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vè;k; 1

1.1 6 × 10–3 N (izfrd"khZ)

1.2 (a) 12 cm        (b) 0.2 N (vkd"khZ)

1.3 2.4 ×1039 A ;g ,d izksVkWu rFkk ,d bysDVªkWu (leku nwfj;ksa ij fLFkr gksus ij) osQ chp
yxs oS|qr cy rFkk xq#Rokd"kZ.k cy dk vuqikr gSA

1.5 vkos'k mRiUu vFkok u"V ugha gksrkA ;g dsoy ,d oLrq ls nwljh oLrq esa LFkkukarfjr gksrk gSA

1.6 0 N

1.8 (a) 5.4 × 106 N C–1 OB osQ vuqfn'k_       (b) 8.1×10–3 N OA osQ vuqfn'k

1.9 dqy vkos'k 'kwU; gSA f}/qzo vk?kw.kZ = 7.5 × 10-8 C m; z-v{k ds vuqfn'k

1.10 10–4 N m

1.11 (a) 2×1012 Åu ls ikWyhFkhu ij        (b) gk¡] ijarq ux.; ek=kk dk (= 2×10–18 kg

mnkgj.k esa)

1.12 (a) 1.5×10–2 N        (b) 0.24 N

1.13 5.7×10–3 N

1.14 vkos'k 1 rFkk 2 ½.kkRed gaS] vkos'k 3 /ukRed gSA d.k&3 dk vkos'k&lagfr vuqikr
vf/dre gSA

1.15 25.98 N m2/C

1.16 'kwU;@ ?ku esa izos'k djus okyh js[kkvksa dh la[;k ?ku ls fuxZr js[kkvksa dh la[;k osQ leku gSA

1.17 (a) 0.07 µ C        (b) ugha] dsoy ;g fd oxZ osQ Hkhrj usV vkos'k 'kwU; gSA
1.18 2.2×105 N m2/C

1.19 1.9×105 N m2/C

1.20 (a) –103 N m2/C D;ksafd nksuksa izdj.kksa esa ifjc¼ vkos'k leku gSA
(b) – 8.8 nC

1.21 – 6.67 nC

1.22 (a) 1.45 × 10–3C        (b) 1.6 ×108 Nm2/C

1.23 10 µC/m

1.24 (a) 'kwU;        (b) 'kwU;        (c) 1.9 N/C

1.25 9.81 × 10–4 mm
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1.26 osQoy (c) lgh gS_ 'ks"k fLFkjoS|qr {ks=k js[kk,¡ fu:fir ugha dj ldrsA (a) xyr gksus dk dkj.k
;g gS fd {ks=k js[kk,¡ pkyd ds vfHkyacor gksuh pkfg,A (b) xyr gksus dk dkj.k ;g gS
fd {ks=k js[kk,¡ ½.kkos'k ls vkjaHk ugha gks ldrha] (d) xyr gksus dk dkj.k ;g gS fd {ks=k
js[kk,¡ ,d&nwljs dks ugha dkV ldrha] (e) xyr gksus dkj.k ;g gS fLFkjoS|qr {ks=k js[kk,¡ can
ywi ugha cuk ldrh gSaA

1.27 ;g cy ½.kkRed – z fn'kk esa 10–2 N gS vFkkZr ;g ?kVrs fo|qr {ks=k dh fn'kk esa gSA vki
;g feyku dj ldrs gSa fd ;g f}/zqo dh ?kVrh fLFkfrt ÅtkZ dh fn'kk Hkh gSA cy vk?kw.kZ
'kwU; gSA

1.28 (a) laosQr % ,slk xkmlh; i`"B pqfu, tks iw.kZr% pkyd ij gks vkSj dksVj dks ifjc¼ djsaA

(b) xkml fu;e (a) tSls i`"Bksa  ds fy, ;g n'kkZrk gS fd q dks pkyd ds Hkhrj i`"B ij
–q vkos'k izsfjr djuk pkfg,A

(c) midj.k dks iw.kZr% /kfRod i`"B ls ifjc¼ dhft,A

1.29 laosQr % fNnz Hkjs pkyd ij fopkj dhft,A rc blosQ Bhd ckgj {ks=k ( )o
ˆ/σ ε n  gS rFkk

