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pqEcdRo dk vkf.od fl)kar loZizFke cscj us fn;kA ckn esa bfoax us bls la'kksf/kr fd;kA bl fl)kar ds vuqlkj] fdlh Hkh
inkFkZ dk izR;sd v.kq Lo;a esa ,d lEiw.kZ pqEcd gksrk gSA vpqEcfdr voLFkk esa] ;s vkf.od pqEcd ;kǹfPNd :i ls bl izdkj
O;ofLFkr jgrs gSa fd budk dqy pqEcdh; vk?kw.kZ 'kwU; gksrk gSA fdlh cká pqEcdh; {ks= dh mifLFkfr esa bUgsa pqEcfdr djus ij ;s
vkf.od pqEcd ,d fuf’pr fn’kk esa O;ofLFkr gks tkrs gSaA ifj.kkeLo:i inkFkZ esa ,d ifj.kkeh pqEcdh; vk?kw.kZ mRiUu gks tkrk gSA

 xeZ djus ij ;k ihVus ij pqEcdh; inkFkZ dk pqEcdRo ?kVrk gSA

n.M pqEcd

,d n.M pqEcd esa nks leku o foijhr izdf̀r ds /kzqo gksrs gSaA ;s /kzqo ,d&nwljs ls fuf’pr nwjh ij fLFkr gksrs gSaA /kzqo (Poles)

n.M pqEcd ds Bhd fljksa ij u gksdj FkksM+s vUnj dh vksj fLFkr gksrs gSaA nksuksa /kzqoksa ds chp dh U;wure nwjh dks pqEcd dh izHkkodkjh
yEckbZ (Le) dgrs gSa] tks fd bldh T;kferh; yEckbZ (Lg) ls de gksrh gSA

(1) nSf'kd xq.k : tc fdlh n.M pqEcd dks iF̀oh ds pqEcdh; {ks= esa Lora=rk iwoZd yVdk;k tk;s rks ;g mÙkj&nf{k.k

¼pqEcdh; ;kE;ksÙkj½ fn’kk esa Bgj tkrk gSA

(2) ,dy /kzqo dh ifjdYiuk : ;fn fdlh pqEcd dks dbZ Hkkxksa esa rksM+ fn;k tk;s rks bldk izR;sd Hkkx ,d iw.kZ pqEcd

gksrk gS vFkkZr~ vdsyk /kzqo izkIr djuk vlEHko gSA nwljs 'kCnksa esa pqEcdRo dh lcls NksVh bdkbZ f}/kzqo gSA

(3) fuEu fp= ds vuqlkj] ;fn fp= (i) esa nksuksa NM+sa ,d nwljs dks vkdf"kZr djrh gS ,oa fp= (ii) esa ugha] rc B ,d pqEcd gS
tcfd A ,d lk/kkj.k yksgs dh NM+ gSA izfrd"kZ.k pqEcdRo dk fuf'pr ijh{k.k gSA
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(4) /kzqo lkeF;Z (m) : pqEcdh; /kzqo }kjk pqEcdh; inkFkksZa dks viuh vksj vkdf"kZr djus dh 'kfDr dks /kzqo lkeF;Z dgrs gSaA

(i) ;g ,d vfn’k jkf’k gSA

(ii) N-/kzqo ,oa S-/kzqo dh /kzqo lkeF;Z dks Øe’k% +m ,oa –m ls iznf’kZr djrs gSaA

(iii) bldk SI ek=d amp × m ;k N/Tesla gS ,oa bldh foek [LA] gSA

(iv) ;g pqEcd ds inkFkZ dh izdf̀r ,oa blds vuqizLFk dkV ds {ks=Qy ij fuHkZj djrh gS] yEckbZ ij ughaA

(5) pqEcdh; f}/kzqo vk?kw.kZ )(M : ;g pqEcd dh 'kfDr dks O;Dr djrk gSA xf.krh; :i ls ;g pqEcd dh /kzqo lkeF;Z ,oa

izHkkodkjh yEckbZ ds xq.kuQy ds :i esa ifjHkkf"kr fd;k tkrk gSA vFkkZr~ )2( lmM


=

(i) ;g ,d lfn’k jkf’k gS] bldh fn’kk nf{k.kh /kzqo ls mÙkjh /kzqo (M) dh vksj gksrh gSA

(ii) bldk S.I. ek=d amp×m2 ;k N-m/Tesla ,oa foek [AL2] gSA

(iii) fofHkUu fLFkfr;ksa esa pqEcdh; vk?kw.kZ

/kkjkokgh òÙkh; dq.Myh

pqEcdh; vk?kw.kZ M = NiA

N = yisVksa dh la[;k]

i= dq.Myh ls izokfgr /kkjk, A= dq.Myh dk {ks=Qy

nks n.M pqEcdksa dk la;kstu
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vkos'k dk ?kw.kZu

(a) d{kh; - bysDVªkWu : fdlh Hkh ijek.kq esa bysDVªkWu ukfHkd ds pkjksa vksj òÙkh; d{kkvksa esa ifjHkze.k djrs gSaA bldk ifjHkze.k òÙkh; d{kk esa
izokfgr /kkjk ds rqY; gSA vr% bl /kkjk ywi ls lEc) pqEcdh; vk/kw.kZ
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===== ; ;gk¡ ω = dks.kh; pky, ν = vkòfr, v = js[kh; pky ,oa L= dks.kh; laosx (Iω.)

(b) dqN fuf’pr T;kferh; vkd̀fr dh vkosf’kr oLrqvksa ds ?kw.kZu ds dkj.k : pqEcdh; vk?kw.kZ
m
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M
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ω== ; ;gk¡ m = ?kwf.kZr oLrq dk

nzO;eku, Q = oLrq ij vkos’k, I = oLrq dk ?kq.kZu&v{k ds ifjr% tM+Ro vk?kw.kZ
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9.27×10–24 A/m2 ;g pqEcdh; vk?kw.kZ dh ,d izkdf̀rd bdkbZ gSA ,d bysDVªkWu dh

ewy voLFkk esa d{kh; ?kw.kZu ls mRiUu pqEcdh; vk/kw.kZ cksj esXusVªkWu ds rqY; gksrk gSA

 lh/ks /kkjkokgh pkyd dk pqEcdh; vk?kw.kZ 'kwU; gSA

 VkWjkbM dk pqEcdh; vk?kw.kZ 'kwU; gksrk gSA

 ;fn (M) pqEcdh; vk?kw.kZ okys ,d pqEcdh; rkj fdlh vU; :i ls eksM+ fn;k tk;s rks bldk pqEcdh; vk?kw.kZ
?kVrk gSA D;ksafd ,slk djus ls bldh izHkkodkjh yEckbZ ?kVrh gS ijUrq /kzqo lkeF;Z fu;r jgrh gSA

(6) n.M pqEcd dk dkVuk : eku yhft, ,d vk;rkdkj NM+ pqEcd dh yEckbZ] pkSM+kbZ ,oa nzO;eku Øe’k% L, b ,oa w gSA
;fn bls yEckbZ ds yEcor~ ,oa vuqfn’k ,d lkFk fp=kuqlkj dkVasa rc

izR;sd Hkkx dh yEckbZ
n

L
L =' , izR;sd Hkkx dh pkSM+kbZ

n

b
b =' , izR;sd Hkkx dk nzO;eku

n
w

w =' , izR;sd Hkkx dh /kqzo lkeF;Z

n

m
m =' , izR;sd Hkkx dk pqEcdh; vk?kw.kZ
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;fn izkjEHk esa dsUnz ls xqtjus okys ,oa yEckbZ ds yEcor~ v{k ds ifjr% pqEcd dk tM+Ro vk?kw.kZ 
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pqEcdRo ls lEcfU/kr fofHkUu jkf'k;k ¡

(1) pqEcdh; {ks= ,oa pqEcdh; cy&js[kk;sa : fdlh pqEcdh; /kzqo ;k pqEcd ;k /kkjkokgh rkj ds pkjksa vksj og {ks= ftlesa

blds izHkko dk vuqHko fd;k tk lds pqEcdh; {ks= dgykrk gSA pqEcdh; {ks= dks js[kkvksa ;k oØksa ds ,d lewg }kjk Hkyh&Hkk¡fr
iznf’kZr fd;k tk ldrk gSA

(2) pqEcdh; ¶yDl (φ) ,oa ¶yDl ?kuRo (B)

(i) fdlh lrg ls vfHkyEcor~ xqtjus okyh cy&js[kkvksa dh la[;k dks ml lrg ls lEc) pqEcdh; ¶yDl (φ) dgrs gSaA bldk
S.I. ek=d cscj (wb) ,oa CGS ek=d esDlosy gSA

1 csoj = 108 eSDlosy

(ii) tc fdlh pqEcdh; inkFkZ ds ,d VqdM+s dks ,d cká pqEcdh; {ks= esa j[krs gSa rks ;g inkFkZ pqEcfdr gks tkrk gSA bl inkFkZ
ds vUnj pqEcdh; izsj.k js[kkvksa ds vfHkyEcor~ fLFkr bdkbZ {ks=Qy ls xqtjus okyh cy

js[kkvksa dh la[;k dsk pqEcdh; izsj.k ;k pqEcdh; ¶yDl ?kuRo )(B dgrs gSaA ;g ,d

lfn’k jkf’k gSA bldk

S.I. ek=d Vslyk gSA

1 Vslyk = 2222
sec

m
volt

mamp
J

mamp
N

m
wb ×=

×
=

×
=

,oa CGS ek=d ^xkWl^ gSA 1 Vslyk = 104 xkWl

 pqEcdh; ¶yDl ?kuRo dks pqEcdh; {ks= esa fLFkr bdkbZ mÙkjh /kzqo ij dk;Zjr cy ds :i esa Hkh ifjHkkf"kr fd;k tk

ldrk gSA vFkkZr~
0m
F

B = A

(3) pqEcdh; ikjxE;rk (µ) : pqEcdh; inkFkZ dk og xq.k tks blesa ls xqtjus okyh cy js[kkvksa dh la[;k dks fu/kkZfjr djrk

gS] pqEcdh; ikjxE;rk (µ) dgykrh gSA

mnkgj.k ds fy, uje yksgs dh ikjxE;rk ok;qq dh rqyuk esa 1000 xquh gSA

,oa µ = ;0 rµµ ;gk¡ =0µ ok;q ;k fuokZr~ dh fujis{k pqEcdh; ijkxE;rk = ./104 7 ampmTesla ×× −π

NS

uje yksgs esaok;q esa

N
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× × × ×
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foyfxr mÙkjh /kzqo foyfxr nf{k.kh /kzqo PkqEcdh; f}/kzqo dkxt&ry ds yEcor~
vUnj dh vksj pqEcdh;

{ks=

dkxt&ry ds yEcor~
ckgj dh vksj pqEcdh;

{ks=

S NS
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,oa =rµ ek/;e dh vkisf{kd pqEcdh; ikjxE;rk = .
0 ?kuRoyDlpqEcdh; ¶es~fuokZr

?kuRoyDlpqEcdh; ¶inkFkZ esa
=

B
B

(4) pqEcdh; {ks= dh rhozrk )(H ;k pqEcdu {ks= : ;g pqEcdh; {ks= }kjk fdlh inkFkZ ds pqEcdu dh ek=k dks iznf’kZr

djrk gSA nwljs 'kCnksa esa fuokZr esa pqEcdh; izsj.k ,oa fuokZr~ dh pqEcdh; ikjxE;rk ds vuqikr dks pqEcdu {ks= (H) dgrs gSa vFkkZr~

0

0

µ
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H =

Abldk SI ek=d
wbm
J

Teslam
J
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N

Teslam
N

mA
×

=
×

==
×

= 32./ bldk C.G.S. ek=d vkWLVsZM gSA 1 vkWLVsZM = 80 A/m

(5) pqEcdu rhozrk (I) : ;g jkf’k] fdlh inkFkZ dks pqEcdh; {ks= esa j[kus ij blesa mRiUu pqEcdu dh ek=k dks O;Dr djrh

gSA pqEcdh; inkFkZ ds bdkbZ vk;ru esa mRiUu pqEcdh; vk?kw.kZ ds eku dks pqEcdu rhozrk (I) dgrs gSaA

vr% I=
A
m

lA
lm

V
M ===

2.
2.

