
fo|qr pqEcdh; rjaxsa

cgq fodYih iz'u I (MCQ I)

8.1 dkcZu eksuksDlkbM osQ ,d v.kq dks dkcZu ,oa vkWDlhtu ijek.kqvksa esa fo?kfVr djus osQ
fy, 11eV mQtkZ dh vko';drk gksrh gSA bl fo?kVu osQ fy, mi;qDr oS|qrpqEcdh;
fofdj.k dh U;wure vko`fÙk gksrh gS %

(a) n`'; {ks=k esa

(b) vojDr {ks=k esa

(c) ijkcSaxuh {ks=k esa

(d) ekbozQksrjax {ks=k esa

8.2 ,d jSf[kdr% /zqfor oS|qrpqEcdh; rjax tks ( )ˆcos – tkz= ωE
o

E i  }kjk fu:fir dh

tk ldrh gS] fdlh vuUr foLrkj dh iw.kZ ijkorZd nhokj ij vkifrr gS tks –z=a ij
fLFkr gSA ;g ekurs gq, fd nhokj izdk'kdh; :i ls vfozQ; gS ijkofrZr rjax dks fy[k
ldrs gSa %

vè;k; 8
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(a) ( )ω= ˆ– cos – toE kzr
E i

(b) ( )ω= +ˆ cos toE kzr
E i

(c) ( )ω= +ˆ– cos toE kzr
E i

(d) ( )ω= ˆ sin – toE kzr
E i

8.3 mQtkZ ÝyDl 20 W/cm2 dk izdk'k ,d vijkorhZ i`"B ij vfHkyEcor~ vkifrr gksrk
gSA ;fn i`"B dk {ks=kiQy 30 cm2 gks rks 30 feuV esa (iw.kZ vo'kks"k.k osQ fy,) iznÙk
oqQy laosx gksxk %

(a) 36 × 10–5 kg m/s

(b) 36 × 10–4 kg m/s

(c) 108 × 104 kg m/s

(d) 1.08 × 107 kg m/s

8.4 100 W osQ cYc ls 3 m dh nwjh ij igq¡pus okys fofdj.kksa ls mRiUu fo|qr {ks=k dh
rhozrk E gSA mruh gh nwjh ij 50 W  osQ cYc ls vkus okys izdk'k osQ fofdj.kksa osQ
dkj.k mRiUu fo|qr {ks=k dh rhozrk gksxh %

(a)
2

E

(b) 2E

(c)
2

E

(d) 2E

8.5 ;fn  E ,oa B ozQe'k% oS|qrpqEcdh; rjaxksa osQ fo|qr ,oa pqEcdh; {ks=k (lfn'k) gksa rks
oS|qrpqEcdh; rjaxksa dh lapj.k fn'kk gS %

(a) E osQ vuqfn'k

(b) B osQ vuqfn'k

(c) B × E osQ vuqfn'k

(d) E × B osQ vuqfn'k

8.6 oS|qrpqEcdh; rjax dh rhozrk esa fo|qr ,oa pqacdh; {ks=k ?kVdksa osQ ;ksxnkuksa dk vuqikr
gksrk gS %

(a) c : 1

(b) c2 : 1

(c) 1 : 1
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(d) :1c

8.7 ,d f}/zqo ,s.Vsuk ls EM rjaxsa ckgj dh vksj fofdfjr gksrh gSa ftuosQ fo|qr {ks=k lfn'k
dk vk;ke E

0
 gSA fo|qr {ks=k E

0
, tks mQtkZ lapkj dk izeq[k okgd gS] lzksr ls nwjh osQ

lkFk bldk ifjek.k

(a) 3

1

r  osQ vuqlkj ?kVrk gS

(b) 2

1

r
 osQ vuqlkj ?kVrk gS

(c)
1

r
 osQ vuqlkj ?kVrk gS

(d) vpj cuk jgrk gS

cgq fodYih iz'u II (MCQ II)

8.8 dksbZ oS|qrpqEcdh; rjax ( ) ( )cos t1 2E + E kz= − ωE  fuokZr esa z fn'kk osQ
vuqfn'k xfreku gSA fuEu esa ls lgh fodYi pqfu, %

(a) lEc¼ pqEcdh; {ks=k dks fy[k ldrs gSa% ( )
1 ˆ ˆ
c 1 2E – E=B i j cos (kz-ωt)

(b) lEc¼ pqEcdh; {ks=k dks fy[k ldrs gaS% ( )ˆ ˆ
1 2

1
E – E

c
=B i j cos (kz-ωt)