Hkhrj 'kwU; gSA bl {ks=k dk voyksdu bl izdkj dhft, tSls fd ;g Hkjs gq, fNnz ds dkj.k
{ks=k rFkk 'ks"k vkosf'kr pkyd osQ dkj.k {ks=k dk vè;kjksi.k gSA pkyd osQ Hkhrj ;s nksuksa {ks=k
leku rFkk foijhr gSaA ckgj ;s nksuksa {ks=k ifjek.k ,oa fn'kk nksuksa esa leku gSaA vr% pkyd

ds 'ks"k Hkkx }kjk {ks=k 
o

σ
2ε

 gSA

1.31 p : uud; n :udd

1.32 (a) laosQr % bls [kaMu }kjk fl¼ dhft,A eku yhft, larqyu LFkk;h gS% rc ijh{k.k vkos'k
dks fdlh Hkh fn'kk esa FkksM+k foLFkkfir djus ij og 'kwU; fo{ksi dh fLFkfr dh fn'kk esa
izR;ku;u cy dk vuqHko djsxk] vFkkZr] 'kwU; fo{ksi dh fLFkfr ds fudV lHkh {ks=k js[kk,¡
'kwU; fo{ksi fLFkfr dh fn'kk esa vareqZ[kh fufnZ"V gksaxhA vFkkZr 'kwU; fo{ksi fLFkfr ds pkjksa
vksj can i`"B ls gksdj fdlh fo|qr {ks=k dk usV vareqZ[kh ÝyDl ls xq”kjsxkA ijarq xkml
fu;e ds vuqlkj fdlh fo|qr {ks=k dk ,sls i`"B ls gksdj xqtjus okyk ÝyDl ftlls
dksbZ vkos'k ifjc¼ ugha gS] 'kwU; gksrk gSA vr% ;g larqyu LFkk;h ugha gks ldrkA

(b) nks vkos'kksa dks feykus okyh js[kk dk eè; fcanq 'kwU; fo{ksi fcanq gSA ijh{k.k vkos'k dks
bl js[kk osQ vuqfn'k bl fcanq ls FkksM+k foLFkkfir dhft,A izR;ku;u cy mRiUu gksxkA
ijarq bls js[kk ds vfHkyacor LFkkfir dhft, vki ;g ik,¡xs fd usV cy bls 'kwU; fo{ksi
¯cnq ls nwj ys tkrk gSA ;kn jf[k,] larqyu ds LFkkf;Ro dks lHkh fn'kkvksa esa izR;ku;u
cy pkfg,A

1.34 1.6 cm

vè;k; 2

2.1 10 cm, 40 cm èkukos'k ls nwj ½.kkos'k dh vksjA
2.2 2.7 × 106  V

2.3 (a) AB osQ vfHkyacor ,oa blosQ eè; fcanq ls gksdj tkus okys ry osQ çR;sd fcanq ij foHko
'kwU; gSA

(b) ry osQ vfHkyac AB fn'kk esa
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2.4 (a) 'kwU;

(b) 105 N C−1

(c) 4.4  × 104 N C−1

2.5 96 pF

2.6 (a) 3 pF
(b) 40 V

2.7 (a) 9 pF

(b) 2 × 10−10 C, 3  × 10−10 C, 4  × 10−10 C

2.8 18 pF, 1.8  × 10−9 C

2.9 (a) V = 100 V, C = 108 pF, Q = 1.08 × 10–8 C
(b) Q = 1.8 × 10–9 C, C = 108 pF, V = 16.6 V

2.10 1.5 × 10
–8

 J

2.11 6 × 10
–6

 J

2.12 1.2 J; fcanq R mÙkj osQ vçklafxd gSA

2.13 foHko = 4q/(√3π ε
0
b ); {ks=k 'kwU; gS tSlk fd lefefr ls visf{kr gSA

2.14 (a) 2.4 × 105  V;  4.0 × 105  Vm–1 vkos'k 2.5 µC ls 1.5 µC rd
(b) 2.0 × 105 V;  6.6 × 105 Vm–1 vkos'k 2.5 µC ls 1.5 µC dks feykus okyh js[kk