, vFkkZr~ bls /kzqo lkeF;Z izfr ,dkad vuqizLFk {ks= ds :i esa Hkh ifjofrZr fd;k tk ldrk gSA ;g

,d lfn’k jkf’k gSA bldk S.I. ek=d Amp/m gSA

(6) pqEcdh; izo`fr (χm) : ;g inkFkZ dk og xq.k gS tks gesa ;g crkrk gS fd inkFkZ dks fdruh vklkuh ls pqEcfdr fd;k tk

ldrk gSA bldh eki inkFkZ esa mRiUu pqEcdu rhozrk (I) ,oa pqEcdh; {ks= (H) ds vuqikr ls dh tkrh gSA vFkkZr
H
I

m =χ ;g ,d

vfn’k jkf’k gSA ;g ek=dghu ,oa foekghu gSA

(7) pqEcdh; ikjxE;rk ,oa pqEcdh; izo`fr esa lEcU/k : pqEcdh; {ks= esa fLFkr fdlh pqEcdh; inkFkZ esa mRiUu dqy
pqEcdh; izsj.k ?kuRo (B) fuokZr~ esa mRiUu pqEcdh; ¶yDl ?kuRo 0B ,oa inkFkZ ds pqEcdu ds dkj.k mRiUu pqEcdh; {ks= mB ds ;ksx
ds rqY; gksxk vFkkZr~ mBBB += 0

⇒ +=+=+= 1()( 0000 HIHIHB µµµµ )mχ ;gk¡ )1( mr χµ +=

 CGS esa IHB π4+= ,oa mπχµ 41 +=

cy ,oa {ks=

(1) pqEcdRo esa dwykWe dk fu;e : ,d nwljs ls r nwjh ij fLFkr nks foyfxr ,oa dkYifud /kzqoksa m1 ,oa m2 ds chp dk;Zjr~ cy

2
21.

r

mm
kF = S.I. i)fr esa mAmpwbk ×== − /10

4
70

π
µ

, C.G.S. ek=d esa 1=k

(2) pqEcdh; {ks=

(i) ,d dkYifud /kzqo (m) ds dkj.k mRiUu pqEcdh; {ks=
0m
F

B = ;k
2

0 .
4 d

m
B

π
µ

=

(ii) n.M pqEcd ds dkj.k pqEcdh; {ks= : pqEcd ds dsUnz ls r nwjh ij

(a) v{kh; fLFkfr esa]

pqEcdh; {ks=
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(b) fuj{kh; fLFkfr esa : pqEcdh; {ks=
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=
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(c) O;kid fLFkfr esa : ,d NksVs n.M pqEcd ds fy, )1cos3(
4

2
3

0 += θ
π
µ

r

M
Bg

(3) ,dleku pqEcdh; {ks= esa ,d n.M pqEcd : tc fdlh n.M pqEcd dks ,d pqEcdh; {ks= esa Lora= djrs gSa rks ;g

pqEcdh; {ks= dh fn’kk esa O;ofLFkr gks tkrh gSA

(i) cy vk?kw.kZ : τ = BMMB ×=⇒ τθsin

(ii) dk;Z : )cos1( θ−= MBW

(iii) fLFkfrt ÅtkZ : BMMBU .cos −=−= θ ; (;gk¡ θ = f}/kzqo vk?kw.kZ (M ) ,oa pqEcdh; {ks= ( B ) ds chp dks.k)

 vf/kd tkudkjh ds fy, fLFkj oS|qr v/;k; ds GSMP esa fo|qr f}/kzqo ,oa pqEcdh; f}/kzqo dk rqyukRed v?;;u ns[ksaA

(4) pqEcdRo esa xkWl fu;e : fdlh i"̀B ls lEc) pqEcdh; ¶yDl lnSo 'kwU; gS vFkkZr~ ∫ = 0.dsB

Concepts

 fdlh inkFkZ esa pqEcdRo dk dkj.k mlesa mifLFkr pqEcdh; vk?kw.kZ gSA

 os ijek.kq] ftuesa bysDVªkWu ;qfXer gksrs gSa] 'kwU; pqEcdh; vk?kw.kZ j[krs gSA

 Magnetostriction : ,d yksgs ds n.M dks pqEcfdr fd;k tkrk gS rks bldh yEckbZ c<+ tkrh gSA ,slk ijekf.od pqEcdksa ds pqEcdh; {ks= dh fn’kk esa
lajsf[kr gksus ds dkj.k gksrk gSA ;g yEckbZ esa òf) pqEcdu dh fn’kk esa gksrh gSA bl izHkko dks magnetostriction dgrs gSaA

 ,d /kkjkokgh ifjukfydk dks ,djs[kh; NksVs&NksVs f}/kzqoksa ls cuh Ja[̀kyk }kjk iznf’kZr dj ldrs gSaA bu NksVs&NksVs f}/kzqoksa dh la[;k ifjukfydk esa
mifLFkr Qsjksa dh la[;k ds rqY; gksxhA

 tc ,d M pqEcdh; vk?kw.kZ okyk f}/kzqo fdlh pqEcdh; {ks= B esa vLFkk;h lkE; ls LFkk;h lkE; esa vkrk gS rks bldh xfrt ÅtkZ 2 MB gks tk;sxhA

 fdlh inkFkZ esa bysDVªkWuksa dh pØ.k xfr ds dkj.k pqEcdu rhozrk (I) mRiUu gksrh gSA

 fdlh laosnu'khy midj.k dks cká pqEcdh; {ks= ls lqjf{kr j[kus ds fy, bl ,d yksgs ds ckWDl esa j[k fn;k tkrk gSA bls pqEcdh; ifjj{k.k dgrs gSaA

Example: 1 ,d pqEcd dk pqEcdh; vk?kw.kZ M gSA bls pqEcdh; ;kE;ksÙkj ls 60° ij ?kqekus esa ftruk dk;Z djuk iM+rk gS] mlls
n xquk dk;Z 90° ij ?kqekus ds fy, djuk iM+rk gSA n dk eku gksxk [CBSE 1995; MP PET 2003]

(a) 2 (b) 1 (c) 1/2 (d) 1/4

Solution : (a) )cos1( θ−= MBW ⇒ ( )oooo WnxW 600900 →→ = ⇒ 2)60cos1()90cos1( =⇒−×=− nMBnMB oo

Example: 2 ,d NM+ ds inkFkZ dh pqEcdh; izof̀Ùk 499 gSA fuokZr~ dh ikjxE;rk mH /104 7−×π gSA NM+ ds inkFkZ dh fujis{k
ikjxE;rk H/m esa gksxh [EAMCET 2003]

(a) 410−×π (b) 4102 −×π (c) 4103 −×π (d) 4104 −×π
Solution : (b) 500)4991()1( =+=⇒+= rmr µγµ , 47

0 102500104 −− ×=××== ππµµµ r

Example: 3 fdlh pqEcdh; {ks= ds lekUrj fLFkr ,d pqEcdh; lqbZ dks 60° fo{ksfir djus ds fy, W ek=d dk;Z dh
vko’;drk gksrh gSA lqbZ dks blh fLFkfr esa j[kus ds fy, vko’;d cy vk?kw.kZ gksxk

[MNR 1991; KCET 1994; MP PET 1996; AIEEE 2003]

B = 0

≡ S N≡
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(a) 3 W (b) – W (c) W
2
3

(d) 2W

Solution : (a) τ = θsinMB ,oa )cos1( θ−= MBW ⇒
2

)60cos1(
MB

MBW o =−= . vr% τ = W
MB

MB o 3
2
3

60sin ==

Example: 4 ,d L yEckbZ o M pqEcdh; vk?kw.kZ dh NM+ dks eksM+dj v)Z-oÙ̀kkdkj cuk;k x;k gS] rks bldk pqEcdh; vk/kw.kZ gksxk
[CPMT 1984; NCERT 1975; MP PET/PMT 1988; EAMCET (Med.) 1995; Manipal MEE 1995; RPMT 1996; BHU 1995; MP PET
2002]

(a) M (b)
π
M2

(c)
π
M

(d) πM

Solution : (b) NM+ dks eksM+us ij bldh /kzqo lkeF;Z vifjofrZr jgrh gS] ijUrq bldk pqEcdh; vk?kw.kZ ifjofrZr gks tk;sxk

u;k pqEcdh; vk?kw.kZ
ππ
ML

mRmM
22

)2(' =




==

Example: 5 ,d y?kq NM+ pqEcd ds mÙkjh /kzqo dks iF̀oh ds mÙkj dh vksj j[kus ij mnklhu fcUnq {kSfrt ry esa fdlh fcUnq P
ij feyrk gSA ;fn pqEcd dks {kSfrt ry esa 90° ls ?kqek fn;k tk;s rks fcUnq P ij dqy pqEcdh; izsj.k gksxk (iF̀oh ds
pqEcdh; {ks= dk {kSfrt ?kVd = BH) [EAMCET (Engg.) 2000]

(a) 0 (b) HB2 (c) HB2
5

(d) HB5

Solution : (d) izkjfEHkd fLFkfr esa]

mnklhu fcUnq pqEcdh; fuj{k ij izkIr gksxk ,oa mnklhu fcUnq ij |||| eH BB =

;gk¡ =HB iF̀oh ds pqEcdh; {ks= dk {kSfrt ?kVd ,oa Be = n.M pqEcd ds dkj.k fuj{kh; fLFkfr esa pqEcdh; {ks=

vfUre fLFkfr esa]

vc fcUnq P n.M pqEcd dh v{kh; fLFkfr esa gksxkA vr% P ij ifj.kkeh pqEcdh; {ks=

HHHHHa BBBBBeBBB 5)2()()2( 222222 =+=+=+=

Example: 6 pqEcdh; vk?kw.kZ 3.0 Amp × m okys ,d NM+ pqEcd] dks ,dleku pqEcdh; izsj.k 5102 −× T esa j[kk x;k gSA ;fn
pqEcd dk izR;sd /kzqo N4106 −× dk cy vuqHko djrk gS rks pqEcd dh yEckbZ gS [EAMCET (Med.) 2000]

(a) 0. 5 m (b) 0. 3 m (c) 0.2 m (d) 0.1 m

Solution : (d) mLM = ,oa mBF = ,⇒ B
L
M

F ×= ⇒ mL
L

1.0102
3

106 54 =⇒××=× −−

Example: 7 nks leku n.M pqEcdksa] ftuds dsUnz r ehVj nwjh ij gS] ds v{k ,d gh js[kk ij gksa] rc 4.8 N dk cy yxrk gSA
;fn chp dh nwjh 2r dj nh tk;s] rks muds chp cy dk eku gks tk;sxk [AIIMS 1995; Pb. CET 1997]

(a) 2.4 N (b) 1.2 N (c) 0.6 N (d) 0.3 N

Solution : (d) nks n.M pqEcdksa ds chp cy 4
1
d

F ∝ ⇒ NF
r
r

Fd
d

F
F

3.0
28.4

2

4

2

4

1

2

2

1 =⇒




=⇒





= ;gk¡ d= n.M pqEcdksa ds

chp vUrjky
Example: 8 pqEcdh; vk?kw.kZ 1.0 A-m2 ds nks ,dleku pqEcdh; f}/kzqoksa ds v{kksa dks ,d&nwljs ds yEcor~ j[kk x;k gS ftlls

muds dsUnzksa ds chp dh nwjh 2m gSA f}/kzqoksa ds chp e/; fcUnq ij ifj.kkeh pqEcdh; {ks= gksxk [Roorkee 1995]

S

L

N

S N
L' = 2R

⇒

BH

Ba
P

S N

N

E

S

W

BH

B
P

S

N
N

E

S

W
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(a) T7105 −× (b) T7105 −× (c)
2
T

(d) mijksDr esa ls dksbZ

ugha

Solution : (b)
3

7
3

0
1

2
2

12
10

2

2
.

4







××=








= −

r

M
B

π
µ

;
3

7
3

0
2

2
2

1
10

2

4







×=








= −

r

M
B

π
µ

;

TBnet
72727 105)10()102( −−− ×=+×=

Example: 9 ,d pqEcd ftldk pqEcdh; vk?kw.kZ 20 C.G.S. ek=d gS] 0.3 C.G.S. ek=d ds loZle rhozrk okys pqEcdh; {ks= esa
Lora=rkiwoZd yVdk;k x;k gSA bldks 30° ls fo{ksfir djus ds fy, fd;s x;s dk;Z dk C.G.S. ek=d eas eku gksxk

[MP PET 1991]

(a) 6 (b) 33 (c) )32(3 − (d) 3

Solution : (c) )32(3)30cos1(3.020)cos1( −=−×=⇒−= oWMBW θ
Example: 10 ,d NksVs n.M pqEcd ds v{k ij fLFkr fcUnq x ij pqEcdh; {ks= rhozrk mlh pqEcd dh fuj{kh; js[kk ij fLFkr fcUnq

y ij {ks= rhozrk ds cjkcj gSA pqEcd ds dsUnz ls x vkSj y dh nwfj;ksa dk vuqikr gS [MP PMT 1990]

(a) 32− (b) 3/12− (c) 32 (d) 3/12
Solution : (d) ekuk fd fcUnq x ,oa y dh pqEcd ls nwfj;k¡ Øe’k% x ,oa y gS rc iz’ukuqlkj

fuj{kh;v{kh; BB = ⇒
1

2
.

