¬v·Nb‡Z¡i AbycvZ  =  eq \f(B(,B) 
=  eq \f(1.316 ( 10(5T,5 ( 10(6 T)  = 2.63 > 1

A_©vr, B( > B (wØZxq †¶‡Î P we›`y‡Z d¬v·NbZ¡ wØ¸‡YiI †ekx n‡e|)

eq \o((((,cÖkœ(19) GKwU e„ËvKvi KzÊjxi e¨vmva© 32cm Ges cvK msL¨v 400| KzÛjxi ga¨ w`‡q 3.1 Amp Zwor cÖevn Pj‡Q| e„ËvKvi KzÛjxi †K‡›`ª GKwU AvqZKvi KzÛjx ivLv Av‡Q hvi ˆ`N©¨ 5 cm cÖ¯’ 3cm Ges cvK msL¨v 500 Ges cÖevngvÎv 4 Amp|

[ivRkvnx K‡jR, ivRkvnx]

K.
†Umjv Kv‡K e‡j?
1

L.
†d‡iv †PŠ¤^K c`v‡_©i †PŠ¤^K cÖeYZv e¨vL¨v Ki|
2

M.
e„ËvKvi KzÊjxi †K‡›`ª m„ó †PŠ¤^K- †¶‡Îi cwigvY wbY©q Ki|
3

N.
AvqZvKvi KzÛjx Zj I e„ËvKvi KzÛjxi Zj ci¯ú‡ii j¤^ Ae¯’vq _vK‡j wµqvkxj UK© me©vwaK nqÑ MvwYwZK fv‡e we‡k­lY Ki|
4

19 bs cÖ‡kœi DËi

eq \o((,K) †PŠ¤^K †¶‡Îi †Kv‡bv Ae¯’v‡b 1C gv‡bi GKwU Avavb 1 ms(1 ‡e‡M †PŠ¤^K †¶‡Îi j¤^w`‡K Pj‡Z _vK‡j GwU hw` 1N ‡PŠ¤^K ej Abyfe K‡i Z‡e H Ae¯’v‡bi †PŠ¤^K‡¶‡Îi gvb‡K GK †Umjv e‡j| 

eq \o((,L) †Kv‡bv †PŠ¤^K c`v_©‡K KZ mn‡R Pz¤^KvwqZ Kiv hvq Zv †h a‡g©i Øviv wbY©xZ nq, Zv‡K c`v_©wUi †PŠ¤^K cÖeYZv e‡j| MvwYwZKfv‡e †PŠ¤^K †¶‡Î ¯’vwcZ †Kv‡bv †PŠ¤^K c`v‡_©i Pz¤^Kb gvÎv  eq \o((,I) Ges Av‡ek m„wóKvwi †PŠ¤^K †¶‡Îi cÖvej¨  eq \o((,H) -G `ywU ivwki AbycvZ‡K H †PŠ¤^K c`v‡_©i †PŠ¤^K cÖeYZv e‡j| †d‡iv‡PŠ¤^K c`v‡_©i †PŠ¤^K cÖeYZvi (k) gvb abvÍK Ges 1- Gi †P‡q A‡bK †ewk| Z‡e G‡`i †PŠ¤^K cÖeYZvi gvb ZvcgvÎvi cwieZ©‡bi mv‡_ RwUjfv‡e cwiewZ©Z nq| G‡`i g‡a¨ wb‡Kj ev †Kvev‡ëi †P‡q big †jvnvi †PŠ¤^K cÖeYZv A‡bK †ewk| 

eq \o((,M) †`Iqv Av‡Q, 

KzÛjxi e¨vmva©, r = 32cm = 0.32m

KzÛjxi cvKmsL¨v,  n = 400

KzÛjxi ZworcÖevn, I = 3.1 A

†ei Ki‡Z n‡e, KzÛjxwUi †K‡›`ª m„ó †PŠ¤^K †¶‡Îi cwigvY B = ?

Avgiv Rvwb, B =  eq \f((onI,2r)

=  eq \f(4( ( 10(7WbA(1m(1 ( 400 ( 3.1A, 2 ( 0.32 m) 

= 2. 435 ( 10(3T (Ans.) 
[image: image15.bmp]eq \o((,N) wPÎg‡Z, wP‡Î KzÛjxØq‡K Ggbfv‡e †`Lv‡bv n‡q‡Q ZjØq GKB mgZ‡j _v‡K| 

e„ËvKvi KzÛjxi †K‡›`ª †h †PŠ¤^K †¶Î Avweó n‡e Zv AvqZvKvi KzÛjxi Zwor cÖev‡ni mv‡_ interaction ev wg_w¯µqv Ki‡e, d‡j AvqZvKvi KzÛjx‡Z UK© Drcbœ n‡e|

e„ËvKvi KzÛjxi Zzjbvq AvqZvKvi KzÛjxi †¶Îdj A‡bK Kg ZvB AvqZvKvi KzÛjxi ga¨w`‡q AwZµvš— †PŠ¤^K d¬v· NbZ¡ ev †PŠ¤^K †¶Î mylg gv‡bi n‡e hv 2.435 ( 10(3 T gv‡bi (ÔMÕ As‡k wbY©xZ)|

G‡¶‡Î,   eq \o((,() = NI eq \o((,A) (  eq \o((,B)  m~Î cÖ‡qvM Ki‡Z †M‡j,

N = AvqZvKvi KzÛjxi cvKmsL¨v = 500

I = AvqZvKvi KzÛjxi cÖevn = 4A

A = AvqZvKvi KzÛjxi †¶Îdj = 5 cm ( 3 cm = 15 cm2


= 15 ( 10(4 m2
B = mswk­ó †PŠ¤^K †¶Î = 2.435 ( 10(3T

 eq \o((,A) Øviv AvqZvKvi KzÛjxi Zj †f±i eySvq| GB †f±‡ii w`K KzÛjxi ga¨w`‡q Zwor cÖev‡ni w`‡Ki Dci wbf©i K‡i (mgveZ©x bv wemgveZx©) Z‡ji j¤^w`‡K nq|

N, I, A, B Gi gvb aª“eK nIqvq U‡K©i (() gvb m‡e©v”P n‡e hw` 

 eq \o((,A) I  eq \o((,B) Gi ga¨Kvi †KvY, ( = 90( nq|

Dc‡ii †`Lv‡bv wPÎvbymv‡i,  eq \o((,B) Gi w`K KvM‡Ri Z‡ji j¤^ eivei| ZvB  eq \o((,A) †f±‡ii w`K n‡e KvM‡Ri Z‡ji mgvš—iv‡j| GwU m¤¢e hw` AvqZvKvi KzÛjxi Zj e„ËvKvi KzÛjxi Z‡ji j¤^w`‡K _v‡K, A_©vr, KvM‡Ri Z‡ji Ici j¤^ nq|

myZivs, Dc‡iv³ we‡k­l‡Y †`Lv hvq †h, AvqZvKvi KzÊjxq Zj I e„ËvKvi KzÛjxi Zj ci¯ú‡ii j¤^ Ae¯’vq _vK‡j wµqvkxj UK© me©vwaK nq|

eq \o((((,cÖkœ(20) we`y¨r mieivn jvB‡bi `yÕwU LywUi ga¨eZx© `~iZ¡ 100m Ges Gi ga¨ w`‡q 2.5 A Zwor cÖevwnZ n‡”Q| GK e¨w³ ZviwU‡K 1.5 m e¨vmv‡a©i GKwU wmwjÛv‡ii A‡¶ Aew¯’Z we‡ePbv K‡i d¬v· wbY©‡qi †Póv KiwQ‡jb Ges Aci GK e¨w³ mg ˆ`‡N©¨i Zvi‡K 100 cv‡Ki e„ËvKvi KzÛjx‡Z cwiYZ K‡i GKB cwigvY Zwor Pvjbv Ki‡jb|
[K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, Rvnvbvev`, Lyjbv]
K.
ZvwoZ †PŠ¤^K Av‡ek Kx?
1