(c) fn;k x;k oS|qrpqEcdh; {ks=k o`Ùkr% /zqfor gS

(d) nh xbZ oS|qrpqEcdh; rjax lery esa /zqfor gS

8.9 z-v{k osQ vuqfn'k xeu djrh gqbZ ,d oS|qrpqEcdh; rjax dks =
0

E E cos (kz -

ωt.) ls fu:fir djrs gSaA fuEufyf[kr esa lgh fodYi dk p;u dhft, %

(a) lEc¼ pqEcdh; {ks=k dks fy[k ldrs gSa% 
1 1ˆ ˆ= × = ( × )
c ω

B k E k E

(b) lEc¼ pqEcdh; {ks=k osQ inksa esa oS|qrpqEcdh; {ks=k dks fy[k ldrs gSa %

E = c ˆ( )×B k

(c) ˆ ˆ. 0, 0= =k E k B.

(d) ˆ ˆ0, 0× = × =k E k B

8.10 x fn'kk osQ vuqfn'k lapfjr gksrh gqbZ fdlh lery oS|qrpqEcdh; rjax osQ E ,oa B
osQ fuEufyf[kr ?kVd ;qxy laHko gSa %

(a) E
x
, B

y

(b) E
y
, B

z
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(c) B
x
, E

y

(d) E
z
, B

y

8.11 dksbZ vkosf'kr d.k viuh ekè; larqyu fLFkfr osQ nksuksa vksj 109 Hz vko`fÙk osQ nksyu
djrk gSA blls mRiUu oS|qrpqEcdh; rjaxksa

(a) dh vko`fÙk 109 Hz gksxh

(b) dh vko`fÙk 2 × 109 Hz gksxh

(c) dh rjaxnS?;Z 0.3 m gksxh

(d) osQ fofdj.k jsfM;ks rjaxksa osQ {ks=k esa gksaxs

8.12 oS|qrpqEcdh; rjaxksa dk lzksr gks ldrk gS dksbZ vkos'k

(a) tks fu;r osx ls py jgk gksA

(b) tks o`Ùkh; d{kk esa py jgk gksA

(c) tks fojkekoLFkk esa gksA

(d) tks fo|qr {ks=k esa fxj jgk gksA

8.13 I rhozrk dh dksbZ oS|qrpqEcdh; rjax fuokZr esa j[ks ,d i`"B ij Vdjkrh gS vkSj bl
ij fofdj.k nkc p vkjksfir djrh gSA fuEufyf[kr esa dkSu ls dFku lR; gSa\

(a) ;fn rjax iw.kZr% vo'kksf"kr gks tk, rks fofdj.k nkc gS I/c

(b) ;fn rjax iw.kZr% ijkofrZr gks tk, rks fofdj.k nkc gS I/c

(c) ;fn rjax iw.kZr% ijkofrZr gks tk, rks fofdj.k nkc gS 2I/c

(b) okLrfod i`"Bksa osQ fy, fofdj.k nkc dk ijkl gS I/c < p < 2I/c

vfr y?kqmÙkjh; (VSA)

8.14 fdlh lqokg~; jsfM;ks dk izlkjd LVs'ku osQ lkis{k vfHkfoU;kl egRoiw.kZ D;ksa gksrk gS\

8.15 ekbozQksoso vksou ty v.kq ;qDr [kk| inkFkZ dk mQ"eu lokZf/d izHkkoh <ax ls D;ksa
djrk gS\

8.16 fdlh lekUrj IysV la/kfj=k ij vkos'k q = q
0
 cos 2πνt osQ vuqlkj ifjofrZr gksrk gSA

bldh IysVsa cgqr fo'kky ({ks=kiQy = A) gSa vkSj ,d nwljs osQ cgqr ikl&ikl j[kh
gSa (ìFkdu = d)A dksj izHkkoksa dks ux.; ekurs gq, la/kfj=k esa foLFkkiu /kjk dh x.kuk
dhft,A