4
2
.

4

3/1

3
0

3
0 =⇒=

y
x

y

M

x

M
π
µ

π
µ

Example: 11 2000 A/m dk ,d pqEcdh; {ks= fdlh NM+ esa 41028.6 −× weber ¶yDl mRiUu djrk gSA ;fn NM+ ds vuqizLFk
dkV dk {ks=Qy 25102 m−× gS] rc NM+ ds inkFkZ dh vkisf{kd ikjxE;rk gS

(a) 21075.0 −× (b) 41025.1 × (c) 0.25 (d) 1.01

Solution : (b) HB rµµ0= ,oa
A

B
φ= , 4

75

4

0

1025.1
2000104102

1028.6 ×=
××××

×==⇒ −−

−

πµ
φµ
HAr

Example: 12 fdlh ,d NkssVs n.M pqEcd ds dkj.k v{kh; fLFkfr esa x nwjh ij pqEcdh; {ks= dh rhozrk 9 xkWl gSA fuj{kh; fLFkfr

esa
2
x nwjh ij pqEcdh; {ks= dh rhozrk gksxh

(a) 9 xkWl (b) 4 xkWl (c) 36 xkWl (d) 4.5 xkWl

Solution : (c) C.G.S. esa
3

2
9

x

M
B ==v{kh; .....(i)

33

8

2

x

M

x

M
B =








=fuj{kh; .....(ii)

lehdj.k (i) o (ii) ls 36=fuj{kh;B xkWl

Example: 13 fdlh inkFkZ dh gm1 ek=k esa mRiUu pqEcdh; vk?kw.kZ 27106 mamp×× − gSA ;fn inkFkZ dk ?kuRo 3/5 cmgm

gks rc pqEcdu rhozrk A/m esa gksxh

(a) 6103.8 × (b) 3.0 (c) 7102.1 −× (d) 6103 −×

Solution : (b)
eku@?kuRonzO;

M
V
M

I == , fn;k gS] nzO;eku = 1gm = kg310− ,oa ?kuRo

33
332

3
3 /105

)10(

105
/5 mkg

m

kg
cmgm ×=×= −

−

vr% 3
10

105106
3

37

=×××= −

−
I
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Example: 14 ,d uky pqEcd ds /kzqoksa ds chp dh nwjh 0.1 m ,oa /kzqo lkeF;Z 0.01 amp/m gSA nksuksa /kzqoksa ds e/; fcUnq ij
pqEcdh; {ks= dh rhozrk gksxh

(a) T5102 −× (b) T6104 −× (c) T7108 −× (d) 'kwU;

Solution : (c) fcUnq P ij ifj.kkeh pqEcdh; {ks= SN BBB +=

;gk¡ =NB N- /kzqo ds dkj.k pqEcdh; {ks= dh rhozrk

=SB S- /kzqo ds dkj.k pqEcdh; {ks= dh rhozrk

T
r
m

BB SN
7

2
7

2
0 104

2
1.0

01.0
10

4
−− ×=








×===
π
µ

.108 7TBnet
−×=∴

Example: 15 ,d csyukdkj NM+ pqEcd dh yEckbZ 5 cm ,oa bldk O;kl 1 cm gSA blesa pqEcdu rhozrk 5.30 × 103Amp/m gSA
bldk pqEcdh; vk?kw.kZ gksxk

(a) TJ /101 2−× (b) TJ /1008.2 2−× (c) TJ /1008.3 2−× (d) TJ /1052.1 2−×

Solution : (b) VIM ×= , csyu dk vk;ru ,2lrV π= ;gk¡ r f=T;k ,oa l yEckbZ

)105()105.0(
7
22

)1030.5( 22232 −− ×××××=×= lrIM π TJ /1008.2 2−×=

Example: 16 ,d n.M pqEcd dk pqEcdh; vk?kw.kZ 15.2 −JT gS ,oa bls T2.0 ds ,dleku pqEcdh; {ks= esa j[kk x;k gSA pqEcd
dks {ks= dh fn’kk ls foijhr fn’kk esa ?kqekus ij fd;k x;k dk;Z gksxk

(a) J5.0 (b) J1 (c) J2 (d) J0

Solution : (b) dk;Z W )cos(cos 12 θθ −−= MB )0cos180(cos ooMB −−= )11( −−−= MB MB2= J12.05.22 =××=

Example: 17 ,d n.M pqEcd dh yEckbZ 25 cm ,oa /kzqo lkeF;Z 24 amp×m gSA ;g ,d ?k"kZ.k jfgr dhyd ij lUrqfyr gSA
pqEcd dk dsUnz Bhd dhyd ij gSA vc dhyd ls 12 cm dh nwjh ij ,d cy F yxkus ij pqEcd 0.25 T ds ,d
leku pqEcdh; {ks= ls 30° ds dks.k ij lkE;oLFkk esa vk tkrh gSA cy F dk eku gS

(a) 5.62 N (b) 2.56 N (c) 6.52 N (d) 6.25 N

Solution : (d) lkE;koLFkk esa] pqEcdh; cy vk?kw.kZ = fo{ksid cy vk?kw.kZ⇒ dFMB .sin =θ ;k

d
Blm

F
θsin)2(= N

o

25.6
12.0

30sin25.025.024
=

××
=

Example: 18 50 gm Hkkj ,oa 10 cm yEckbZ dh nks ,dleku NM+ pqEcdsa fp=kuqlkj ,d dk¡p ufydk esa Å/okZ/kj fLFkr gSA buds
leku /kzqo fp=kuqlkj vkeus&lkeus gSA Åij okyh pqEcd uhps okyh pqEcd ls ok;q esa bl izdkj lUrqfyr jgrh gS
fd buds ikl okys /kzqoksa ds chp dh nwjh 3mm gSA izR;sd pqEcd dh /kzqo lkeF;Z gksxh

(a) 6.64 amp × m

(b) 2 amp × m

(c) 10.25 amp × m

(d) mijksDr esa ls dksbZ ugha

0.1 m

S N
P

BN Bs

N
S

S
N
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Solution : (a) Åij okyh pqEcd dk Hkkj bu nksuksa pqEcdksa ds chp yxus okys izfrd"kZ.k cy ls lUrqfyr gksxk

wtgm
r

m −=∴ 50.
4 2

2

π
µ ⇒ 8.91050

)109(
10 3

6

2
7 ××=

×
× −

−
− m ⇒ mampm ×= 64.6

pqEcdh; vk?kw.kZ 2.0 A-m2 dk ,d NM+ pqEcd mlds dsUnz ls xqtjus okys Å/okZ/kj v{k ds ifjr% ?kw.kZu djus
gsrq Lora= gSA pqEcd dks iwoZ&if’pe fLFkfr ls fojke voLFkk ls NksM+k tkrk gSA tc pqEcd mÙkj&nf{k.k fLFkfr
esa vkrk gS] rks mldh xfrt ÅtkZ gksxh (iF̀oh ds pqEcdh; {ks= dk {kSfrt ?kVd = )25 Tµ

[EAMCET (Engg.) 1996]

(a) Jµ25 (b) Jµ50 (c) Jµ100 (d) Jµ5.12

Solution : (b) tc fdlh pqEcd dks iF̀oh ds pqEcdh; {ks= esa Lora=rk iwoZd yVdkrs gSa rks ;g lnSo pqEcdh; {ks= dh fn’kk esa
Bgjrk gSA (vFkkZr~ N – S fn’kk easa)

blfy, ;cosθHMBU −= ;gk¡ =θ M ,oa HB ds chp dks.k

JBMU µ502520cos −=×−=×−=

i`Foh dk pqEcdh; {ks= (Hkw–pqEcdRo)
Lkcls ekU; fl)kar ds vuqlkj Hkw-pqEcdRo dk dkj.k] ^^iF̀oh ds ?kw.kZu ds dkj.k bldh ØksM esa nzfor voLFkk esa mifLFkr

vkosf’kr vk;u ,d /kkjk dk fuekZ.k djrs gSa^^

(1) ìFoh ds pqEcdh; {ks= dh izdf̀r bl izdkj gS fd ekuksa iF̀oh ds dsUnz ij ,d cgqr cM+k n.M pqEcd x<+k gksA

(2) iF̀oh dk ?kw.kZu-v{k HkkSxksfyd v{k dgykrk gSA ,oa ;g iF̀oh lrg dks ftu fcUnqvksa ij dkVrk gS mUgsa HkkSxksfyd /kzqo (Ng,
Sg) dgrs gSaA

(3) ìFoh ds HkkSxksfyd v{k ls xqtjus okyk Å/okZ/kj ry HkkSxksfyd-;kE;ksÙkj dgykrk gSA

(4) iF̀oh ds vUnj fLFkr cgqr cM+s dkYifud n.M pqEcd ds v{k dks pqEcdh; v{k dgrs gSaA iF̀oh dk pqEcdh; v{k iF̀oh lrg
dks ftu fcUnqvkasa ij dkVrk gS mUgsa pqEcdh; /kzqo dgrs gSaA pqEcdh; v{k ds yEcor~ iF̀oh lrg ij fLFkr òÙk pqEcdh; fuj{k ¼fo"kqor~½
dgykrk gSA

(5) iF̀oh dk pqEcdh; v{k mlds ?kw.kZu v{k ds lEikrh ugha gksrk gS cfYd ijLij 17° dk dks.k cukrk gSA

(6) pqEcdh; fuj{k iF̀oh dks nks xksyk)ksZa esa foHkDr djrk gSA ftl xksyk)Z esa nf{k.kh pqEcdh; /kqzo fLFkr gS mls mÙkjh xksyk)Z
,oa nwljs xksyk)Z dks nf{k.kh xksyk)Z dgrs gSaA

(7) iF̀oh dk pqEcdh; {ks= fu;r ugha gSA izR;sd LFkku ij bldk eku fHkUu&fHkUu gksrk gSA lkFk gh ,d gh LFkku ij le; ds
lkFk ifjofrZr gksrk jgrk gSA

(8) ìFoh ds pqEcdh; {ks= dh fn’kk S (HkkSxksfyd nf{k.k) ls N (HkkSxksfyd mÙkj) dh vksj gksrh gSA

θ
NgSm

NmSg

fuj{k (fo"kqor~)

HkkSxksfyd
v{k

pqEcdh;
v{k

S N

BH

M

Tricky Example: 1
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Hkw–pqEcdRo ds vo;o

fdlh LFkku ij ìFoh ds pqEcdh; {ks= ds eku ,oa fn’kk dks iwoZr% dqN fuf’pr jkf’k;ksa }kjk O;Dr dj ldrs gSa] ftUgsa pqEcdh;
vo;o dgrs gSaA

(1) fnd~ikr dks.k (θ) : fdlh LFkku ij pqEcdh; ;kE;ksÙkj ,oa HkkSxksfyd ;kE;ksÙkj ds chp U;wudks.k dks ml LFkku dk fnd~ikr

dks.k dgrs gSaA bldk eku fHké-fHké LFkkuksa ij fHké-fHké gksxkA

HkkSxksfyd v{k ds iwoZ dh vksj fLFkr fdlh LFkku ij fnd~ikr Eoθ ,oa if'pe dh vksj fLFkr LFkku ij fnd~ikr Woθ ds :i esa O;Dr
gksxkA

(2) ueu dks.k ;k ufr dks.k (φ) : fdlh LFkku ij ìFoh dh lEiw.kZ pqEcdh; {ks= dh rhozrk pqEcdh; ;kE;ksÙkj esa fLFkr
{kSfrt js[kk ds lkFk tks dks.k cukrh gS mls ueu dks.k dgrs gSaA

(3) ìFoh ds pqEcdh; {ks= dk {kSfrt ?kVd (BH) : ìFoh dk pqEcdh; {ks= dsoy pqEcdh; fuj{k ij {kSfrt gksrk gSA vU;
LFkku ij iF̀oh dh lEiw.kZ rhozrk dks nks ?kVdksa esa foHkDr dj ldrs gSa