L.
220V wWwm I 220V kxl©gvbwewkó Gwm Gi g‡a¨ †KvbwU †ewk wec¾bK? e¨vL¨v Ki|
2

M.
DÏxc‡Ki Z_¨ †_‡K 1g e¨w³ d¬v‡·i gvb KZ †c‡qwQj?
3

N.
DÏxc‡Ki 2q e¨w³ KzÛjxi †K‡›`ª †PŠ¤^K †¶‡Îi gvb 1g e¨w³i cÖvß †PŠ¤^K †¶‡Îi gvb †ewk n‡qwQj wK bv? MvwYwZK we‡k­l‡Yi gva¨‡g cÖKvk Ki|
4

20 bs cÖ‡kœi DËi

eq \o((,K) cwieZ©bkxj †PŠ¤^K d¬v· Z_v †¶Î Øviv e× KzÛjx‡Z Zwo”PvjK ej Z_v Zwor cÖev‡ni DrcwËi NUbv‡K Zvwor †PŠ¤^K Av‡ek ejv nq| 

eq \o((,L) 220V AC ej‡j Zvi Kvh©Kix gvb 220V n‡jI Zvi kxl©gvb = 220 (  eq \r(2) = 311V| †Kv‡bv e¨w³ hw` 220V DC kK  cvq Z‡e GwU 220V ØvivB n‡e| wKš‘ hw` 220V AC kK cvb, Z‡e me©vwaK kK  cv‡eb 311V hv 220V Gi kK A‡c¶v A‡bK †ewk n‡e| GRb¨ wbtm‡›`‡n 220V AC wefe 220V DC wefe †_‡K AwaK wec¾bK|

eq \o((,M) †`Iqv Av‡Q,

†mvRv Zv‡ii ga¨w`‡q Zwor cÖev‡ni gvb, I = 2.5 A

Zvi n‡Z we‡ePbvaxb Ae¯’v‡bi `~iZ¡, r = 1.5 m

Rvbv Av‡Q, k~b¨¯’vb ev evqy‡Z †PŠ¤^K cÖ‡ek¨Zv, 

(o = 4( ( 10(7 WbA(1m(1 

KwíZ wmwjÛv‡ii ˆ`N©¨ L = 100m

†ei Ki‡Z n‡e, KwíZ wmwjÛv‡ii eµZ‡j RwoZ d¬v‡·i gvb, ( = ?
D³ Ae¯’v‡b Avweó †PŠ¤^K †¶‡Îi gvb, B =   eq \f((oI, 2( r) 
=  eq \f(4( ( 10(7 WbA(1m(1 ( 2.5 A, 2( ( 1.5m) = 3.33 ( 10(7 T

GLv‡b, Z‡ji cÖwZwU ¶z`ª As‡k  eq \o((,A) (‡¶Îdj †f±i)Ñ Gi w`K Ges †PŠ¤^K †¶‡Îi ( eq \o((,B) ) w`K ci¯úi j¤^

( 1g e¨w³ †PŠ¤^K d¬v‡·i gvb †c‡qwQ‡jb, ( =( eq \o((,B) . d eq \o((,A) 

=(BdA cos 90( =(0 = 0
eq \o((,N) 100m ˆ`‡N©¨i Zvi‡K 100 cv‡Ki e„ËvKvi KzÛjx‡Z cwibZ Ki‡j KzÛjxi e¨vmva© r n‡j, 100 ( 2(r = 100m


( r =  eq \f(1,2() m = 0.159m

( 2q e¨w³ KzÛjxi ga¨ w`‡q I = 2.5 A gv‡bi Zwor cÖevwnZ n‡j Gi †K‡›`ª Avweó †PŠ¤^K †¶‡Îi gvb, B =  eq \f((onI, 2r) 
=  eq \f(4( ( 10(7WbA(1m(1 ( 100 ( 2.5A, 2 ( 0.159 m) = 9.88 ( 10(4 T

j¶¨Kwi, 9.88 ( 10(4 T> 3.33 ( 10(7T

mZivs, DÏxc‡Ki 2q e¨w³ KzÛjxi †K‡›`ª †PŠ¤^K‡¶‡Îi gvb 1g e¨w³i cÖvß †PŠ¤^K †¶‡Îi gv‡bi †P‡q †ewk n‡qwQj|
eq \o((((,cÖkœ(21) GKwU †mvRv Abyf‚wgK cwievnx Zv‡ii ˆ`N©¨ 0.5 m Gi fi 400 gm| GwU‡K Abyf‚wgKfv‡e  Szjv‡bv n‡jv Gi `y cÖv‡š— mshy³ `ywU IRbnxb myZvi mvnv‡h¨| ZviwU‡Z Zwor cÖevwnZ n‡”Q 50A|


[knx` exi DËg †j: Av‡bvqvi Mvj©m K‡jR, XvKv]

K.
†j‡Äi m~ÎwU wee„Z Ki|
1

L.
220V DC A‡c¶v 220V A.C wec`RbK †Kb?
2

M.
KZ ewn: †PŠ¤^K †¶Î Ges †Kvb w`‡K ¯’vcb Ki‡j cÖwZwU myZvi Uvb ej k~b¨ n‡e?
3

N.
hw` Zwor cÖev‡ni w`K wecixZ Kiv nq Zvn‡j cÖwZwU myZvi Uvb ej KZ n‡e? MvwYwZKfv‡e e¨vL¨v Ki|
4

21 bs cÖ‡kœi DËi

eq \o((,K) †j‡Äi m~ÎwU n‡jvÑ †h‡Kv‡bv Zwo”Pz¤^Kxq Av‡e‡ki †ejvq Avweó Zwor cÖev‡ni AwfgyL Ggb n‡e †hb, †h KviY ev cwieZ©‡bi d‡j cÖev‡ni m„wó nq, cÖevn me©`v †mB KviY‡K ev cwieZ©b‡K evav †`q| 

eq \o((,L) 220V AC ej‡j Zvi Kvh©Kix gvb 220V n‡jI Zvi kxl©gvb = 220 (  eq \r(2) = 311V| †Kv‡bv e¨w³ hw` 220V DC kK  cvq Z‡e GwU 220V ØvivB n‡e| wKš‘ hw` 220V AC kK cvb, Z‡e me©vwaK kK  cv‡eb 311V hv 220V Gi kK A‡c¶v A‡bK †ewk n‡e| GRb¨ wbtm‡›`‡n 220V AC wefe 220V DC wefe †_‡K AwaK wec¾bK| 

eq \o((,M) †`Iqv Av‡Q,

†mvRv Zv‡ii ˆ`N©¨, l = 0.5 m
Zv‡ii fi, m = 400 gm = 0.4 kg

Zv‡ii ga¨w`‡q cÖevwnZ Zwor, I = 50 A

cÖwZwU myZvi Uvb ej k~b¨ n‡Z n‡j Zv‡ii  eq \o((,Fm) Ici †PŠ¤^K ej Lvov Dc‡ii w`‡K cÖhy³ n‡Z n‡e|

G‡¶‡Î †d¬wgs Gi evg n¯— wbqg Abymv‡i, †PŠ¤^K †¶‡Îi ( eq \o((,B) ) w`K n‡Z n‡e, KvM‡Ri c„‡ôi j¤^ eivei wfZ‡ii w`‡K|

G‡¶‡Î †PŠ¤^K ej, Fm = Zv‡ii IRb


= mg = 0.4 kg ( 9.8 ms(2 = 3.92N

Avevi, Fm = IBl sin90( [ eq \o((,l) I  eq \o((,B)  Gi ga¨Kvi †KvY, ( = 90]