8.17 ifjorZuh; vko`fÙk dk ,d a.c. lzksr ,d la/kfj=k ls tqM+k gSA vko`fÙk esa deh djus
ij foLFkkiu /kjk fdl izdkj izHkkfor gksxh\
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8.18 fdlh iwjiznhfIr (ÝyM ykbV) dh vksj vfHkeq[k ,d fiQYVj ls fuxZfer gksus okys fdj.k
iqat dk pqEcdh; {ks=k B

y
 = 12 × 10–8 sin (1.20 × 107 z – 3.60 × 1015 t ) T gSA

bl fdj.k iqat dh vkSlr rhozrk fdruh gS\

8.19 ikW;fUaVx osDVj S ,d ,slk osDVj gksrk gS ftldk ifjek.k rjax dh rhozrk osQ cjkcj
gksrk gS rFkk ftldh fn'kk rjax dh xeu fn'kk osQ vuqfn'k gksrh gSA xf.krh; :i ls
bldks O;Dr djrs gSa] 

0

1

µ
= ×S E B A S vkSj t esa [khaps x, xzkiQ dh izo`Qfr n'kkZb,A

8.20 izksisQlj lh- oh- je.k us ,d ikjn'khZ fuokZfrr izdks"B esa ,d NksVh gydh xsan dks ystj
iaqt ls izdkf'kr dj Lora=krkiwoZd fcuk vk/kj osQ Bgjk dj fn[kk;k vkSj vius
fo|kfFkZ;ksa dks vk'p;Zpfdr dj fn;kA os oS|qrpqEcdh; rjaxksa osQ fdl xq.k dks iznf'kZr
dj jgs Fks\ bl xq.k dk ,d vkSj mnkgj.k nhft,A

y?kqmÙkjh; (SA)

8.21 n'kkZb, fd fdlh lekUrj IysV la/kfj=k dks vkosf'kr djrs le; mldh IysVksa osQ chp

fdlh fcUnq ij pqEcdh; {ks=k B dk eku gksxk 0 r d

2 d

E

t

ε µ  (tgk¡ laosQr vius lkekU;

vFkZ esa mi;ksx esa yk, x, gSaA)

8.22 oS|qrpqEcdh; rjaxsa ftudh rjaxnS?;Z

(i) λ
1
 gS] mixzg lapkj esa iz;qDr gksrh gSaA

(ii) λ
2
 gS] ty 'kksf/=kksa esa thok.kquk'k osQ fy, iz;qDr gksrh gSaA

(iii) λ
3
 gS] Hkwfexr ikbi ykbuksa esa rsy osQ fjlko osQ lalwpu osQ fy, mi;ksx esa ykbZ

tkrh gSaA

(iv) λ
4
 gS] /qa/ vkSj dksgjs dh fLFkfr esa ok;q;ku mM+ku iFk ij n`';rk esa lq/kj ykus

osQ fy, mi;ksx esa ykbZ tkrh gSaA

(a) bu oS|qrpqEcdh; fofdj.kksa dks igpkfu, vkSj crkb, fd ;s oS|qrpqEcdh; LisDVªe
osQ fdl Hkkx ls lacaf/r gSaA

(b) bu rjaxnS?;ks± dks ifjek.k osQ c<+rs ozQe esa O;ofLFkr dhft,A

(c) izR;sd dh ,d vU; mi;ksfxrk fyf[k,A

8.23 n'kkZb, fd fofdj.k ÝyDl ?kuRo ‘S’ dk ,d iw.kZ pozQ dky ‘T’ esa vkSlr eku
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x
V

y

L

a

x

2
0

0

1
S

2c
E=

µ
 }kjk O;Dr gksrk gSA

8.24 vkidks ,d 2µF dk lekUrj IysV la/kfj=k fn;k x;k gSA vki bldh IysVksa osQ chp
osQ vUrjky esa 1mA dh rkR{kf.kd foLFkkiu /kjk oSQls LFkkfir djsaxs\

8.25 n'kkZb, fd I rhozrk dh EM rjax osQ }kjk fuokZr esa j[ks fdlh i`"B ij yxk;k x;k
fofdj.k nkc I/c gksrk gSA

8.26 fdlh cYc ls mRl£tr izdk'k dks nksxquh nwjh ij izkIr fd;k tk, rks bldh rhozrk fdl
izdkj izHkkfor gksxhA dksbZ ystj iqat tc dejs dh yEckbZ osQ ,d fljs ls nwljs fljs
ij tkrk gS rc bldh rhozrk rRor% vpj jgrh gSA ystj fdj.k iqat dk og dkSu lk
T;kferh; vfHky{k.k gS tks bldh rhozrk vpj cuk, j[kus osQ fy, mÙkjnk;h gS vkSj
tks cYc ls vkus okys izdk'k esa ugha gksrkA