{kSfrt ?kVd BH= φcosB ...... (i) ,oa Å/okZ/kj ?kVd φsinBBV = ....... (ii)

lehdj.k (i) o (ii) dks oxZ djds tksM+us ij 22 VH BBB +=

lehdj.k (ii) dks (i) ls foHkkftr djus ij
H

V

B
B

=φtan

 pqEcdh; fuj{k ij] φ = 0⇒ ,BBH = 0=VB tcfd /kzqoksa ij φ o90= ⇒ ,0=HB BBV =

pqEcdh; ekufp= ,oa mnklhu fcUnq

(1) pqEcdh; ekufp= ¼vFkkZr~ fndikr] ueudks.k] ,oa {kSfrt ?kVd½ ìFoh ds izR;sd LFkku ds fy, vyx&vyx gksrs gSaA ;g ik;k
x;k gS fd dbZ LFkkuksa ij pqEcdh; vo;oksa ds eku leku gksrs gSaA iF̀oh ry ij ,sls fcUnqvksa dks feykrs gq, fofHkUu js[kk;sa [khaph x;h
gSaA ;s js[kk;sa pqEcdh; ekufp= cukrh gSaA

(i) le fndikrh js[kk;sa: leku fnd~ikr dks.k okys LFkkuksa dks feykus okyh js[kk;saA

(ii) 'kwU; fnd~ikrh js[kk;sa: 'kwU; fnd~ikr dks.k okys LFkkuksa dks feykus okyh js[kk;saA

(iii) leufrd js[kk;sa : leku ueu dks.k okys LFkkuksa dks feykus okyh js[kk;saa

(iv) pqEcdh; fuj{k : 'kwU; ueu dks.k okys LFkkuksa dks feykus okyh js[kk;saA

(v) le pqEcdh; js[kk;sa : leku {kSfrt ?kVdksa okys LFkkuksa dks feykus okyh js[kk;saA

(2) mnklhu fcUnq : mnklhu fcUnq ij ifj.kkeh pqEcdh; {ks= 'kwU; gksrk gSA vFkkZr~ mnklhu fcUnq ij iF̀oh dk pqEcdh; {ks=

fdlh vU; pqEcdh; {ks=ds cjkcj rFkk fn’kk eas foijhr gksrk gSA

mnklhu fcUnq dh fofHké fLFkfr;k¡ % iF̀oh ds pqEcdh; {ks= esa fdlh NM+ ¼n.M½ pqEcd dh mifLFkfr ds dkj.k

θ
φ

BV

BH

HkkSxksfyd
;kE;ksÙkj

B

pqEcdh;
;kE;ksÙkj

N

EW

S

θθ

θ oW θ oE
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(i) pqEcd {kSfrt ry esa {kSfrtr% :i ls fLFkr gSA

pqEcd dk mÙkjh /kqzo ìFoh ds mÙkjh /kzqo dh vksj pqEcd dk nf{k.kh /kzqo ìFoh ds mRrjh /kzqo dh vksj

pqEcdh; fuj{k ij nks mnklhu fcUnq N1 o N2 izkIr gksrs gSaA ,oa

mnklhu fcUnqvksa ij HBB = ⇒ HB
d

M =
3

0

4π
µ

pqEcdh; v{k ij nks mnklhu fcUnq N1 o N2 ¼fp=kuqlkj½ izkIr gksrs

gSaA ,oa mnklhu fcUnqvksa ij HBB = vFkkZr~ HB
d

M =
3

0 2
.

4π
µ

(ii) pqEcd {kSfrt ry esa Å/okZ/kj fLFkr gks

N- /kzqo ij {kSfrt ry ij gks S- /kzqo ij {kSfrt ry ij gks

BN = N- /kzqo ds dkj.k pqEcdh; {ks=

BS = S-/kzqo ds dkj.k pqEcdh; {ks=

m = pqEcd ds izR;sd /kzqo dh /kzqo lkeF;Z

mnklhu fcUnq P ij : BN – BS cosθ = BH (BS > BN)

;fn S-/kzqo ds izHkko dks ux.; eku ysa % rc dsoy ¼fp=kuqlkj½ ,d
mnklhu fcUnq izkIr gksrk gSA mnklhu fcUnq ij

BN = BH ⇒ HB
r

m =
2

0

4π
µ

mnklhu fcUnq P ij : BS – BN cosθ = BH (BS < BN)

;fn N-/kzqo ds izHkko dks ux.; eku ysa % rc dsoy ¼fp=kuqlkj½ ,d
mnklhu fcUnq izkIr gksrk gSA ,oa mnklhu fcUnq ij

BS = BH ⇒ HB
r

m =
2

0

4π
µ

N

S
E

W

S

N

θ

BN

BN

BN

BN

BH

BH

BH

BH

BS

P

N

P

BH

BH

BH

BH

BN

BN

BN

BN
r

N

E

S

W
S

P

BH

BH

BH

BH

BS

BS

BS

BS
r

N

E

S

W

N

S
E

W

N

SBS

BN

BH

BH

BH

P

BS

θ

BS

BH

BS

N

S

W

E

d
BH

B

BH

BH

BH

B

d

N1 N2

S

N
N

S

W

E

BH

B

d

BH

B
BH

B

B

BH

d

N1

N2

N

S
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Concepts

 vkHkklh ufr dks.k : pqEcdh; ;kE;ksÙkj ls β dks.k ij >qds Å/okZ/kj ry esa iF̀oh dk Å/okZ/kj ?kVd vifjofrZr jgrk gSA tcfd {kSfrt ?kVd

βcos' HH BB =

='φ vkHkklh ufrdks.k

,oa
β

φ
cos

'tan '
H

V

H

V

B
B

B
B ==

⇒
β
φφ

cos
tan

'tan =

 ;fn fdlh LFkku ij ufrdks.k θ ,oa bldk v{kka'k dks.k λ gks rc tan θ= 2tanλ

 iF̀oh ds /kzqoksa vkSj pqEcdh; fuj{k ij lEiw.kZ pqEcdh; {ks= dh rhozrk Øe’k% 0.66 ,oa 0.33 vkWLVsZM gSA

Example: 19 ;fn nks LFkkuksa ij ufrdks.kksa ds eku Øe’k% o30 ,oa o45 gks rc bu nksuksa LFkkuksa ij iF̀oh ds pqEcdh; {ks= ds
{kSfrt ?kVdksa dk vuqikr gksxk [MP PET 1989]

(a) 2:3 (b) 2:1 (c) 3:1 (d) 2:1

Solution : (a)
2
3

45cos
30cos

)(cos
)(cos

)(
)(

cos
2

1

2

1 ===⇒=
φ
φ

φ
H

H
H B

B
BB

Example: 20 fdlh LFkku ij iF̀oh ds pqEcdh; {ks= ds {kSfrt ?kVd dk eku 41038.0 −× cscj 2/m gSA ;fn ml LFkku ij

ufrdks.k 60° gks rc iF̀oh ds pqEcdh; {ks= dk Å/okZ/kj ?kVd gksxk ¼yxHkx½ [MP PMT 1985]

(a) 41012.0 −× (b) 41024.0 −× (c) 41040.0 −× (d) 41062.0 −×

Solution : (d) φtan
41038.0

60tan
−×

=⇒= Vo

H

V B
B
B 44 1062.031038.0 −− ×=××=⇒ VB

Example: 21 ,d ufrekih bl izdkj O;ofLFkr gS fd ;g Å/okZ/kj ry esa Lora=rkiwoZd ?kwe ldrk gSA tc ;g pqEcdh; ;kE;ksÙkj
fLFkr gS rc ufrdks.k 40° gSA vc ;fn ufrekih dks pqEcdh; ;kE;ksÙkj ls 30° dks.k ij ?kqek fn;k tk;s rks bl
fZLFkfr esa ufrdks.k gksxk [Roorkee 1983]

(a) 40° (b) 30° (c) 40° ls vf/kd (d) 40° ls de

Solution : (c)
β
φφ

cos
tan

tan =′ ; ;gk¡ oo 30,40 == βφ

pw¡fd cos 30o < 1 1
30cos

1 >⇒
o

vr% φφφφ
φ
φ

>′=>′⇒>
′

tantan1
tan
tan

;k o40>′φ

Example: 22 eku yhft, iF̀oh dk pqEcdh; {ks= blds dsUnz ij fLFkr ,d n.M pqEcd ds dkj.k mRiUu gksrk gSA ;fn pqEcdh;
fuj{k ij fLFkr fdlh fcUnq ij pqEcdh; {ks= dh rhozrk 0.3×10–4T gSA rc n.M pqEcd dk pqEcdh; vk?kw.kZ gS

>qdk gqvk ry

BH

BV B′

φ ′

pqEcdh; ;kE;ksÙkj

BH cosβ
β
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(a) 28108.7 mamp ××

(b) 222108.7 mamp××

(c) 222104.6 mamp ××

(d) mijksDr esa ls dksbZ ugha

Solution : (b) tc fdlh n.M pqEcd dks iF̀oh ds pqEcdh; {ks= esa Lora=rkiwoZd yVdkrs gSa rks bldk mÙkjh /kzqo mÙkj fn’kk dks
bafxr djrk gS] blfy, iF̀oh ds pqEcdh; {ks= dks ,d pqEcdh; f}/kzqo ds dkj.k mRiUu gqvk ekuk tk ldrk gSA
bl f}/kzqo dk nf{k.kh /kzqo mÙkj dh vksj gksxkA vr%

22
36

74
3

0 108.7
)104.6(

10103.0.
4

×=⇒
××

×=×⇒= −− M
M

r

M
Be π

µ
A-m2

Example: 23 ,d y?kq n.M pqEcd bl izdkj fLFkr gS fd bldk nf{k.kh /kzqo HkkSxksfyd mÙkj dh vksj gSA mnklhu fcUnq pqEcd ds

dsUnz ls 20 cm nwjh ij izkIr gksrs gSaA ;fn 24 /103.0 mwbBH
−×= gks rc pqEcd dk pqEcdh; vk/kw.kZ gS

(a) 9000 ab- amp × cm2

(b) 900 2cmampab ×−

(c) 21200 cmampab ×−

(d) 2225 cmampab ×−

Solution : (c) mnklhu fcUnq ij] n.M pqEcd ds dkj.k pqEcdh; {ks= dh rhozrk = ìFoh ds pqEcdh; {ks= dk {kSfrt ?kVd

⇒ HB
r
M =3

0 2
.

4π
µ ⇒ 4

3

7

103.0
)2.0(

1210 −
−

×=××× M ⇒ 22 12002.1 cmampabmampM ×−=×=

Example: 24 nks pqEcdkas dks fp=kuqlkj ledks.k ij tksM+k x;k gSaA pqEcd 1 dk pqEcdh; vk?kw.kZ] pqEcd 2 ds pqEcdh; vk?kw.kZ dk
3 xquk gSA bl O;oLFkk dks bl izdkj dhyfdr fd;k x;k gS fd ;g {kSfrt ry esa ?kweus ds fy, Lora= gSA larqyu
dh fLFkfr esa pqEcd 1 pqEcdh; ;kE;ksÙkj ls fdl dks.k ij gksxk

(a) 




−

2
1

tan 1

(b) 




−

3
1

tan 1

(c) )1(tan 1−

(d) 0°

Solution : (b) fudk; dh larqyu dh fLFkfr esa] pqEcdh; {ks= HB ds dkj.k 1M ¼pqEcd 1½ ,oa 2M ¼pqEcd 2½ ij dk;Zjr cy

vk?kw.kZ cjkcj o foijhr gksaxs vFkkZr~ HH BMBM ×=× 21 A ;fn 1M ,oa HB ds chp dks.k θ gks rks 2M ,oa

HB ds chp dks.k (90 – θ) gksxkA vr% )90sin(sin 21 θθ −= HH BMBM

⇒ 




=⇒=== −

3
1

tan
3
1

3
tan 1

1

2 θθ
M
M

M
M

90°

(1) (2)

m1 θ

S

NN

S

m2

R

S

pqEcdh;
fuj{k

N

r = 20 cm

N1

N
E

S
W

N

S

r = 20 cm

N2
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,d dEikl lqbZ dk pqEcdh; vk?kw.kZ 60 amp × m2 gSA fdlh LFkku ij ;g lqbZ HkkSxksfyd mÙkj dh vksj bafxr
djrh gSA bl LFkku ij ìFoh ds pqEcdh; {ks= dk {kSfrt ?kVd dk eku 40 µω b/m2 gSA ;fn bl LFkku ij dEikl

lqbZ ij dk;Zjr cy vk?kw.kZ .102.1 3 mN ×× − gks rc bl LFkku ij fnd~ikr dks.k gS [EAMCET (Engg.) 1996]

(a) 30° (b) 45° (c) 60° (d) 25°

Solution : (a) pw¡fd dEikl lqbZ {kSfrt ry esa ?kweus ds fy, Lora= gS ,oa ;g pqEcdh; ;kE;ksÙkj dh vksj bafxr djrh gS]
blfy, tc ;g HkkSxksfyd ;kE;ksÙkj dh fn’kk esa gksxh rks ;g iF̀oh ds {kSfrt ?kVd ds dkj.k ,d cy vk?kw.k Z
τ = θsinHMB dk vuqHko djsxh]