= IBl
( B =  eq \f(Fm,Il)  =  eq \f(3.92 N, 50A ( 0.5m)  = 0.1568 T

( wb‡Y©q †PŠ¤^K †¶‡Îi gvb 0.1568T Ges Gi w`K KvMR Z‡ji j¤^ eivei wfZ‡ii w`‡K|

eq \o((,N) ZworcÖev‡ni w`K wecixZ Kiv n‡j  eq \o((,Fm) = I eq \o((,l) ( eq \o((,B)  m~Îvbymv‡i (I eq \o((,l) ev cÖevn Dcv`v‡bi w`K wecixZgyLx n‡q hvIqvq) †PŠ¤^K e‡ji w`KI wecixZ n‡q hv‡e, hv †d¬wgs Gi evg n¯— wbqg cÖ‡qvM K‡i cvIqv hvq| G‡¶‡Î Zv‡ii Ici Dj¤^ wb‡Pi w`‡K jwäUvb ej = Zv‡ii IRb + †PŠ¤^K ej = 3.92N + 3.92N = 7.84N

†m‡¶‡Î cÖwZwU myZvi Uvb ej n‡e =  eq \f(7.84N,2) = 3.92N

eq \o((((,cÖkœ(22) DÏxcK: (1) I (2) bs Zv‡i we`y¨r cÖevn h_vµ‡g 2A I 3A 
[MvRxcyi K¨v›Ub‡g›U K‡jR]

K.
nj wµqv Kx?
1

L.
A¨vw¤úqv‡ii m~‡Îi mvnv‡h¨ Amxg ˆ`‡N©¨i we`y¨revnx Zvi †_‡K wbw`©ó `~i‡Z¡i †PŠ¤^K †¶‡Îi gvb †`LvI|
2

M.
(1) bs Zv‡ii Øviv m„ó †PŠ¤^K †¶Î Aci ZviwUi 10cm ˆ`‡N©¨ KZ ej cÖ‡qvM Ki‡e?
3

N.
MvwYwZK e¨vL¨vmn P we›`y‡Z jwä †PŠ¤^K †¶‡Îi w`K wb‡`©k Ki|
4

22 bs cÖ‡kœi DËi

eq \o((,K) djK ev cvZ AvK…wZi cwievnxi g‡a¨ ˆ`N©¨ eivei Zwor cÖevwnZ n‡j Ges †ea ev D”PZv eivei †PŠ¤^K †¶Î weivR Ki‡j, Gi cÖ¯’ eivei `yB cÖv‡š—i g‡a¨ GKwU wefe cv_©‡K¨i m„wó nq| G NUbv‡K Ônj wµqvÕ e‡j| 

eq \o((,L) g‡bKwi, GKwU Amxg ˆ`‡N©¨i †mvRv Zv‡ii ga¨w`‡q I gv‡bi Zwor cÖevwnZ n‡”Q| GKwU n‡Z a `~i‡Z¡ †PŠ¤^K †¶‡Îi gvb †ei Ki‡Z n‡e| ZviwU‡K A¶ wn‡m‡e we‡ePbv K‡i Gi Pvicv‡k a e¨vmv‡a©i GKwU jyc we‡ePbv Kwi| D³ jy‡ci GKwU ¶z`ªvwZ¶z`ª As‡ki ˆ`N©¨ dl Ges G‡K d eq \o((,l) Øviv cÖKvk Kiv nq| Zvn‡j A¨vw¤úqv‡ii m~Îvbymv‡i,

( eq \o((,B) d eq \o((,l) = (0I ............... (i)

wKš‘ jy‡ci cÖwZwU As‡ki  eq \o((,B)  Ges d eq \o((,l)  Gi w`K Awfbœ|

( ( eq \o((,B) d eq \o((,l) = (Bdl cos 0(

= B (dl ( 1 = B [2(a]  [ev B =  eq \f((oI,2(a)]
( (i) n‡Z cvB, B [2(a] = (oI ev,  eq \f((oI,2(a) 
( Amxg ˆ`‡N©¨i we`y¨revnx Zvi †_‡K wbw`©ó `~i‡Z¡ (a) ‡PŠ¤^K †¶‡Îi gvb, B =  eq \f((oI,2(a), hv A¨vw¤úqv‡ii m~Î cÖ‡qvM K‡i cvIqv †Mj|

eq \o((,M) †`Iqv Av‡Q,

1 I 2 bs Rvbv Zv‡ii cÖev‡ni gvb h_vµ‡g I1= 2A , I2 = 3A

ZviØ‡qi ga¨Kvi `~iZ¡ a = 50 cm = 0.5m 

RvbvAv‡Q, k~b¨¯’v‡bi †PŠ¤^K cÖ‡ek¨Zv, (o = 4( ( 10(7 WbA(1m(1
2bs Zv‡ii we‡eP¨ ˆ`N©¨, l = 10 cm = 0.1 m

†ei Ki‡Z n‡e, D³ ˆ`‡N©¨ cÖhy³ ej, F = ?

Avgiv Rvwb,ci¯úi a `~i‡Z¡ ivLv Amxg ˆ`‡N©¨i Ges bMY¨ cÖ¯’‡”Q‡`i `ywU Zv‡ii ga¨w`‡q I1 I I2 gv‡bi cÖevn GKB w`‡K Pj‡j, ZviØ‡qi †h‡Kv‡bvwUi cÖwZ GKK ˆ`‡N©¨ †PŠ¤^K e‡ji gvb, F( =  eq \f((o I1 I2, 2(a) 
( 2bs Zv‡ii l = 0.1m ‰`‡N©¨ cÖhy³ e‡ji gvb,

F( =  eq \f((oI1I2l, 2(a)  =  eq \f(4( ( 10(7WbA(1m(1 ( 2A ( 3A ( 0.1m, 2( ( 0.1m) 

= 1.2 ( 10(6 N (Ans.)  
eq \o((,N) DÏxc‡Ki cÖ_g Zv‡ii ga¨w`‡q I1 = 2A cÖev‡ni `i“b GwU n‡Z a1 = 20cm = 0.2m `~i‡Z¡ Aew¯’Z p we›`y‡Z Avweó †PŠ¤^K †¶Î,

B1 =  eq \f((oI1,2(a1) =  eq \f(4( ( 10(7 WbA(1m(1 ( 2A, 2( ( 0.2m) = 2 ( 10(6 T

Avevi, wØZxq Zv‡ii ga¨w`‡q I2 = 3A cÖev‡ni `i“b GwU n‡Z 

a2 = 50 cm ( 20 cm = 30 cm = 0.3m `~i‡Z¡ Aew¯’Z P we›`y‡Z Avweó †PŠ¤^K †¶Î, B2 =  eq \f((oI2,2(a2) =  eq \f(4( ( 10(7WbA(1m(1 ( 3A, 2( ( 0.3m) = 2 ( 10(6 T 

†d¬wgsGi Wvbn¯— wbqg e¨envi K‡i cvB,  eq \o((,B1)  Gi w`K KvMR c„‡ôi j¤^ eivei wb‡Pi w`‡K Ges  eq \o((,B2) Gi w`K KvMR c„‡ôi j¤^ eivei Lvov Dc‡ii w`‡K| A_©v,  eq \o((,B1) I  eq \o((,B2) Gi w`K ci¯úi wecixZ| Z`ycwi MvwYwZK we‡k­l‡Y cvB,  eq \o((,B1) Ges  eq \o((,B2) Gi gvb mgvb|

myZivs, DÏxc‡Ki P we›`y‡Z jwä †PŠ¤^K †¶‡Îi ( eq \o((,B) ) gvb k~b¨| eq \o((,B)  k~b¨ †f±i nIqvq Gi w`K mywbw`©ó bq|

eq \o((((,cÖkœ(23) wP‡Î `ywU mgvš—ivj Zworevnx cwievnK Ges mswk­ó cÖevngvÎv †`Lv‡bv n‡q‡Q?