8.27 ;|fi fo|qr {ks=k E vkosf'kr d.k ij cy q E  vkjksfir djrk gS rFkkfi fdlh

oS|qrpqEcdh; rjax dk fo|qr {ks=k fofdj.k nkc esa ;ksxnku ugha djrk ij mQtkZ
LFkkukUrfjr djrk gSA le>kb, fd ,slk D;ksa gksrk gS\

nh?kZmÙkjh; (LA)

8.28 ,d vuUr yEckbZ dk iryk rkj] ftldk ,dleku jSf[kd fLFkj vkos'k ?kuÙo λ  gS]
z-v{k osQ vuqfn'k j[kk gS (fp=k 8.1)A bl rkj dks bldh yEckbZ osQ vuqfn'k

,dleku osx ˆ=v ezv  ls xfr nh tkrh gSA ikW;fUVax osDVj 
o

1
( )= ×

µ
S E B  dk

ifjdyu dhft,A

8.29 vko`fÙk ν = 4 × 108 Hz osQ fy, leqnz ty dh oS|qr ikjxE;rk ε ≈ 80 ε
o
,

pqEcd'khyrk µ ≈  µ
o 
rFkk izfrjks/drk ρ = 0.25 Ω–m gSA ,d lekUrj iV~fVdk

laèkkfj=k osQ laca/ esa fopkj dhft, ftldks leqnz ty essa Mqck dj j[kk gqvk gS vkSj
izR;korhZ oksYVrk lzksr V(t ) = V

o
 sin (2π νt) }kjk izpkfyr fd;k x;k gSA foLFkkiu

èkkjk ?kuRo] pkyu /kjk ?kuRo dk dkSu lk Hkkx gS\

8.30 l yEckbZ dh ,d yEch lh/h osQfcy lefer :i ls z-v{k osQ vuqfn'k j[kh gS vkSj
bldh f=kT;k a(<<l) gSA osQfcy esa ,d iryk rkj gS rFkk ,d lg&v{kh; pkyd
ufydk gSA ,d izR;korhZ /kjk I(t) = I

o
 sin (2πνt) osQUnzh; irys rkj ls izokfgr gksdj

lgv{kh; pkyd ufydk osQ vuqfn'k okfil vkrh gS osQfcy osQ Hkhrj] rkj ls s nwjh

fp=k 8.1
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ij izsfjr fo|qr {ks=k 
s

s t I vt
a

o o
ˆ( , ) cos(2 ) In 

  
= µ ν π   

  
E k  gSA

(i) osQfcy osQ vUnj foLFkkiu /kjk ?kuRo dk ifjdyu dhft,A

(ii) osQfcy osQ ifjPNsn ij foLFkkiu /kjk ?kuRo dks lekdfyr dhft, vkSj oqQy
foLFkkiu /kjk Id ls rqyuk dhft,A

(iii) pkyu /kjk I
o
 dh foLFkkiu /kjk d

o
I  ls rqyuk dhft,A

8.31 fuokZr esa z fn'kk osQ vuqfn'k xeu'khy ,d lery oS|qrpqacdh; rjax dks

0
ˆsin( – )E kz tω=E i  rFkk ˆsin( – )0B kz tω=B j  }kjk iznf'kZr fd;k

x;k gS (fp=k 8.2)A

(i) fp=k esa n'kkZ, x, vk;rkdkj ywi 1234  ij .∫ E dl�  dk eku Kkr

dhft,A

(ii) ywi 1234  }kjk f?kjs i`"B osQ fy, .∫B ds  dk eku Kkr dhft,A

(iii) lehdj.k B–d
.

dt
=∫ E dl�

φ
 dk mi;ksx djosQ fl¼ dhft, 

0

0

c
E

B
=

(iv) blh izdkj dh izfozQ;k rFkk lehdj.k E
0 0

d
.

d
I

t
= + �

φ
µ εB dl  dk mi;ksx

djosQ fl¼ dhft, fd 
0 0

1
c =

µ ε

8.32 z fn'kk osQ vuqfn'k xfreku ,d lery oS|qrpqacdh; rjax dks 
0

ˆsin( – )E kz tω=E i

rFkk 
0

ˆsin( – )B kz t=B jω   }kjk of.kZr fd;k x;k gSA n'kkZb, fd%

(i)   rjax dk vkSlr mQtkZ ?kuRo gS%

       

2
2 0

av 0 0

0

B1 1

4 4
u E= +ε

µ

(ii)   rjax dh dky&vkSlr rhozrk gS%

       
2

av 0 0

1
c

2
I E= ε

 fp=k 8.2
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