;gk¡ θ = HkkSxksfyd ;kE;ksÙkj ,oa pqEcdh; ;kE;ksÙkj ds chp dks.k gS]

blfy,
2
1

104060

102.1
sin

6

3

=
××

×= −

−
θ ⇒ o30=θ

Li'kZT;k fu;e ,oa bldk vuqiz;ksx

tc ,d NksVs n.M pqEcd dks nks ijLij yEcor~ le:i pqEcdh; {ks=ksa B ,oa HB esa Lora=rk iwoZd yVdk;k tkrk gS] rks pqEcd
pqEcdh; {ks= HB ls θ dks.k ij fLFkj gks tkrh gS] rc θtanHBB = ; ;gh Li’kZT;k fu;e gSA

Li'kZT;k /kkjkekih : bldh lgk;rk ls fdlh ifjiFk esa cgus okyh vYi /kkjk dh eki@mifLFkfr Kkr djrs gSaA ;g ,d py
pqEcd /kkjkekih gS ftldk dk;Z-fl)kUr Li’kZT;k fu;e ij vk/kkfjr gSA blesa ,d oÙ̀kkdkj dq.Myh gksrh gS tks fdlh vpqEcdh;
inkFkZ ¼ydM+h ihry vkfn½ ds oÙ̀kkdkj Å/okZ/kj <k¡ps ij iF̀kDdr̀ rk¡cs ds dbZ rkj yisVdj cukbZ tkrh gSA bu rkjksa dks vk/kkj ij
yxs pkj la;kstd ispksa dh lgk;rk ls rhu Hkkxksa esa foHkkftr dj fn;k tkrk gSA oÙ̀kkdkj dq.Myh dks ,d Å/okZ/kj v{k ds pkjksa vksj
?kqek;k tk ldrk gSA dq.Myh ds dsUnz ij ,d dEikl ckWDl yxk jgrk gSA dEikl ckWDl ¼vpqEcdh; inkFkZ½ ckWDl ds dsUnz ij ,d
Å/okZ/kj dhyd ij Lora=rk iwoZd {kSfrt ry esa ?kwe ldus okyh ,d NksVh pqEcdh; lqbZ yxh jgrh gSA tc Li’kZT;k /kkjkekih dh
dq.Myh dks pqEcdh; ;kE;ksÙkj esa leaftr djds blesa /kkjk izokfgr djrs gSa rks pqEcdh; lqbZ fo{ksfir gksdj ,d lkE; fLFkfr esa vk
tkrh gSA bl fLFkfr esa pqEcdh; lqbZ ij nks ijLij yEcor~ pqEcdh; {ks= dk;Z djrs gSaA ,d iF̀oh dk {kSfrt ?kVd (BH) ,oa nwljk
dq.Myh esa izokfgr /kkjk ds dkj.k mRiUu pqEcdh; {ks= (B)

LkkE;koLFkk esa θtanHBB = ;gk¡
r
ni

B
2
0µ= ; n = yisVksa dh la[;k, r = dq.Myh dh f=T;k, i = ekih tkus okyh /kkjk, θ =

lkE;koLFkk esa pqEcdh; lqbZ ,oa BH dh fn’kk ds chp dks.k

vr% θµ
tan

2
0

HBr
Ni

= ⇒ i = k tanθ ;gk¡
N

rB
k H

0

2
µ

= ¼/kkjkekih dk ifjorZu xq.kkad½

 py dq.My /kkjkekih dk fl)kar θtan∝i ij vk/kkfjr gSA vr% bldh Ldsy ¼iSekuk½ le:i ugha gSA

 o45=θ ij dq.Myh ls izokfgr /kkjk blds ifjorZu xq.kkad ds rqY; gksrh gSA

 o45=θ ij bl midj.k dh lqxzkfgrk vf/kdre gksrh gSA

N
S

dEikl ckWDl

la;kstd

lerydkjh isap

oÙ̀kh; dq.Myh

mBH

B

θ mB

mBH

mB

BH

S

N

Tricky Example: 2

pqEcdh;
;kE;ksÙkj

mBH

θ

M

mBH
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pqEcdh; midj.k

bu midj.kksa dh lgk;rk ls n.M pqEcd dk pqEcdh; vk?kw.kZ] iF̀oh ds pqEcdh; {ks= ds {kSfrt ?kVd dh x.kuk nks n.M pqEcdksa
ds pqEcdh; vk?kw.kksZa dh rqyuk dj ldrs gSaA

(1) fo{ksi pqEcdRoekih

bldh dk;Z iz.kkyh Li’kZT;k fu;e ij vk/kkfjr gksrh gSA blesa ,d dEikl ckWDl gksrk gS ftlds dsUnz ij ,d NksVh pqEcdh;
lqbZ yxh jgrh gSA ;g dEikl ckWDl ,d ydM+h ds Ýse esa yxk jgrk gSA bl ydM+h ds Ýse ij nks ehVj yEch ,d Ldsy bldh
Hkqtkvksa ds :i esa tqM+h gksrh gSA bl Ldsy dh lgk;rk ls Hkqtk ij j[kh fdlh pqEcd dh fLFkfr Kkr dj ysrs gSaA

fo{ksi pqEcdRoekih dh fLFkfr;k¡

tan A fLFkfr tan B fLFkfr

bl fLFkfr esa pqEcdRoekih Hkqtkvksa dks iwoZ&if’pe fn’kk esa bl

izdkj j[krs gSa fd pqEcdh; lqbZ ij dsoy {kSfrt ?kVd )( HB

dk;Z djrk gSA

;fn ,d n.M pqEcd dks fdlh ,d Hkqtk ij bldh yEckbZ ds
vuqfn’k j[ks rks pqEcdh; lqbZ ij nks ijLij yEcor~ pqEcdh; {ks=

(i) HB ,oa (ii) izk;ksfxd n.M pqEcd dk v{kh; pqEcdh; {ks=

dk;Z djus yxrs gSaA

lkE;koLFkk esa] θtanHBB = ⇒ θ
π
µ

tan
2

4 3
0

HB
r

M =

(M= izk;ksfxd n.M pqEcd dk pqEcdh; vk/kw.kZ)

bl fLFkfr esa Hkqtkvksa dks mÙkj-nf{k.k fn’kk esa bl izdkj j[krs gSa

fd pqEcdh; lqbZ ij dsoy iF̀oh dk {kSfrt ?kVd HB dk;Z djrk

gSA

;fn ,d n.M pqEcd dks fdlh Hkqtk ij bldh yEckbZ ds yEcor~
j[ks rks pqEcdh; lqbZ ij nks ijLij yEcor~ pqEcdh; {ks= (i) HB
,oa (ii) izk;ksfxd n.M pqEcd dk fuj{kh; pqEcdh; {ks= dk;Z djus
yxrs gSaA

lkE;koLFkk esa HBB = ,oa ⇒ θ
π
µ

tan.
4 3
0

HB
r
M =

 fo{ksi pqEcdRoekih dh lgk;rk ls nks n.M pqEcdksa ds pqEcdh; vk?kw.kksZa dh rqyuk % fo{ksi fof/k :
2

1

2

1

tan
tan

θ
θ

=
M
M

,

vfo{ksi fof/k :
3

2

1

2

1






=

d
d

M
M

;gk¡ d1 ,oa d2Øe’k% nks n.M pqEcdksa dh vyx&vyx Hkqtkvksa ij fLFkfr ¼,d lkFk½

(2) nksyu pqEcdRoekih

N

EW

S

BH

N

EW

S

0o

0o
90o90o

BH

90

90

00

S

2l

N

r

B

θ

SN

90

90

00

r

BH

θ
B
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fdlh pqEcd dk pqEcdh; vk?kw.kZ Kkr djus] nks pqEcdksa ds pqEcdh; vk?kw.kksZa dh rqyuk ,oa nks pqEcdh; {ks=ksa dh rqyuk djus ds
fy, mi;ksx esa yk;k tkus okyk ljy midj.k gSA ^^tc fdlh pqEcd dks ,dleku pqEcdh; {ks= ¼tSls iF̀oh dk pqEcdh; {ks= HB ½

esa Lora=rk iwoZd yVdkdj bls FkksM+k lk foLFkkfir djrs gSa] rks ;g viuh ek/; fLFkfr ds nksuksa vksj ljy vkorhZ nksyu djus yxrk

gSA bl izk;ksfxd n.M pqEcd ds nksyuksa dk vkorZdky
HMB
I

T π2= , ;gk¡ =I n.M pqEcd dk ?kw.kZu v{k ds ifjr% tM+Ro vk?kw.kZ

12

2wL= (w = n.M pqEcd dk nzO;eku), =M pqEcd dk pqEcdh; vk/kw.kZ

(3) nksyu pqEcdRoekih ds mi;ksx

(i) fdlh pqEcd dk pqEcdh; vk?kw.kZ Kkr djuk :

izk;ksfxd pqEcd ¼nh xbZ½ dks nksyu pqEcdRoekih esa j[kdj blds nksyuksa dk vkorZdky

T Kkr dj ysrs gSaA vc
2

2

.

4
2

TB

I
M

MB
I

T
HH

ππ =⇒=

(ii) iF̀oh ds nks LFkkuksa ij pqEcdh; {ks=ksa dh rqyuk %

HMB
I

T π2= ; pw¡fd fdlh ,d pqEcd ds fy, I ,oa M fu;r gS] vr%
2
1

2
2

2

12

)(
)(1

T

T
B
B

B
T

H

H

H
=⇒∝

(iii) ,dleku vkdkj ,oa nzO;eku okyh nks pqEcdksa ds vk/kw.kksZa dh rqyuk %

HBM
I

T
.

2π= ; ;gk¡ I ,oa BH fu;r gSA vr%
2

1

T
M ∝ ⇒

2
1

2
2

2

1

T

T
M
M

=

(iv) vleku vkdkj ,oa nzO;eku okys nks pqEcdkasa ds pqEcdh; vk?kw.kksZa dh rqyuk ¼;ksxkUrj fof/k½ :

bl fof/k esa nksuksa pqEcdksa dks ,d lkFk nks fLFkfr;ksa esa nksyu djokrs gSaA

;ksx dh fLFkfr : nksuksa pqEcdksa dks ,d ds Åij ,d bl izdkj j[krsa gSa fd muds pqEcdh; vk?kw.kZ tqM+ tkrs gSaA

ifj.kkeh pqEcdh; vk?kw.kZ Ms = M1 + M2

ifj.kkeh tM+Ro vk?kw.kZ Is = I1 + I2

ìFoh ds pqEcdh; {ks= (BH) esa bl la;kstu dk vkorZdky

Hs

s
s BM

I
T π2=

HBMM
II
)(

2
21

21

+
+

= π .....(i)

vkòfr
s

Hs
s I

BM )(
2
1
π

ν =

,saBu 'kh"kZ

N S

2M

1MS N

S N
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vUrj dh fLFkfr : pqEcdh; vk?kw.kZ ?kVrs gSaA

ifj.kkeh pqEcdh; vk?kw.kZ Md = M1 – M2

ifj.kkeh tM+Ro vk/kw.kZ Id = I1 + I2

,oa vkorZdky
Hd

d
d BM

I
T π2=

HBMM
II
)(

2
21

21

−
+

= π .......(ii)

,oa vkòfr
)(
)(

2
1

21

21

II
BMM H

d +
−

=
π

ν

lehdj.k (i) o (ii) ls
21

21

MM
MM

T
T

d

s

+
−

= ⇒
22

22

22

22

2

1

ds

ds

sd

sd

TT

TT
M
M

νν
νν

−
+

=
−
+

=

(v) nks pqEcdh; {ks=ksa dk vuqikr Kkr djuk : ekuk fd
HB
B

Kkr djuk gS] ;gk¡ B n.M pqEcd }kjk mRiUu pqEcdh; {ks= ,oa

BH iF̀oh ds pqEcdh; {ks= dk {kSfrt ?kVd gSA

HB
B

ds fu/kkZj.k ds fy,] nh x;h pqEcd ¼eq[; pqEcd½ dks pqEcdh; {ks= (BH) esa nksyu djkrs gSa ,oa bldk vkorZdky (T) uksV

dj ysrs gSaA

HBM
I

T π2=

,oa vkof̀r
I
BM H

π
ν

2
1=

vc fdlh vU; pqEcd dks eq[; pqEcd ds ikl j[krs gSa] ifj.kkeLo:i eq[; pqEcd B ,oa BH ds ifj.kkeh pqEcdh; {ks= esa nksyu
djus yxrh gSA vc ge bldk vkorZdky (T) uksV dj ysrs gSaA

nwljh vU; pqEcd dks eq[;r% nks fLFkr;ksa esa j[krs gSa

fLFkfr 1
fp=kuqlkj bl fLFkfr esa ifj.kkeh pqEcdh; {ks= c<+rk gS ,oa eq[; pqEcd dk vkorZdky ?kVrk gSA

;k ;k

vkorZdky
)(

2'
HBBM

I
T

+
= π ,oa vkòfr

I
BMM H )(

2
1

'
+

=
π

ν

,oa
H

H

B
BB +

=




 2'
ν
ν

⇒ 1
'

1

2

+=






B
B

ν
ν

⇒ 1
' 2

−




=
ν
ν

HB
B

BH

M N S

2M

1M

SN

S N

S N

N S

Pri

Sec d
N S

Sec.

d

HB

Pri.