ls yxHkx 69° osQ dks.k dh fn'kk esaA

2.15 (a) )4(/)(),4(/ 2
2

2
1 rqQrq π+π−

(b) dksVj dks ?ksjus okys vkarfjd i`"B (ftl ij dksbZ vkos'k ugha gS) ij xkml osQ fu;e
ls usV vkos'k 'kwU; gksuk pkfg,A ;kn`fPNd (LosPN) vkÑfr okys dksVj osQ fy, ;g
i;kZIr ugha gS fd ;g nkok fd;k tk, fd mlosQ vanj fo|qr {ks=k 'kwU; gksuk pkfg,A dksVj
ij ½.k ,oa èku vkos'k gks ldrs gSa ftlls oqQy vkos'k 'kwU; gksA bl laHkkouk dks lekIr
djus osQ fy,] ,d can ywi ysa ftldk ,d Hkkx {ks=k&js[kkvksa osQ vuqfn'k dksVj esa gks
vkSj 'ks"k Hkkx pkyd osQ HkhrjA pw¡fd pkyd osQ vanj fo|qr {ks=k 'kwU; gS] ;g can ywi
ij ,d ijh{k.k vkos'k dks ys tkus esa fo|qr {ks=k }kjk fd;k x;k usV dk;Z nsrk gSA ge
;g tkurs gSa fd fdlh fLFkjoS|qr {ks=k osQ fy, ;g vlaHko gSA vr% dksVj osQ Hkhrj  {ks=k
js[kk,¡ ugha gSa (vFkkZr dksbZ {ks=k ugha)] vkSj pkgs mldh oSQlh Hkh vkÑfr gks pkyd osQ
Hkhrjh i`"B ij dksbZ vkos'k ugha gksxkA

2.17 λ /(2π ε
0
r ), tgk¡ csyuksa osQ lek{k ls fcanq dh nwjh r gSA {ks=k v{k osQ vfHkyac f=kT;h; gSA

2.18 (a) −27.2 eV

(b) 13.6 eV

(c) −13.6 eV, 13.6 eV; è;ku nsa fd igyh fLFkfr esa gkbMªkstu ijek.kq dh oqQy ÅtkZ
'kwU; gSA

2.19 −19.2 eV; fLFkfrt ÅtkZ dk 'kwU; vuar ij fy;k x;k gSA

2.20 igys ls nwljs osQ fo|qr {ks=k dk vuqikr (b/a) gSA piVs Hkkx dh rqyuk ,d cM+h f=kT;k okys
xksys osQ fdlh Hkkx ls dj ldrs gSa vkSj uqdhys Hkkx dks ,d de f=kT;k okys xksys osQ fdlh
Hkkx lsA

2.21 (a) f}èkqzo osQ v{k ij foHko (± 1/4 π ε
0
)  p/(x2 – a2) gS] ;gk¡ p = 2qa f}èkzqo vk?kw.kZ

dk ifjek.k gS] + fpÉ ml le; tc fcanq q osQ lehi gS rFkk − fpÉ ogk¡] tgk¡ fcanq
−q osQ lehi gSA v{k osQ vfHkyacor (x, y, 0) fcanq ij foHko 'kwU; gSA
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(b) r ij fuHkZjrk 1/r 2 osQ çdkj dh gSA
(c) 'kwU;_ ugha] D;ksafd nks fcanqvksa osQ chp fLFkjoS|qr {ks=k }kjk fd;k x;k dk;Z fcanqvksa osQ

feykus okys ekxZ ls Lora=k gS vFkkZr iFk ij fuHkZj ugha djrkA

2.22 vfèkd r osQ fy,] prqèkqzZoh foHko 1/r 3 dh Hkk¡fr] f}èkqzo dk foHko 1/r 2 dh Hkk¡fr rFkk ,dy
èkqzo dk foHko 1/r  dh Hkk¡fr cnyrk gSA

2.23 1 µF okys 18 laèkkfj=kksa dks 6 lekarj iafDr;ksa esa O;ofLFkr fd;k gS] çR;sd iafDr esa 3
laèkkfj=k Js.khØe esa yxs gSaA

2.24 1130 km2

2.25 rqY; èkkfjrk 200
pF

3
=

Q
1
 = 10 –8 C, V

1
 = 100 V ; Q

2
 = Q

3
 = 10 –8 C

V
2
 = V

3
 = 50 V

Q
4
 = 2.55 × 10 – 8 C, V

4
 = 200  V

2.26 (a) 2.55 × 10 – 6 J

(b) u  =  0.113 J m –3, u = (½) ε
0
 E 2

2.27 2.67 × 10
–2

  J

2.28 laosQr % eku yhft, fd ifê ðdkvksa dh nwjh] ∆x ls c<+k nh tkrh gSA fd;k x;k dk;Z (cká
lkèku }kjk) = F ∆x A ;g laèkkfj=k dh fLFkfrt ÅtkZ dks ua∆x ls c<+kus osQ dke vk tkrk
gS] ;gk¡ u ÅtkZ ?kuRo gSA vr% F = ua, tks u = (½) ε

0
E 2 dk mi;ksx djosQ (1/2) QE

osQ cjkcj gSA cy lw=k esa ½ ?kVd dk HkkSfrd ewy bl rF; esa fufgr gS fd pkyd osQ Bhd
ckgj {ks=k E gS rFkk Hkhrj ;g 'kwU; gSA vr% cy esa ekè; eku E/2 dk ;ksxnku
gksrk gSA