[w`bvRcyi miKvwi K‡jR]

K.
j‡iÄ ej Kx?
1

L.
†PŠ¤^K ej Øviv K…ZKvR k~b¨ nq †KbÑ e¨vL¨v Ki|
2

M.
Dfq Zv‡ii cÖevn P we›`y‡Z †gvU KZ gv‡bi †PŠ¤^K‡¶Î Ki‡e?
3

N.
Zvi `ywU ci¯úi‡K AvKl©Y bv weKl©Y Ki‡eÑ gZvgZ `vI|
4

23 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv ¯’v‡b Zwor †¶Î I †PŠ¤^K †¶Î hyMcr we`¨gvb _vK‡j †mLv‡b GKwU MwZkxj PvR© †h jwä ej Abyfe K‡i Zv‡K j‡iÄ ej e‡j| 

eq \o((,L)  eq \o((,Fm) = q eq \o((,v) (  eq \o((,B)  m~Îvbymv‡i GUv ¯úó †h †Kv‡bv wbw`©ó gyn~‡Z© PvR© †hw`K MwZkxj _v‡K, †PŠ¤^K e‡ji w`K nq Zvi j¤^ w`‡K| A_©vr, cÖwZwU gyn~‡Z© MwZkxj Pv‡R©i †h ¶z`ªvwZ¶z`ª miY (( eq \o((,S) ) N‡U Zvi w`K nq †PŠ¤^K ej  eq \o((,Fm) Gi j¤^w`‡K| ZvB W =  eq \o((,F) . eq \o((,S) = FS cos( m~Îvbymv‡i cÖwZwU gyn~‡Z© †PŠ¤^K ej Øviv K…ZKvR, 

W = eq \o((,Fm) .( eq \o((,S)  = Fm (S cos 90( = 0 

Gfv‡e me©`v †PŠ¤^K e‡ji j¤^w`‡K miY NUvq †PŠ¤^K ej Øviv K…ZKvR k~b¨ nq|

eq \o((,M) †`Iqv Av‡Q, mgvš—ivj ZviØ‡qi ga¨w`‡q AwZµvš— cÖevnØq, I1 = 4A, I2 = 5A

P we›`y n‡Z Dfq Zv‡ii j¤^ `~iZ¡ a = 3cm = 0.03m

Rvbv Av‡Q, k~b¨¯’v‡bi †PŠ¤^K cÖ‡ek¨Zv, 

(o = 4( ( 10(7WbA(1m(1
†ei Ki‡Z n‡e, P we›`y‡Z jwä †PŠ¤^K †¶Î, B = ?

1g Zvii cÖev‡ni `i“b P we›`y‡Z Avweó †PŠ¤^K †¶Î,

B1 =  eq \f((oI1,2(a) =  eq \f(4( ( 10(7WbA(1m(1 ( 4A, 2( ( 0.03m) = 2.67 ( 10(5T

2q Zv‡ii cÖev‡ni `i“b P we›`y‡Z Avweó †PŠ¤^K †¶Î,

B1 =  eq \f((oI2,2(a) =  eq \f(4( ( 10(7WbA(1m(1 ( 5A, 2( ( 0.03m) = 3.33 ( 10(5T

†PŠ¤^K †¶‡Îi w`K wbY©‡q †d¬wgs Gi Wvbn¯— wbqg cÖ‡qvM K‡i cvB, P we›`y‡Z  eq \o((,B1) I  eq \o((,B2) Gi w`K ci¯úi wecixZ|

( wb‡Y©q jwä †PŠ¤^K †¶Î, B = B2 ( B1

= 3.33 ( 10(5T ( 2.67 ( 10(5T


= 0.66( 10(5T   (Ans.)

eq \o((,N) 




Ic‡ii wP‡Î ZviØ‡q cÖev‡ni `i“b m„ó †PŠ¤^K †¶‡Îi w`K wbY©‡q †d¬wgs Gi Wvbn¯— wbq‡gi cÖ‡qvM †`Lv‡bv n‡q‡Q| wPÎ n‡Z ¯úóZ: †h, ZviØ‡q gvSvgvwS AÂ‡j   eq \o((,B1) I  eq \o((,B2) Gi w`K ci¯úi wecixZ| ZvB ZviØ‡qi gvSvgvwS AÂ‡j jwä †PŠ¤^K‡¶Î AZ¨š— `ye©j n‡e Ges †PŠ¤^K †¶‡Îi ej‡iLv mg~n msL¨vq AZ¨š— Kg n‡e| GKB m~Î cÖ‡qvM K‡i †`Lv‡bv hvq †h, 4A Zv‡ii Ic‡ii AÂ‡j Ges 5A Zv‡ii wb‡Pi AÂ‡j jwä †PŠ¤^K †¶Î Zzjbvg~jKfv‡e cÖej n‡e Ges †PŠ¤^K †¶‡Îi ej‡iLvmg~n msL¨vq Zzjbvg~jK fv‡e †ewk n‡e| mgMÖ e¨vcviwU ( Ges ( cÖPwjZ wP‡ýi gva¨‡g wb‡Pi wP‡Î †`Lv‡bv n‡jv|

( Øviv KvM‡R Zj n‡Z j¤^ eivei Dc‡ii w`‡K †PŠ¤^K ej‡iLvi w`K †evSvq Ges ( Øviv KvM‡Ri Zj n‡Z j¤^ eivei wb‡Pi w`‡K †PŠ¤^K ej‡iLvi w`K †evSvq?


Zvn‡j †`Lv hv‡”Q †h, Dc‡ii Zv‡ii Dc‡ii cvk Ges wb‡Pi Zv‡ii wb‡Pi cv‡ki Zzjbvq ZviØ‡qi gvSvgvwS AÂ‡j †PŠ¤^K ej‡iLvi msL¨v AZ¨š— Kg| Avgiv Rvwb †PŠ¤^K ej‡iLvmg~n w¯’wZ¯’vcK myZvi b¨vq AvPiY K‡i, A_©vr Giv me©`v ˆ`N©¨ eivei msKzwPZ n‡Z Pvq| ZvB Giv ci¯ú‡ii Ici cvk¦©Pvc cÖ‡qvM K‡i, hv mggyLx ej‡iLv mg~‡ni ga¨Kvi weKl©Y ej m„wó K‡i| GRb¨ Ic‡ii ZviwU wb‡Pi w`‡K Ges wb‡Pi ZviwU Dc‡ii w`‡K P‡j hvevi cÖqvm cvq A_©vr ZviØq ci¯ú‡ii KvQvKvwQ P‡j Av‡m| G‡Z cÖZxqgvb nq DÏxc‡Ki ZviØq ci¯úi‡K AvKl©Y K‡i|

eq \o((((,cÖkœ(24) 0.5m e¨vmv‡a©i e„ËvKvi cwievnxi cvKmsL¨v 200 Ges Gi ga¨w`‡q 20A Zwor cÖevn Pvjbv K‡i  eq \o((,B) Gi gvb wbY©q Kiv hvq| Avevi H KzÛjxi cwievnx Zvi‡K †mvRv K‡i KzÛjxi e¨vmv‡a©i mgvb `~i‡Z¡  eq \o((,B) Gi gvb wbY©q Kiv hvq| G Ae¯’vq Zwor cÖevn w¯’i †i‡L 5T gv‡bi †PŠ¤^K †¶‡Îi mv‡_ j¤^fv‡e ¯’vcb Kiv n‡jv|
[bovBj miKvwi wf‡±vwiqv K‡jR, bovBj]