N S
d

N S N S
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fLFkfr 2

ifj.kkeh pqEcdh; {ks= ?kVrk gS ,oa eq[; pqEcd dk vkorZdky c<+rk gS

;k ;k

)(
2'

BBM
I

T
H −

= π (BH > B) ,oa
I

BBM H )(
2
1

'
−

=
π

ν

,oa
H

H

B
BB −

=




 2'
ν
ν

⇒ 





−=







1

2

1
'

B
B

ν
ν

⇒
2'

1 




−=
ν
ν

HB
B

Concepts

 /;ku j[ksa fd nksyu pqEcdRoekih dh ;ksxkUrj fof/k esa vUrj dh fLFkfr esa nksyudky ;ksx dh fLFkfr esa nksyudky ls vf/kd gksrk gSA (Td > Ts)

 ;fn ,d vk;rkdkj n.M pqEcd dks n ,dleku Hkkxksa esa foHkkftr dj fn;k tk;s rks izR;sd Hkkx dk vkorZdky ewy pqEcd ds vkorZdky dk
n

1
xquk

gksxk ¼vFkkZr
n

T
T =' ) tcfd ,d y?kq pqEcd ds fy,

n

T
T =' A ;fn dqN ughaa dgk x;k gks rks pqEcd dks NksVk pqEcd ekusaA

 ,d pqEcdh; lqbZ iF̀oh ds pqEcdh; {ks= esa nksyu dj jgh gSA vc ;fn rki c<+rk gS rks M ?kVsxk vr% bldk vkorZdky (T) c<+rk gS ijUrq rki
770oC (D;wjh rki) ij ;g nksyu djuk cUn dj nsxkA

Example: 25 ,d nksyu pqEcdRoekih esa nks pqEcd ,d lkFk j[ks tkrs gSa] vkSj iF̀oh ds pqEcdh; {ks= esa nksyu djrs gSaA ,d tSls
/kqzoksa ds lkFk gksus ij izfr feuV 12 nksyu gksrs gSa] ij foijhr /kzqoksa dh ,d lkFk dh fLFkfr esa dsoy 4 nksyu gks
ikrs gSaA pqEcdh; vk?kwz.kksZa dk vuqikr gksxk [MP PMT 1996, CPMT 2002]

(a) 3 : 1 (b) 1 : 3 (c) 3 : 5 (d) 5 : 4

Solution : (d) ;
22

22

2

1

sd

sd

TT

TT
M
M

−
+= ;gk¡ secTs 5

12
60 == ,oa secTd 15

4
60 ==

4
5

)5()15(

)5()15(
22

22

2

1 =
−
+=∴

M
M

Example: 26 Li'kZT;k /kkjkekih dh pqEcdh; lqbZ fdlh pqEcd ds dkj.k 30° ls fo{ksfir gksrh gSA iF̀oh ds pqEcdh; {ks= dk {kSfrt
?kVd dq.Myh ds ry ds vuqfn'k 0.34×10–4 T gSA rks pqEcd dk pqEcdh; {ks= gS

[KCET 1999; AFMC 1999, 2000; BHU 2000; AIIMS 2000, 02]

(a) T41096.1 −× (b) T51096.1 −× (c) T41096.1 × (d) T51096.1 ×

Solution : (b) TBBB o
H

54 1096.130tan1034.0tan −− ×=×=⇒= θ

Example: 27 ,d pqEcd dks nksyu pqEcdRoekih esa Lora= :i ls yVdkus ij fdlh LFkku A ij izfr feuV 10 nksyu djrh gS
rFkk vU; LFkku B ij ;g 20 nksyu izfr feuV djrh gSA ;fn iF̀oh ds pqEcdh; {ks= dk {kSfrt ?kVd LFkku A ij

,1036 6T−× gks rks bldk eku B ij gksxk [EAMCET 2001]

(a) T61036 −× (b) T61072 −× (c) T610144 −× (d) T610288 −×

S N

S N

d

HB

d
S N

Sec.

S N

Pri.

S N
d

S N

Sec. Pri.
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Solution : (c)
HH B

T
MB
I

T
1

2 ∝⇒= π TB
B

B
B

T
T

BH
BH

AH

BH

B

A 6
6 10144)(

1036
)(

20/60
10/60

)(
)( −

− ×=⇒
×

=⇒=⇒

Example: 28 fdlh nksyu pqEcdRoekih ds pqEcd dks bruk xeZ fd;k tkrk gS fd bldk pqEcdh; vk?kw.kZ 19% de gks tkrk gSA
rks ,slk djus ls pqEcdRoekih dk nksyudky [MP PMT 2000, 01]

(a) 19% c<+ tk;sxk (b) 11% c<+ tk;sxk (c) 19% ?kV tk;sxk (d) 21% ?kV tk;sxk

Solution : (b)
1

2

2

11
2

M
M

T
T

M
T

MB
I

T
H

=⇒∝⇒= π

;fn 1001 =M rc 81)19100(2 =−=M ∴ 112
2

1 %11
9
10

10
9

100
81

TTT
T
T ==⇒==

Example: 29 fdlh LFkku ij pqEcdh; {ks= dh rhozrk 5101.0 −× T gSA bl pqEcdh; {ks= esa ,d NM+ pqEcd 40 nksyu izfr feuV
djrh gSA ,d vU; LFkku ij ;g ,d nksyu djus esa 2.5 lSd.M ysrh gSA rks bl LFkku ij iF̀oh ds pqEcdh; {ks=
dk {kSfrt ?kVd gksxk [CPMT 2000; AIIMS 2000]

(a) T61025.0 −× (b) T61036.0 −× (c) T81066.0 −× (d) T6102.1 −×

Solution : (b)
HMB
I

T π2= ⇒
1

2

2

1

)(
)(

H

H

B
B

T
T

= ⇒
5

2

101.0

)(
5.2
40/60

−×
= HB ⇒ TBH

6
2 1036.0)( −×= .

Example: 30 tc 2 ,sfEi;j dh /kkjk Li'kZT;k /kkjkekih ls izokfgr gksrh gS] rks ;g 30° dk fo{ksi nsrk gSA 60° ds fo{ksi ds fy;s
/kkjk gksuh pkfg;s [MP PMT 2001]

(a) 1 amp (b) 32 amp (c) 4 amp (d) 6 amp

Solution : (d) 6
3
1

60tan

30tan2
tan
tan

tan 2
22

1

2

1 =⇒==⇒=⇒∝ i
ii

i
i

o

o

θ
θθ amp

Example: 31 ,d nksyu pqEcdRoekih esa nksyk;eku n.M pqEcd dk vkorZdky de fd;k tk ldrk gS
[CBSE PMT 1999]

(a) bls nf{k.kh /kzqo ij ys tkus ij
(b) bls mÙkjh /kzqo ij ys tkus ij
(c) bls pqEcdh; fuj{k ds vksj ys tkus ij
(d) mijksä esa ls dksbZ Hkh ,d

Solution : (c) tSls - tSls ge pqEcdh; fuj{k dh vksj tkrs gSa HB c<+rk gS ,oa pqEcdh; fuj{k ij vf/kdre gks tkrk gSA vr%

,2
HMB
I

T π= ls ge dg ldrs gSa fd ↑HB ds c<+us ij (vFkkZr~ pqEcdh; fuj{k dh vksj tkus ij) T ?kVrk gSA

Example: 32 ,d Lora=rkiwoZd yVdh gqbZ pqEcd dk vkorZdky 2 lSd.M gSA ;fn bls yEckbZ esa nks cjkcj Hkkxksa esa rksM+ fn;k
tk;s vkSj ,d Hkkx mlh izdkj yVdk fn;k tk;s rks mldk vkorZdky gksxk [MP PMT 1999]

(a) 4 sec (b) 2 sec (c) sec2 (d) 1 sec

Solution : (d) ;2
HMB
I

T π= pqEcd dks n leku Hkkxksa esa rksM+us ij izR;sd Hkkx dk pqEcdh; vk?kw.kZ vius ewy pqEcd dk
n
1
,oa

tM+Ro vk?kw.kZ
3

1

n
xquk gks tk,xkA vr% vkorZdky

n
1 xquk gks tk;sxk

N
T

T =' , bl iz'u esa 2=n

∴ sec
T

T 1
2
2

2
' ===
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Example: 33 ,d pqEcd dks bl izdkj yVdk;k tkrk gS fd og {kSfrt ry esa nksyu dj ldsA ml LFkku ij tgk¡ ufr dks.k
30o gS] ;g 20 nksyu izfr feuV djrk gS] vkSj tgk¡ ufr dks.k 60o gS] ogk¡ ;g 15 nksyu izfr feuV djrk gSA nksuksa
LFkkuksa ij iF̀oh ds lEiw.kZ pqEcdh; {ks= dk vuqikr gksxk [MP PMT 1991; BHU 1997]

(a) 8:33 (b) 39:16 (c) 4 : 9 (d) 9:32

Solution : (b)
φ

ππ
cos

22
MB

I
MB
I

T
H

==

⇒ .
39

16
30cos
0cos

15/60
20/60

cos
cos

cos

1

2

1

1

2

1

2

1

2

2

1 =⇒6×=⇒×=⇒∝
B
B

B
B

B
B

T
T

B
T

φ
φ

φ

Example: 34 ;fn fo{ksi pqEcdRoekih dh tan A ,oa tan B fLFkfr esa fdlh ,d n.M pqEcd dks bldh nksuksa Hkqtkvksa ij leku nwjh

ij j[kus ij dEikl lqbZ ds fo{ksi Øe'k% θ1 ,oa θ2 gks rc
2

1

tan
tan

θ
θ

dk eku gksxk yxHkx [MP PMT 1992]

(a) 1 (b) 2 (c)
2
1

(d) 2

Solution : (b) Atan fLFkfr esa 13
0 tan
2
. θ

π
µ

HB
d

M =
4

......(i)

Btan fLFkfr esa 23
0 tan.

4
θ

π
µ

HB
d

M = .....(ii)

lehdj.k (i) o (ii) ls
1
2

tan
tan

2

1 =
θ
θ

Example: 35 fdlh nksyu pqEcdRoekih esa ,d n.M pqEcd dk vkorZdky 2 sec gSA tc bl pqEcd ds utnhd ,d vU; pqEcd
dks lekUrj ykrs gSa] vkorZdky ?kVdj 1 sec jg tkrk gSA iF̀oh ds pqEcdh; {ks= ds {kSfrt ?kVd ,oa vU; pqEcd
ds pqEcdh; {ks= dk vuqikr H/F gksxk [MP PMT 1990]

(a) 3 (b)
3
1

(c) 3 (d)
3

1

Solution : (b) vkorZdky ?kVrk gSA vFkkZr~ vU; pqEcd dk pqEcdh; {ks= (F) iF̀oh ds pqEcdh; {ks= ds {kSfrt ?kVd dh fn'kk esa gh
gksxk]

vr% 1
'
−





=
T
T

B
B

H

⇒
3
1

31
1
2 2

=⇒=−




=

F
H

H
F

Example: 36 fdlh /kkjkekih ,d fuf'pr /kkjk izokfgr djus ij 45o dk fo{ksi mRié gksrk gSA ;fn /kkjk dk eku 3 ds xq.kd ls
de dj fn;k tk;s rc fo{ksi

(a) 30o ls ?kV tk;sxk (b) 15o ls ?kV tk;sxk (c) 15o ls c<+ tk;sxk (d) 30o ls c<+ tk;sxk

Solution : (b) o
o

i

i
i
i

i 30
3

1
tan1tan3

tan
45tan

3/tan
tan

tan 222
21

1

2

1

2

1 =⇒=⇒=⇒=⇒=⇒∝ θθθ
θθ

θθ

∴ fo{ksi esa deh = ooo 153045 =−
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Example: 37 ,d LFkku ij ufr dks.k 60o gSA bl LFkku ij ,d pqEcdh; lqbZ {kSfrt ry esa T vkorZdky ds nksyu djrh gSA
;gh pqEcdh; lqbZ pqEcdh; ;kE;ksÙkj ds laxr Å/okZ/kj ry esa fdl vkorZdky ls nksyu djsxhA