K.
nj †fv‡ëR Kv‡K e‡j?
1

L.
mylg Pz¤^K †¶‡Îi mv‡_ mg‡Kv‡Y MwZkxj Pv‡R©i Dci wµqvkxj ej me©vwaK- e¨vL¨v Ki|
2

M.
ZviwU †mvRv Kivi ci †PŠ¤^K †¶‡Î ¯’vwcZ Ae¯’vq Gi Dci wµqvkxj e‡ji gvb wbY©q Ki|
3

N.
DÏxc‡K †Kvb †¶‡Î  eq \o((,B) Gi gvb KgÑ MvwYwZK hyw³mn e¨vL¨v `vI|
4

24 bs cÖ‡kœi DËi

eq \o((,K) †Kvb Zworevnx cwievnK‡K †PŠ¤^K‡¶‡Î ¯’vcb Ki‡j ZworcÖevn I †PŠ¤^K‡¶Î Df‡qi mv‡_ j¤^ eivei †h wefe cv_©‡K¨i m„wó nq Z_v †fv‡ëR Drcbœ nq Zv‡K nj wefe e‡j| 

eq \o((,L) Avgiv Rvwb,

†PŠ¤^K †¶‡Î MwZkxj Pv‡R©i Dci 

wµqvkxj ej, F = qvBsin(
GLv‡b, B = †PŠ¤^K‡¶‡Îi gvb


( = Pv‡R©i †eM


q = Pv‡R©i cwigvY


( =  eq \o((,B) I  eq \o((,() Gi ga¨eZx© †KvY|

myZivs †`Lv hvq †h, F Gi gvb me©vwaK n‡e hw` Sin( Gi gvb me©vwaK nq ev ( = 90(
myZivs, mylg †PŠ¤^K‡¶‡Î mg‡Kv‡Y MwZkxj Pv‡R©i Dci wµqvkxj e‡ji gvb me©vwaK nq|

eq \o((,M) GLv‡b,

e„ËvKvi cwievnxi e¨vmva©, r = 0.5 m

cvKmsL¨v, n = 200

( †mvRv Zv‡ii ˆ`N©¨, L = 2(r ( n


= ( 2 ( 3.14 ( 0.5 ( 200)m


= 628 m

Zwor cÖevn, I = 20A

†PŠ¤^K †¶‡Îi gvb, B = 5T

†PŠ¤^K †¶‡ÎI †mvRv cwievnxi ga¨eZx© †KvY, ( = 90(
†mvRv Zv‡ii Dci wµqvkxj ej F = ?

Avgiv Rvwb, F = BIL Sin(

= 5 ( 20 ( 628 ( Sin90(

= 62800 N  (Ans.)

eq \o((,N) GLv‡b,


e„ËvKvi cwievnxi e¨vmva©, r = 0.5 m


e„ËvKvi cwievnxi cvKmsL¨v, n = 200


†mvRv Zvi n‡Z D‡j­wLZ we›`yi `~iZ¡, a = 0.5 m


†PŠ¤^K cÖ‡ek¨Zv, (o = 4( ( 10(7 TmA(1
g‡bKwi, e„ËvKvi cwievnxi †K‡›`ª †PŠ¤^K‡¶Î B I †mvRv cwievnxi Rb¨ D‡j­wLZ we›`y‡Z †PŠ¤^K‡¶Î B(|

Avgiv Rvwb,

B =  eq \f(n(oI,2r) [e„ËvKvi cwievnxi Rb¨]

ev, B =  eq \f(200 ( 4( ( 10(7 ( 20, 2 ( 0.5) 
( B = 5.024 ( 10(3 T

Avevi, B( =  eq \f((oI, 2(a) 
ev, B( =  eq \f(4( ( 10(7 ( 20, 2( ( 0.5) [ †mvRvZv‡ii †¶‡Î]

( B( = 8 ( 10(6 T < B

myZivs, †mvRv Zv‡ii †¶‡Î  eq \o((,B) Gi gvb Kg|  

eq \o((((,cÖkœ(25) 31.5 ( 10(2 m e¨v‡mi GKwU KzÛjxi cvK msL¨v 400 Ges Gi ga¨ w`‡q 5 ( 10(7Amp Zwor cÖevwnZ n‡”Q|

[Rvjvjvev` K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, wm‡jU]

K.
†PŠ¤^K åvgK Kx?
1

L.
nj wefe 0.5V ej‡Z Kx †evSvq?
2

M.
KzÛjxi †K‡›`ª †PŠ¤^K †¶‡Îi gvb wbY©q Ki|
3

N.
m¤ú~Y© KzÛjx‡K GKwU mij Zv‡i cwiYZ Ki‡j, KzÛjxi e¨vmv‡a©i mgvb `~i‡Z¡ †PŠ¤^K †¶‡Îi gv‡bi †Kv‡bv cwieZ©b n‡e wK bv MvwYwZKfv‡e we‡k­lY K‡iv|
4

25 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv Pz¤^‡Ki †gi“Ø‡qi †h †Kv‡bv GKwUi †gi“kw³ Ges †PŠ¤^K ˆ`‡N©¨i ¸Ydj‡K Gi †PŠ¤^K åvgK e‡j| 

eq \o((,L) njwefe 0.5V ej‡Z eySvq †Kv‡bv Zworevnx cwievnx‡K †PŠ¤^‡¶‡Î ¯’vcb Ki‡j ZworcÖevn I †PŠ¤^K‡¶Î Df‡qi mv‡_ j¤^fv‡e 0.5 volt wefe Drcbœ nq|

eq \o((,M) †`Iqv Av‡Q,


KzÛjxi e¨vm, 2r = 31.5 ( 10(2 m


KzÛjxi cvKmsL¨v, n = 400


KzÛjxi ga¨w`‡q ZworcÖevn, I = 5 ( 10(7A

Rvbv Av‡Q,

k~b¨ ¯’v‡bi †PŠ¤^K cÖ‡ek¨Zv, (o = 4( ( 10(7 WbA(1m(1
†ei Ki‡Z n‡e, KzÛjxi †K‡›`ª †PŠ¤^K †¶‡Îi gvb, B = ?

Avgiv Rvwb,

B =  eq \f((o nI,2r) 

=  eq \f(4( ( 10(7WbA(1m(1 ( 400 ( 5 ( 10(7 A, 31.5 ( 10(2 m) 

= 7.98 ( 10(10 T (Ans.) 
eq \o((,N) m¤ú~Y© KzÛjx‡K GKwU Zv‡i cwiYZ K‡i Zvi n‡Z KzÛjxi e¨vmv‡a©i mgvb `~iZ¡ A_©vr,

 a = r =  eq \f(31. 5 ( 10(2 m, 2) = 0.1575m `~i‡Z¡ †PŠ¤^K †¶Î wbY©q Kiv n‡j, G‡¶‡Î Zwor cÖev‡ni gvb KzÛjxi g‡ZvB n‡e, 

A_©vr, I = 5 ( 10(7 A

( †mvRv Zvi n‡Z, a = 0.1575m `~i‡Z¡ †PŠ¤^K †¶Î,

B( =  eq \f((oI, 2(a) =  eq \f(4( ( 10(7 WbA(1m(1 ( 5 ( 10(7 A, 2( ( 0.1575 m  ) 

= 6.35 ( 10(13 T

j¶Kwi, 6.35 ( 10(13 T <<  7.98 ( 10(10​ T

ev, B( <<  B
A_©vr †mvRv Zv‡ii †¶‡Î †PŠ¤^K †¶Î KzÛjxi Zzjbvq A‡bK Kg|

myZivs, m¤ú~Y© KzÛjx‡K GKwU mij Zv‡i cwiYZ Ki‡j KzÛjxi e¨vmv‡a©i mgvb `~i‡Z¡ †PŠ¤^K †¶‡Îi gv‡bi cwieZ©b n‡e|

eq \o((((,cÖkœ(26) iZb GKwU †mvRv Zv‡ii ga¨ w`‡q 5 amp Zwor cÖevn Pvjbv K‡i j¤^fv‡e GKwU †PŠ¤^K †¶‡Î ¯’vcb Kij| G‡Z †¶Î Øviv Zv‡ii GKK ˆ`‡N©¨i Dci cÖhy³ ej 10 ( 10(3N/m. cieZ©x‡Z ZviwU‡K 30( †Kv‡Y mvgvb¨ Nywi‡q †m †`L‡jv Gi GKK ˆ`‡N©¨i Dci cÖhy³ ej A‡a©K n‡q hvq|
[PÆMÖvg gwnjv K‡jR]

K.
A`„k¨ e¯‘ (Dark Matter) Kv‡K e‡j? 
1

L.
†Kvb KzÛjxi ¯^Kxq Av‡ek ¸Yv¼ 1 henry ej‡Z wK eyS?
2

M.
†PŠ¤^K †¶‡Îi gvb †ei Ki|
3

N.
iZ‡bi ch©‡e¶‡Yi mwVKZv MvwYwZK we‡k­l‡Yi gva¨‡g hvPvB K‡i gš—e¨ Ki|
4

26 bs cÖ‡kœi DËi

eq \o((,K) GB gnvwe‡k¦ wecyj cwigvY A`„k¨ fi i‡q‡Q, hv M¨vjvw·i b¶Î¸‡jv‡K wecyj †e‡M Nyiv‡bvi Rb¨ AZ¨š— kw³kvjx gnvKl© e‡ji mieivn K‡i| GB wecyj cwigvY A`„k¨ fi‡KB A`„k¨ e¯‘ (Dark Matter) e‡j| 

eq \o((,L) ¯^Kxq Av‡ek ¸bvs‡Ki Gm. AvB GKK n‡”Q †nbwi (H)| †Kv‡bv KzÛjx‡Z Zwor cÖevn cÖwZ †m‡K‡Û GK A¨vw¤úqvi nv‡i cwiewZ©Z n‡j hw` H KzÛjx‡Z GK †fvë Zwo”PvjK ej Avweó nq Zvn‡j H KzÛjxi ¯^Kxq Av‡ek ¸bvsK‡K GK †nbwi ev 1 henry e‡j|

A_©vr, 1 henry =  eq \f(1V,1As(1) = 1 VsA(1 

eq \o((,M) Rvbv Av‡Q,
	F = IlB sin(
ev, F = I(B sin 90(
ev, F = I(B
ev, B =  eq \f(F,l) (  eq \f(1,I) 

= 10 ( 10(3 (  eq \f(1,5) 

= 2 ( 10(3T (Ans.)
	GLv‡b, 

Zwor cÖevn, I = 5 A

aiv hvK, Zv‡ii ˆ`N©¨ = l
†PŠ¤^K ej, = F

( Zv‡ii GKK ˆ`‡N©¨i Dci cÖhy³ ej,  eq \f(F,l) = 10 (10(3Nm(1
†PŠ¤^K †¶Î, B = ? 


( = 90(


eq \o((,N)
	Rvbv Av‡Q,

F = IlBsin(
ev,  eq \f(F,l)  = IBsin(

= 5 ( 2 (10(3 ( sin30(

= 5 ( 10(3Nm(1

j¤^fv‡e ¯’vwcZ Zv‡ii GKK ˆ`‡N©¨i Dci cÖhy³ ej, 

F1 = 10 ( 10–3 N/m

30( †Kv‡Y ¯’vwcZ Zv‡ii GKK ˆ`‡N©¨i Dci cÖhy³ ej, 

F2 = 5 ( 10–3 N/m

(  eq \f(F2,F1) =  eq \f(5 ( 10–3, 10 ( 10–3) =  eq \f(1,2) 

ev, F2 =  eq \f(1,2) ( F1
( iZ‡bi ch©‡e¶Y mwVK|
	GLv‡b, 

Zwor cÖevn, I = 5 A

aiv hvK, Zv‡ii ˆ`N©¨ = l
†PŠ¤^K ej = F

( Zv‡ii GKK ˆ`‡N©¨i Dci cÖhy³ ej,  eq \f(F,l) = ?
†PŠ¤^K †¶Î, B = 2 ( 10(3T

Zv‡ii ˆ`N©¨ Ges †PŠ¤^K †¶‡Îi ga¨eZ©x †KvY, ( = 30( 


eq \o((((,cÖkœ(27) 


[evsjv‡`k †bŠevwnbx ¯‹zj GÛ K‡jR, PÆMÖvg]

K.
†PŠ¤^K d¬v· wK? 
1

L. †PŠ¤^K †gv‡g‡›Ui wfwË‡Z Wvqv, c¨viv I †d‡iv †PŠ¤^K c`v‡_©i ga¨Kvi cv_©K¨ e¨vL¨v Ki|
2

M.
K wP‡Î ZviØ‡qi cÖwZ GKK ˆ`‡N©¨ wµqvkxj ej †ei Ki|
3

N.
L wP‡Î Zvi Ø‡qi gvS eivei 2 MeV kw³ m¤úbœ MwZkxj GKwU B‡jKUªb MwZc_ n‡Z wePz¨Z bv n‡q Pj‡Z cvi‡e wKbv DÏxc‡Ki Av‡jv‡K hvPvB Ki|
4

27 bs cÖ‡kœi DËi

eq \o((,K)  †Kv‡bv Z‡ji †¶Îdj Ges H Z‡ji j¤^ eivei †PŠ¤^K‡¶‡Îi Dcvs‡ki ¸Ydj‡K H Z‡ji mv‡_ mswk­ó †PŠ¤^K d¬v· e‡j| 

eq \o((,L) †h me c`v‡_©i AvYweK †PŠ¤^K wØ‡gi“ †gv‡g›U k~b¨ A_©vr †hme c`v‡_©i AYy ¯’vqx †PŠ¤^K wØ‡gi“ bq †m¸‡jvB Wvqv‡PŠ¤^K c`v_©| Gme c`v‡_©i AYy¯’ wewfbœ B‡jKUª‡bi K¶xq I w¯úb MwZi Rb¨ m„ó †PŠ¤^K åvg‡Ki †f±i †hvMdj k~b¨ nq| c¨viv‡PŠ¤^K c`v‡_©i AYy¯’ wewfbœ B‡jKUª‡bi K¶xq I w¯úb MwZi Rb¨ m„ó †PŠ¤^K †gv‡g‡›Ui †f±i †hvMdj k~b¨ nq bv e‡j AYy¸‡jv ¯’vqx †PŠ¤^K wØ‡gi“ A_©vr G‡`i AYy¸‡jvi ¯’vqx †PŠ¤^K †gv‡g›U we`¨gvb| †d‡iv‡PŠ¤^K c`v‡_©i AYy¸‡jv‡ZI ¯’vqx †PŠ¤^K †gv‡g›U we`¨gvb| Z‡e c¨viv‡PŠ¤^K c`v‡_©i Zzjbvq †d‡iv‡PŠ¤^K c`v‡_©i AYy¸‡jvi ¯’vqx †PŠ¤^K †gv‡g›U A‡bK †ewk kw³kvjx| Z`ycwi, c¨viv‡PŠ¤^K c`v‡_©i (†Kjvm) †gv‡g›U¸‡jv BZ¯—Ztfv‡e Qov‡bv _v‡K Ges †d‡iv‡PŠ¤^K c`v‡_©i (†Kjv‡m) A‡bK¸‡jv †PŠ¤^K †gv‡g›U mgvš—iv‡j I GKB AwfgyLx †_‡K GK GKwU †Wv‡gBb MVb K‡i| 

eq \o((,M) †`Iqv Av‡Q, 
mgvš—ivj Zvi Ø‡qi g‡a¨ mggyLx Zwor cÖevnØq I1 = 5A, I2 = 7A 

ZviØ‡qi ga¨Kvi `~iZ¡, a = 2 cm = 0.02 m

k~b¨¯’vb ev evqyi †PŠ¤^K cÖ‡ek¨Zv, (0 = 4( ( 10(7 WbA(1m(1
†ei Ki‡Z n‡e, GKK ˆ`‡N©¨ †PŠ¤^K ej, Fm = ? 