(a) T (b) 2T (c)
2
T

(d)
2

T

Solution : (d) tc pqEcdh; lqbZ {kSfrt nksyu djrh gS]

rc bldk vkorZdky
HMB
I

T π2= ......(i)

tc pqEcdh; lqbZ Å/okZ/kj ry esa nksyu djrh gSA rc ìFoh dk lEiw.kZ pqEcdh; {ks= (B) ds vUrxZr nksyu djrh
gS]

vr%
MB
I

T π2' = ......(ii)

lehdj.k (ii) o (i) ls
2

1
60cos

cos' ====
B

B
B
B

T
T H φ ⇒

2
'

T
T =

Example: 38 ,d ufr lqbZ pqEcdh; ;kE;ksÙkj ds yEcor~ Å/okZ/kj ry esa nksyu djrh gSA blds nksyuksa dk vkorZdky 2 lsd.M
gSA tc blh lqbZ dks {kSfrt ry esa nksyu djkrs gS] rks iqu% bldk vkorZdky 2 lsd.M izkIr gksrk gSA rc ufr dks.k
gS

(a) 0o (b) 30o (c) 45o (d) 90o

Solution : (c) pqEcdh; ;kE;ksÙkj ds yEcor~ Å/okZ/kj ry esa ufr lqbZ dk vkorZdky

VMB
I

T π2= ......(i)

{kSfrt ry esa vkoZrdky
HMB
I

T π2= .....(ii)

lehdj.k (i) o (ii) ls HV BB =

vr% o

H

V

B
B

451tantan =⇒=⇒= φφφ

,d pqEcd iF̀oh ds pqEcdh; {ks= esa {kSfrtr% yVdk;k x;k gSA tc bls FkksM+k lk fo{ksfir djds Lora= djrs gSa
rks ;g {kSfrt ry esa T vkorZdky ls nksyu djus yxrh gSA ;fn ,d ydM+h ds xqVds dks pqEcd ij j[k fn;k
tk;s rks bl fudk; ds nksyuksa dk vkorZdky gksxkA (fn;k gS pqEcd dk tM+Ro vk?kw.kZ = xqVds dk tM+Ro
vk?kw.kZ)

(a)
3
T

(b)
2
T

(c)
2

T
(d) 2T

Solution : (d) ydM+h dk xqVdk j[kus ij fudk; dk tM+Ro vk?kw.kZ nksxquk gks tk;sxk ijUrq fudk; dk pqEcdh; vk?kw.kZ fu;r
jgsxkA

Tricky Example: 3
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vr% TTIT
MB
I

T
H

2'2 =⇒∝⇒= π

pqEcdh; inkFkZ

(1) pqEcdh; inkFkksZa ds izdkj : fofHkUu inkFkksZa dh ijLij vUrZfØ;k ;k cká pqEcdh; {ks= esa buds O;ogkj ds vk/kkj ij bUgsa

rhu eq[; oxksZa esa ck¡Vk x;k gSA

(i) izfrpqEcdh; inkFkZ : izfrpqEcdRo izR;sd inkFkZ dk vkUrfjd xq.k gS ,oa ;g vkjksfir pqEcdh; {ks= ,oa bysDVªkWuksa dh pØ.k
xfr dh ijLij vUrZfØ;k }kjk mRiUu gksrk gSA bu inkFkksZa ds ijek.kqvksa esa lkekU;r% bysDVªkWu le la[;k esa gksrs gSa rFkk ;qfXer gksrs
gSaA bu bysDVªkWu ;qXeksa esa izR;sd bysDVªkWu dk pØ.k nwljs bysDVªkWu ds pØ.k ds foijhr gksrk gSA vr% izR;sd ijek.kq dk dqy pqEcdh;
vk?kw.kZ 'kwU; gksrk gSA cká pqEcdh; {ks= dh mifLFkfr esa ijek.kq dk dqy pqEcdh; vk?kw.kZ 'kwU; ugha jgrk gS cfYd inkFkZ {ks= dh
foijhr fn’kk esa vfr vYi pqEcdRo xzg.k dj ysrk gSA

(ii) vuqpqEcdh; inkFkZ : bu inkFkksZa ds ijek.kqvksa esa vkUrfjd d{kk,¡ viw.kZ gksrh gSA bysDVªkWuksa ds pØ.k ;qfXer ugha gksrs gSaA ,d
cká pqEcdh; {ks= vkjksfir djus ij bysDVªkWuksa ds pØ.k pqEcdh; {ks= dh fn’kk es lajsf[kr gks tkrs gSaA ifj.kkeLo:i cká pqEcdh;
{ks= dh fn’kk esa vYi pqEcdh; vk?kw.kZ izsfjr gks tkrk gS vkSj inkFkZ vYi pqEcfdr gks tkrk gSA bu inkFkksZa ds ijek.kqvksa esa bysDVªkWu
fo"ke la[;k esa gksrs gSaA

(iii) ykSg pqEcdh; inkFkZ : bu inkFkksZa esa mifLFkr LFkk;h ijekf.od pqEcdksa ¼pqEcdh; vk?kw.kZ½ esa fcuk fdlh cká pqEcdh; {ks= ds
,d gh fn’kk esa O;ofLFkr gksus dh vR;f/kd izof̀Ùk gksrh gSA

izR;sd vpqEcfdr ykSg pqEcdh; inkFkZ esa mifLFkr ijek.kq dqN tfVy vU;ksU; fØ;kvksa }kjk ijek.kq pqEcdksa ds lajs[kh; lewg
cuk ysrs gSa ftUgsa Mksesu dgrs gSaA izR;sd Mksesu esa mifLFkr ijek.kqvksa ds pqEcdh; vk?kw.kZ ,d gh fn’kk esa gksrs gSa] ifj.kkeLo:i Mksesu
dk pqEcdh; vk?kw.kZ vR;f/kd gksrk gSA

izR;sd Mksesu ds pqEcdh; vk?kw.kZ dh fn’kk vU; utnhd okys Mksesu ls fHkUu gksrh gSA izR;sd Mksesu cká pqEcdh; {ks= dh
vuqifLFkfr esa ,d izcy pqEcd dh Hkk¡fr dk;Z djrk gS ijUrq inkFkZ esa mifLFkr lHkh Mksesu vfu;fer <ax ls bl izdkj fc[kjs gksrs gSa
fd budk ifj.kkeh pqEcdh; vk?kw.kZ 'kwU; gksrk gSA cká pqEcdh; {ks= dh mifLFkfr esa Mksesu ?kwe dj cká pqEcdh; {ks= dh fn’kk esa
O;ofLFkr gks tkrs gSaA ifj.kkeLo:i vR;f/kd pqEcdRo izkIr dj ysrs gSaA

(a)

Ckká {ks= dh vuqifLFkfr esa

vpqEcfdr pqEcfdr

Ckká {ks= dh mifLFkfr esa
(b)
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(2) D;wjh dk fu;e : bl fu;ekuqlkj vuqpqEcdh; inkFkZ dh pqEcdh; izo`fÙk ijerki ds O;qRØekuqikrh gksrh gS

vFkkZr~

T
1∝χ ⇒

T
C=χ

;gk¡ C = D;wjh fu;rkad, T = ijerki ; Li"V gS fd rki c<+kus ij vuqpqEcdh; inkFkksZa dh pqEcdh; izof̀Ùk ?kVrh gSA

YkkSg pqEcdh; inkFkksZa dh pqEcdh; izof̀Ùk D;wjh fu;e ds vuqlkj ifjofrZr ugha gksrh gSA

(i) D;wjh rki (Tc) : og rki ftlds Åij ykSg pqEcdh; inkFkZ vuqpqEcdh; inkFkZ dh Hkk¡fr O;ogkj djrs gSa] D;wjh rki dgykrk
gSA

;k

og U;wure rki ftl ij ykSg pqEcdh; inkFkZ vuqpqEcdh; inkFkZ esa ifjofrZr gks tkrk gS] D;wjh rki dgykrk gSA

bldk eku fHkUu&fHkUu inkFkksZa ds fy, fHkUu&fHkUu gksrk gSA tSls Ni ds fy,] CT o
CNi

358=

Fe ds fy, CT o
CFe

770=

CO ds fy, CT o
CCO

1120=

D;wjh rki ij inkFkZ dk ykSg pqEcdRo vpkud lekIr gks tkrk gSA

(ii) D;wjh-okWbl fu;e : D;wjh rki ls Åij ykSg pqEcdh; inkFkksZa dh pqEcdh; izof̀Ùk (T – Tc) ds vuqØekuqikrh gksrh gS vFkkZr~

cTT −
∝ 1χ ⇒

)( cTT
C
−

=χ ;gk¡ Tc = D;wjh rki

D;wjh-okWbl fu;e ds vuqlkj χ-T oØ dks fp= esa n’kkZ;k x;k gSA

(3) pqEcdh; inkFkksZa dk rqyukRed v/;;u

xq.k izfrpqEcdh; inkFkZ vuqpqEcdh; inkFkZ ykSg pqEcdh; inkFkZ

pqEcdRo dk dkj.k bysDVªkWuksa dh d{kh; xfr bysDVªkWuksa dh pØ.k xfr Mksesuksa dk fuekZ.k

pqEcdRo dh O;k[;k bysDVªkWuksa dh d{kh; xfr ds
vk/kkj ij

bysDVªkWuksa dh d{kh; xfr rFkk
pØ.k xfr ds vk/kkj ij

Mksesu fuekZ.k ds vk/kkj ij

vleku pqEcdh; {ks= esa j[kus
ij O;ogkj

(a) vf/kd rhozrk okys LFkku ls
de rhozrk okys LFkku dh rjQ
foLFkkfir gksrs gSa vFkkZr~
izfrdf"kZr gksrs gSaA

(a) de rhozrk okys LFkku ls
vf/kd rhozrk okys LFkku dh
rjQ foLFkkfir gks tkrs gSaA

vFkkZr~ vkdf"kZr gksrs gSa

(a) de rhozrk okys LFkku ls
vf/kd rhozrk okys LFkku dh
rjQ izcy :i ls foLFkkfir gksrs
gSaaA vFkkZr~ izcy :i ls vkdf"kZr
gksrs gSaA

pqEcdh; {ks= esa O;ogkj pqEcdh; {ks= dh foijhr fn’kk esa
eUn pqEcfdr gks tkrs gSa

pqEcdh; {ks= dh fn’kk esa eUn
pqEcfdr gks tkrs gSa

pqEcdh; {ks= dh fn’kk esa izcy
:i ls pqEcfdr gks tkrs gSa

T

χ

TC
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nzo ds :i esa pqEcdh; inkFkZ dks

U-uyh esa Hkjdj /kzqoksa ds e/;
j[kus ij

ml Hkqtk esa nzo ry uhps fxj
tkrk gS

ml Hkqtk esa nzo dk ry Åij
mB tkrk gS

ml Hkqtk esa nzo dk ry izcy
:i ls Åij mB tkrk gSA

xSlh; inkFkksZa ds /kzqoksa ds e/;
j[kus ij

xSl pqEcdh; {ks= ds yEcor~
fn’kk izlkfjr gksrh gS

xSl pqEcdh; {ks= dh fn’kk esa
izlkfjr gksrh gS

xSl pqEcdh; {ks= dh fn’kk esa
'kh?kzrk ls izlkfjr gksrh gS

pqEcdh; izsj.k B dk eku B < B0 B > B0 ;gk¡ ij B0 = fuokZr esa
pqEcdh; izsj.k

B >> B0

pqEcdh; izòfÙk dk eku χ _.kkRed ijUrq cgqr de |χ| ≈ 1 /kukRed ijUrq cgqr de χ ≈ 1 /kukRed o cgqr vf/kd χ ≈ 102