Avgiv Rvwb,

 Fm =  eq \f((oI1I2,2(a) =  eq \f(4( ( 10(7 WbA(1m(1 ( 5 A ( 7A,2( ( 0.02m) 

= 3.5 ( 10(4Nm–1 (Ans.)

eq \o((,N) g‡b Kwi, L wP‡Îi ZviØ‡qi ga¨Kvi `~iZ¡, a = 2cm = 0.02 m

cÖ_g Zv‡i cÖev‡ni `i“b ZviØ‡qi gvSvgvwS P we›`y‡Z †PŠ¤^K Av‡ek †¶Î,

B1 =  eq \f((oI1,2(a/2)

=  eq \f(4( ( 10(7 wbA(1m(1 ( 5A,( ( 0.02m) = 10(4T

wØZxq Zv‡i cÖev‡ni `i“b ZviØ‡qi gvSvgvwS P we›`y‡Z †PŠ¤^K Av‡ek †¶Î, B2 =  eq \f((oI2,2(a/2)

=  eq \f(4( ( 10(7 wbA(1m(1 ( 7A,( ( 0.02m) 

= 1.4 ( 10(4T
[image: image7.jpg]



†mvRv cwievnxi ga¨w`‡q ZworcÖev‡ni `i“b Avweó †PŠ¤^K †¶‡Îi w`K wba©vi‡Y †d¬wgs Gi Wvbn¯— wbqg cÖ‡qvM K‡i cvB,

 eq \o((,B1) Gi w`K KvMR Z‡ji j¤^ eivei wb‡Pi w`‡K Ges  eq \o((,B2) Gi w`K KvMR Z‡ji j¤^eivei Dc‡ii w`‡K| A_©vr  eq \o((,B1)I  eq \o((,B2) ci¯úi wecixZ w`‡K wµqv K‡i| 

( P we›`y‡Z jwä †PŠ¤^K Av‡ek †¶Î, B = B2 ( B1 [( B2 > B1]


= 1.4 ( 10(4T ( 10(4T = 0.4 ( 10(4T = 4 ( 10(5T

jwä †PŠ¤^K †¶Î,  eq \o((,B) Gi w`K n‡e  eq \o((,B2) Gi w`‡K, A_©vr KvMR Z‡ji j¤^ eivei Dc‡ii w`‡K| myZivs B‡jKUª‡bi MwZ‡eM  eq \o((,v) Ges  eq \o((,B) Gi ga¨Kvi †KvY ( = 90(. 


= 8.386 ( 108ms(1
( B‡jKUªbwUi Ici wµqvkxj †PŠ¤^K ej, Fm = qvBsin(
= 1.6 ( 10(19C ( 8.386 ( 108ms(1 ( 4 ( 10(5T ( sin90(
= 5.367 ( 10(15N

( P we›`y‡Z jwä †PŠ¤^K Av‡ek †¶Î k~b¨ bq, ZvB L wP‡Îi ZviØ‡qi gvS eivei 2 MeV kw³ m¤úbœ MwZkxj GKwU B‡jKUªb MwZc_ n‡Z wePz¨Z bv n‡q Pj‡Z cvi‡e bv|

eq \o((((,cÖkœ(28) 4 ( 10(3ms(1 Zvob †e‡Mi B‡jKUªb †Kvb AvqZKvi avZe cv‡Zi ga¨ w`‡q wPÎ †gvZv‡eK cÖevwnZ n‡”Q|


[miKvwi wmwU K‡jR, PÆMÖvg]

K.
†PŠ¤^K cÖeYZv Kv‡K e‡j?
1

L.
GKwU Pz¤^K kjvKv‡K µgvMZ †fŠMwjK DËi †gi“i w`‡K wb‡q †M‡j wK N‡U?
2

M.
cv‡Z m„ó nj wefe KZ? 
3

N.
abvÍK Ges FYvÍK PvR©¸‡jv †Kb wPÎ †gvZv‡eK cv‡Zi Dci I wb‡Pi cÖv‡š— Rgv nq we‡k­lY Ki|
4

28 bs cÖ‡kœi DËi

eq \o((,K) †PŠ¤^K †¶‡Î ¯’vwcZ †Kv‡bv †PŠ¤^K c`v‡_©i Pz¤^KY gvÎv Ges Av‡ek m„wóKvix †PŠ¤^K †¶‡Îi cÖve‡j¨i AYycvZ‡K †PŠ¤^K cÖeYZv e‡j| 
eq \o((,L) hw` GKwU Pz¤^K kjvKv‡K µgvMZ †fŠMwjK DËi †gi“i w`‡K wb‡q hvIqv nq Z‡e webwZ †Kvb e„w× †c‡Z _vK‡e Ges †PŠ¤^K kjvKv wb‡Pi w`‡K AebwgZ n‡Z _vK‡e|  

eq \o((,M) †`Iqv Av‡Q, 

Avgiv Rvwb,


nj wefe, VH = vBb


= 4 ( 10(3 ( 0.022 ( 0.5 ( 10(2

( VH = 4.4 ( 10(7V. (Ans.)  

eq \o((,N) 

[image: image8.png]



aiv hvK, mylg †PŠ¤^K †¶Î  eq \o((,B) Gi w`‡Ki mv‡_ j¤^fv‡e ¯’vwcZ GKwU cvZ AvKv‡ii cwievnx PQRS Gi g‡a¨ w`‡q P †_‡K Q-Gi w`‡K Zwor cÖevn Pj‡Q| wP‡Î (() wPý wb‡`©k Ki‡Q †h, †PŠ¤^K †¶Î  eq \o((,B) -Gi AwfgyL KvMR Z‡ji mv‡_ j¤^ eivei wfZ‡ii w`‡K| myZivs cwievnxi ga¨ w`‡q MwZkxj PvR© evn‡Ki Ici GKwU †PŠ¤^K ej wµqv Ki‡e| hw` PvR© evnK abvÍK nq Z‡e Gi MwZi w`K n‡e cÖev‡ni w`‡K| †d¬vwgs-Gi evgn¯— wbqgvbymv‡i Gi Ici wµqvkxj e‡ji w`‡K cvIqv hv‡e Dc‡ii abvÍK wefe m„wó n‡e| myZivs PQ c„‡ôi wefe RS c„‡ôi wefe A‡c¶v †ewk n‡e A_©vr VPQ > VRs n‡e|

Avevi PvR© evnK FYvÍK n‡j Zvi MwZi w`K n‡e Zwor cÖev‡ni wecixZ w`‡K| G‡¶‡ÎI PvR© evn‡Ki Ici wµqvkxj †PŠ¤^K e‡ji w`K n‡e Dc‡ii w`‡K| G †PŠ¤^K e‡ji cÖfv‡e FYvÍK PvR© evnK cwievnxi Dc‡ii PQ c„‡ô mwÂZ n‡e d‡j PQ c„‡ô FYvÍK wefe m„wó n‡e| myZivs PQ c„‡ôi wefe RS c„‡ôi wefe A‡c¶v Kg n‡e A_©vr VP < VRS n‡e| GLb PQ I RS c„‡ôi wefe cwigvc K‡i hw` †`Lv hvq,VPQ > VRS Z‡e eyS‡Z n‡e, PvR© evnK abvÍK Avi hw` VPQ < VRS nq Z‡e eyS‡Z n‡e PvR© evnK FYvÍK|
eq \o((((,cÖkœ(29) 

1 ( 10(2 T †PŠ¤^K‡¶‡Î PQ = 4m I QR = 1m AvqZvKvi Zvi KzÛjxi ga¨ w`‡q 4 A Zwor cÖevwnZ n‡”Q| [†fvjv miKvwi K‡jR, †fvjv]

K.
Kvk©‡di 2q m~ÎwU wee„Z Ki? 
1

L.
cvi¯úwiK Av‡ek ¸Yv¼ 0.05 H ej‡Z Kx eyS? 
2

M.
DÏxcK n‡Z PQ I QR evûi Dci †PŠ¤^K e‡ji gvb wbY©q Ki|
3

N.
KzÛjxi Dci U‡K©i gvb wbY©q Ki Ges U‡K©i gvb wKfv‡e e„w× Kiv hvq e¨vL¨v Ki|
4

29 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv e× eZ©bxi Aš—M©Z †gvU we`y¨r PvjK kw³ H eZ©bxi kvLv¸‡jvi †iva Ges Zv‡`i ga¨ w`‡q cÖevwnZ mswk­ó we`y¨r cÖevngvÎvi ¸Ydjmg~‡ni exRMvwYwZK †hvMd‡ji mgvb| 
eq \o((,L)  cvi¯úwiK Av‡ek ¸Yv¼ 0.05 H ej‡Z †evSvq `ywU KzÛwji GKwUi ga¨ w`‡q 1 As(1 nv‡i Zwor cÖev‡ni cwieZ©b NU‡j hw` †MŠY KzÛjx‡Z Avweó Zwo”PvjK kw³ 0.05 V nq, Z‡e KzÛjxØ‡qi cvi¯úwiK Av‡ek ¸Yv¼ n‡e 0.05 H.  

eq \o((,M) †`Iqv Av‡Q,


†PŠ¤^K‡¶‡Îi gvb, B = 10(2T


PQ evûi ˆ`N©¨, PQ = 0.4 m


QR evûi ˆ`N©¨, QR = 1 m


Zwor cÖevn, I = 4A

PQ evûi Ici †PŠ¤^K e‡ji gvb, FPQ = IlBsin(

ev, FPQ = 4 ( 0.4 ( 10(2 ( sin0(

( FPQ = 0 N (Ans.) 

QR evûi Ici †PŠ¤^K e‡ji gvb,


FQR = IlBsin(

ev, FQR = 4 ( 1 ( 10(2 ( sin90(

( FQR = 0 N (Ans.)

eq \o((,N) †`Iqv Av‡Q,


†PŠ¤^K‡¶‡Îi gvb, B = 1 ( 10(2T


PQ evûi ˆ`N©¨, PQ = 0.4 m


QR evûi ˆ`N©¨, QR = 1 m


cÖevwnZ Zwor, I = 4A

U‡K©i gvb, ( = NI eq \o((,A) (  eq \o((,B)

= NIABsin(

= 1 ( 4 ( 4 ( 10–2 sin 90(

= 0.16 Nm

KzÛwji Ici Kvh©iZ U‡K©i gvb g~jZ wbf©i K‡i PviwU ivwki Ici h_vÑ KzÛwji c¨uv‡Pi msL¨v (N), Zwor cÖevn (I), KzÛwji †¶Îdj (A) Ges †PŠ¤^K‡¶‡Îi gvb (B)| G PviwU ivwki †h‡Kv‡bv GKwUi gvb e„w×i d‡j KzÛwji Ici Kvh©iZ U‡K©i gvb e„w× cv‡e|  

eq \o((((,cÖkœ(30) GKwU j¤^v I †mvRv Zv‡i 60 A Zwor mieivn Kiv n‡jv| Zvi †_‡K 40 cm `~‡i P GKwU we›`y| cieZ©x‡Z ZviwU‡K euvwK‡q 40 cm e¨vmv‡a©i e„ËvKvi KzÛjx Kiv n‡jv hvi †K›`ª n‡jv Q|
[†mZveMÄ Abvm© K‡jR, w`bvRcyi]

K.
nj wefe cv_©K¨ Kv‡K e‡j? 
1

L.
UªvÝdigvi DC cÖev‡n KvR K‡i bv e¨vL¨v Ki|
2

M.
P we›`y‡Z †PŠ¤^K †¶‡Îi gvb wbY©q Ki|
3

N.
cwievnx †_‡K P Ges Q we›`y mg`~‡i _vK‡jI †PŠ¤^K‡¶‡Îi gvb wfbœ n‡Z cv‡i wK? MvwYwZK we‡k­lYmn gZvgZ `vI|
4

30 bs cÖ‡kœi DËi

eq \o((,K) †Kvb Zworevnx cwievnK‡K †PŠ¤^K‡¶‡Î ¯’vcb Ki‡j Zwor cÖevn I †PŠ¤^K‡¶Î Df‡qi mv‡_ j¤^ eivei †h wefe cv_©‡K¨i m„wó nq Z_v †fv‡ëR Drcbœ nq Zv‡K nj wefe cv_©K¨ ev nj †fv‡ëR e‡j| 
eq \o((,L) UªvÝdg©v‡i gyL¨ KzÛjx †_‡K cwieZ©x wefe †MŠY KzÛjx‡Z Avweó nq| ZvB d¬v‡·i cwieZ©b eva¨Zvg~jK| †h‡nZz DC cÖev‡n d¬v‡·i cwieZ©b nq bv ZvB UªvÝdg©vi KL‡bv DC cÖev‡n KvR K‡i bv| 

eq \o((,M) 
	Avgiv Rvwb,

Bp =  eq \f((o I,2(a) 
=  eq \f(4( ( 10(7 WbA(1m(1 ( 60 A,2 ( ( ( 0.4m) 
= 3 ( 10(5 Wbm(2
= 3 ( 10(5T (Ans.)


	GLv‡b, 

Zv‡i Zwor cÖevn, I = 60 A

P we›`yi `~iZ¡, a = 40 cm


         = 0.4 m

(o = 4( ( 10(7WbA(1m(1
†PŠ¤^K‡¶Î, Bp = ?


eq \o((,N) 

	Avgiv Rvwb,

BQ =  eq \f((oNI,2r) 
=  eq \f(4( ( 10(7 WbA(1m(1 ( 1 ( 60 A,2 ( 0.4m) 
= 9.43 ( 10(5T (Ans.)
Avevi, P we›`y‡Z †PŠ¤^K‡¶Î 

BP = 3 ( 10(5T

[(M) bs Abymv‡i]
	GLv‡b, 

e„ËvKvi KzÛjxi e¨vmva© r = 40 cm = 0.4 m

(o = 4( ( 10(7 WbA(1m(1
Zwor cÖevn, I = 60 A
†PŠ¤^K‡¶Î (KzÛjxi †K›`ª Q we›`y‡Z) BQ = ?

cvK msL¨v, N = 1


A_©vr, P I Q we›`yØq mgvb 40cm `~i‡Z¡ Ae¯’vb Ki‡jI Zv‡`i †PŠ¤^K‡¶Î wfbœ Ges G‡¶‡Î Q we›`y‡Z †PŠ¤^K‡¶Î P we›`yi †PŠ¤^K‡¶Î A‡c¶v †ewk| 

Aa¨vq-4: Zwor cÖev‡ni †PŠ¤^K wµqv I Pz¤^KZ¡
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