χ dh ijerki ij fuHkZjrk rki ij fuHkZj ugha djrhA (vYi
rki ij dsoy fcLeFk dks

NksM+dj)

rki ds O;qRØekuqikrh
T
1∝χ

;k
T
C=χ D;wjh fu;e tgk¡ ij

C = D;wjh fu;rkaad gSA

cTT −
∝ 1χ ;k

cTT
C
−

=χ

D;wjh okWbl fu;e tgk¡ ij Tc

= D;wjh rki gS

χ dh H ij fuHkZjrk fuHkZZj ugha djrh gS fuHkZZj ugha djrh gS fuHkZZj djrh gS

vkisf{kd ikjxE;rk (µr) µr < 1 µr > 1 µr >> 1

µr = 102

pqEcdu rhozrk (I) I, H ds foijhr fn’kk eas gksrh gS
ijUrq eku cgqr de gksrk gSA

I, H dh fn’kk eas gksrh gS ijUrq
eku cgqr de gksrk gSA

I, H dh fn’kk eas gksrh gS rFkk
eku vR;f/kd gksrk gSA

I-H oØ

pqEcdh; vk?kw.kZ (M) M dk eku cgqr de ¼;k 'kwU;½

rFkk H ds foijhr fn’kk esa gksrk
gSA

M dk eku cgqr de rFkk H dh
fn’kk esa gksrk gSA

M dk eku cgqr vf/kd rFkk H
dh fn’kk esa gksrk gSA

H
– I H

+ I

Hs

Is

H

nzo

SN

nzo

SN

nzo

SN
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inkFkksZa dk ijLij ifjorZu ¼D;wjh
rki ij budh fLFkfr½

ifjofrZr ugha gksrs gSa Rkki de djus ;k BaMk djus ij
;s D;wjh rki ij ykSg pqEcdh;
inkFkksZa esa ifjofrZr gks tkrs gSa

rki c<+kus ij ;k xeZ djus ij
D;wjh rki ds Åij vuqpqEcdh;
inkFkksZa esa ifjofrZr gks tkrs gSaA

pqEcdRo dk xq.k izfrpqEcdRo dk xq.k mu inkFkksZa
esa ik;k tkrk gS ftuds ijek.kqvksa
esa d{kh; bysDVªkWuksa dh la[;k
le gksrh gSA

vuqpqEcdRo dk xq.k mu inkFkksZa
esa ik;k tkrk gS ftuds v.kqvksa
;k ijek.kqvksa esa ,sls bysDVªkWuksa
dh vf/kdrk gksrh gS ftudh
pØ.k dh fn’kk leku gksrh gSA

YkkSg pqEcdRo dk xq.k mu
vuqpqEcdh; inkFkksZa esa ik;k tkrk
gS tks ckgjh pqEcdh; {ks= esa
j[kus ij izcy :i ls pqEcfdr
gks tkrs gSaA

mnkgj.k Cu, Ag, Au, Zn, Bi, Sb,
NaCl, H2O ok;q rFkk ghjk] vkfn

Al, Mn, Pt, Na, CuCl2, O2

rFkk Økmu dk¡p
Fe, Co, Ni, Cd, Fe3O4 vkfn

izHkko dh izd̀fr fod̀fr izHkko >qdko ¼ueu½ izHkko 'kSfFkY;rk izHkko

(4) pqEcdh; 'kSfFkY; : ykSg pqEcdh; inkFkksZa ij vkjksfir pqEcdh; {ks= gVk ysus vFkkZr~ H = 0 ij dqN Mksesuksa dk pqEcdh;

vk?kw.kZ bu ij vkjksfir pqEcdh; {ks= dh fn’kk esa gh cuk jgrk gS ifj.kkeLo:i buesa vo’ks"k pqEcdRo cuk jgrk gSA

inkFkksZa dks izR;korhZ pqEcdh; {ks= esa j[kus ij mlesa mRiUu pqEcdh; izsj.k B ges’kk H ds ihNs jgrk gSA bl xq.k dks pqEcdh;
'kSfFkY; dgrs gSaA vFkkZr~ vius iwoZ iFk dk vuqlj.k u djus ds xq.k dks ¼fp=kuqlkj½ pqEcdh; 'kSfFkY; dgrs gSaA ,oa n’kkZ;s x;s oØ dks
'kSfFkY; ywi dgrs gSaA

(i) tc pqEcdu {ks= (H) dks 'kwU; ls c<+krs gSa] rc pqEcdu rhozrk I c<+rh gS ,oa ,d mPp eku dks izkIr djrh gSA bl vf/kdre
eku dks larÌr eku dgrs gSaA

(ii) vc H ds eku dks ?kVkrs gSa rks I dk eku Hkh ?kVrk gS] ijUrq H = 0 ds fy, 0≠I A tc H = 0 ij 'ks"k pqEcdRo ds eku OC

dks vo’ks"k pqEcdRo ;k /kkj.k’khyrk dgrs gSaA

inkFkZ dk og xq.k ftlds dkj.k og pqEcdh; {ks= dks gVk ysus ij Hkh pqEcdRo (I) cuk;s j[krk gSA /kkj.k’khyrk ;k vof’k"V
pqEcdRo dgykrk gSA

(iii) vc ;fn H ds eku dks de djrs gSa rks pqEcdRo I Hkh ?kVus yxrk gS, ,oa H ds ,d fo’ks"k eku Hc ds fy, pqEcdRo I 'kwU;
gks tkrk gS] vFkkZr~ Hc = OD ij I = 0 gSA H ds bl eku dks fuxzkfgrk dgrs gSaA

T

χ

T

χ

T

χ

TC

B

A

G

F
E

D

C

O

I ;k (B)

H



pqEcdRo

28

(iv) blfy, H dh fn’kk foijhr djds inkFkZ dks iw.kZr% fopqEcfdr djus dh fØ;k dks fuxzkfgrk dgrs gSaA fuxzkfgrk ls inkFkZ dh
pqEcdh; dBksjrk ,oa ujerk dk fu/kkZj.k gksrk gSA

pqEcdh; :i ls dBksj ¼LVhy½→ mPp fuxzkfgrk

pqEcdh; ds :i ls uje ¼dPpk yksgk½→ vYi fuxzkfgrk

(v) tc H ds eku dks foijhr fn’kk dh vksj c<+krs gSa rks inkFkZ foijhr fn’kk pqEcdh; :i ls larÌr gks tkrk gS vFkkZr~ fcUnq E

(vi) vc ;fn H ds eku dks iqu% 'kwU; djrs gSa rks blds laxr fcUnq F izkIr gksrk gS] ;fn bl izfØ;k dks ge nksgjk;sa rks gesa ,d
cUn ywi BCDEFGB izkIr gksrk gSA

vFkkZr~ inkFkZ ds pqEcdu ,oa fopqEcdu ds ,d pØ esa ,d 'kSfFkY; ywi curk gSA

 fdlh ØksM ds ,d ckj pqEcdu ,oa fopqEcdu esa ÅtkZ gkfu ¼’kSfFkY; gkfu½ 'kSfFkY; ywi ds {ks=Qy ds vuqØekuqikrh
gksrh gSA

(vii) dPps yksgs ,oa LVhy ds pqEcdh; xq.k/keksZa dh rqyuk :

dPpk yksgk LVhy

'kSfFkY; ywi dk {ks=Qy de ¼vYi ÅtkZ gkfu½ 'kSfFkY; ywi dk {ks=Qy vf/kd ¼ÅtkZ gkfu vf/kd½

fuxzkfgrk ,oa /kkj.k’khyrk de fuxzkfgrk ,oa /kkj.k’khyrk vf/kd

pqEcdh; ikjxE;rk mPp pqEcdh; ikjxE;rk vis{kkd̀r de

pqEcdh; izòfÙk (χ) mPp pqEcdh; izòfÙk χ vYi

pqEcdu rhozrk (I) mPp pqEcdu rhozrk I vYi

;g vklkuh ls pqEcfdr ,oa fopqEcfdr gks tkrk gSA ;g vklkuh ls pqEcfdr ,oa fopqEcfdr ugha gksrk gSA

bldk mi;ksx Mk;useks ,oa VªkUlQkeZj dh ØksM] fo|qr pqEcd]
pqEcdh; Vsi cukus esa fd;k tkrk gSA

bldk mi;ksx LFkk;h pqEcd cukus esa fd;k tkrk gSA

Concepts

 ,d yksgs dh ØksM okyh dq.Myh ,oa cYo ,d ac tujsVj ds lkFk Js.khØe esa tksM+s x;s gSaaA ;fn yksgs dh ,d NM+ dks dq.Myh ds vUnj j[k nsa rks
cYc dh ped de gks tk,xh] D;ksafd dqN ÅtkZ NM+ dks pqEcfdr djus esa O;; gksrh gSA

 'kSfFkY; ÅtkZ gkfu =’kSfFkY; ywi dk {ks=Qy = VAnt Joule

;gk¡ , V =ykSg pqEcdh; inkFkZ dk vk;ru, A = (B – H) ywi dk {ks=Qy, n =izR;korhZ pqEcdh; {ks= Hdh vkof̀Ùk vkSj t = le;

H

I

H

I
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Example: 39 ,d ykSg pqEcdh; inkFkZ dk vk;ru 10–3 m3 gSA bls 50 Hz vkof̀Ùk okys ,d izR;korhZ pqEcdh; {ks= esa j[kk x;k
gSA blds fy;s izkIr 'kSfFkY; ywi dk {ks=Qy M.K.S. i)fr esa 0.1 bdkbZ gSA inkFkZ esa izfr lsd.M gksus okyh gk¡fu
gS

(a) 5 J (b) 5 × 10–2 cal (c) 1.19 × 10–3 cal (d) mijksä esa ls dksbZ
ugha

Solution : (c) Å"ek gkfu = VAnt ; ;gk¡ V= vk;ru= 10–3 m3; A= {ks=Qy = 0.1m2, n= vkof̀Ùk = 50 Hz rFkk t = 1sec

vr% Å"ek gkfu = 10–3 × 0.1 × 50 × 1 = 5 × 10–3 J = 1.19 × 10–3 cal

Example: 40 1600 A-m–1 dk ,d pqEcdh; {ks= fdlh 0.2 cm2 vuqizLFk dkV okys yksgs dh NM+ esa 2.4 × 10–5 Wb ¶yDl mRié
djrk gSA yksgs dh NM+ dh pqEcdh; izof̀Ùk gS [BHU 2002]

(a) 298 (b) 596 (c) 1192 (d) 1788

Solution : (b) HHB rµµµ 0== ,oa )1( mr χµ += ⇒
HAH

B
r

00 µ
φ

µ
µ ==

)102.0(1600)104(

104.2
47

5

−−

−

××××
×=

π
µ r = 596.8 vr% 5968.595 ≈=mχ

Example: 41 yksgs dh NM+ dk ?kuRo 7500 kg/m3 ,oa nzO;eku 0.075 kg gSA bleas mRié pqEcdh; vk?kw.kZ 8 × 10–7 Amp × m2,

gSA rc pqEcdu {ks= dh rhozrk (I) gS

(a) 8 Amp/m (b) 0.8 Amp/m (c) 0.08 Amp/m (d) 0.008 Amp/m

Solution : (c) mAmp
m
Md

V
M

I /08.0
075.0

7500108 7

=××===
−

Example: 42 ,d vuqpqEcdh; xSl ds izR;sd v.kq dk pqEcdh; vk?kw.kZ 1.5 × 10–23 Amp × m2 gSa xSl dk rki 27oC gS ,oa blds
izfr bdkbZ vk;ru esa v.kqvksa dh la[;k 2 × 1026 m–3 gSA xSl esa lEHko vf/kdre pqEcdu rhozrk (I) gksxh

(a) 3 × 103 Amp/m (b) 4 × 10–3 Amp/m (c) 5 × 105 Amp/m (d) 6 × 10–4 Amp/m

Solution : (a) mAmp
V
N

V
M

I /103
1

102105.1 3
2623

×=×××===
−µ

Example: 43 ,d y?kq n.M pqEcd dh fuxzkfgrk 4 × 103 Amp/m gSA bls fopqEcfdr djus ds fy; ,d ifjufydk ds vUnj
j[kk x;k gSA ifjukfydk dh yEckbZ 1 cm o blesa Qsjksa dh la[;k 500 gSA pqEcd dks fopqEcfdr djus ds fy;s
ifjukfydk esa izokfgr /kkjk gksxh

(a) 2.5 A (b) 5 A (c) 8 A (d) 10 A

Solution : (c) H = ni⇒ A
n
H

i 8
500
104 3

=×==

Example: 44 eksyj pqEcdh; izof̀Ùk dk ek=d gS

(a) m3 (b) kg-m–3 (c) kg–1 m3 (d) ek=dghu

Solution : (a) eksyj pqEcdh; izof̀Ùk M
VM
HI

M
HI ×=×=×=

/
//

ρ
v.kqHkkj

?kuRoinkFkZ dk

zo`fÙkpqEcdh; iruvk;

vr% bldk ek=d m3 gSA

Example: 45 fdlh inkFkZ ds fy;s M.K.S. i)fr esa B-H ywi ,oa I-H ywi ds {ks=Qyksa dk vuqikr gS
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(a) 2
0µ (b)

2
0

1

µ
(c) µ0 (d)

0

1
µ

Solution : (c) B-H ywi dk {ks=Qy 0µ= (I-H ywi dk {ks=Qy)