2.30 (a) 5.5 × 10−9 F

(b) 4.5 × 102  V

(c) 1.3 × 10−11 F

2.31 (a) ugha] D;ksafd xksyksa ij vkos'k forj.k leku ugha gSA

(b) ugha
(c) vko';d ugha (osQoy rHkh lR; gS tc {ks=k js[kk] ljy js[kk gks)A lkekU;r% {ks=k js[kk,¡

Roj.k dh fn'kk crkrh gSa] u fd osx dhA
(d) 'kwU;] iw.kZ d{kk dh vkÑfr oqQN Hkh gks] dksbZ varj ugha iM+rkA
(e) ugha] foHko lrr gSA
(f) ,d ,dy pkyd ,d laèkkfj=k gS ftldh nwljh ifê ðdk vuar ij gSA
(g) ikuh osQ ,d v.kq esa LFkk;h f}èkzqo vk?kw.kZ gksrk gSA fiQj Hkh] ijkfo|qr fu;rkad dk foLr`r

o.kZu lw{e fl¼kar ij vkèkkfjr gS tks bl iqLrd osQ {ks=k ls ckgj gSA
2.32 1.2 × 10–10 F,  2.9 × 104 V

2.33 19 cm2

2.34 (a) i`"B x-y ry osQ lekarj

(b) oSlk gh tSlk (a) esa] flok; blosQ fd fuf'pr foHkokarj okys ry vkil esa] tc {ks=k
c<+rk gS] ikl vk tkrs gSaA

(c) laosaQæh xksys] oasQæ ewy fcanq ijA
(d) fxzM (tky) osQ lehi le;&le; ij cnyrh vkÑfr tks 'kuS%&'kuS% fxzM ls cgqr nwj

lekarj leryksa esa cny tkrh gSA

2020-21



292

HkkSfrdh
2.35 laosQr % xksys vkSj [kksy (dks'k) osQ chp {ks=k dk] xkml fu;e ls] osQoy q

1
 }kjk gh fuèkkZj.k

gksrk gSA vr% xksys vkSj [kksy osQ chp foHkokarj q
2
 ls Lora=k gSA ;fn q

1
 /ukRed gS rks ;g

foHkokarj lnSo èkukRed gksxkA

2.36 (a) gekjk 'kjhj rFkk i`Foh lefoHko i`"B cukrs gSaA tSls gh ge ckgj fudyrs gSa] ok;q dk
ewy lefoHko i`"B cny tkrk gS vkSj gekjk flj rFkk i`Foh dk foHko leku jgrk gSA

(b) gk¡] ok;qeaMy esa vifjorhZ foltZu èkkjk èkhjs&èkhjs ,syqfefu;e dh pknj dks vkosf'kr
djosQ] ml lhek rd blosQ foHko dks c<+krh gS tks laèkkfj=k (tks pknj] Lysc vkSj
i`Foh&lrg ls cuk gS) dh èkkfjrk osQ Åij fuHkZj gSA

(c) lkjs lalkj esa ok;qeaMy yxkrkj rfM+r&>a>k rFkk rfM+r ls vkosf'kr gksrk jgrk gS vkSj
lkèkkj.k ekSle osQ {ks=kksa ls gksdj folftZr gksrk gSA nksuksa fojksèkh èkkjk,¡] vkSlru]
lkE;koLFkk esa gksrh gSaA

(d) rfM+r esa çdk'k ÅtkZ varfuZfgr gS vkSj layXu xtZu esa Å"ek rFkk èofu ÅtkZ gSA

vè;k; 3

3.1 30 A

3.2 17 Ω, 8.5 V

3.3 (a) 6Ω
(b) 2 V, 4 V, 6 V

3.4 (a) (20/19) Ω
(b) 10 A, 5 A, 4 A;  19 A

3.5 1027 °C
3.6 2.0 × 10–7 Ωm
3.7 0.0039 °C–1

3.8 867°C

3.9 'kk[kk AB esa èkkjk (4/17) A ;

'kk[kk AD esa èkkjk = (6/17) A;

'kk[kk BC esa èkkjk (6/17) A;

'kk[kk BD esa èkkjk = (−2/17) A;

'kk[kk CD esa èkkjk (−4/17) A; rFkk ifjiFk esa oqQy èkkjk = (10/17) A

3.10 (a) X = 8.2 Ω lacaèku osQ çfrjksèk dks U;wure djus gsrq] ftldk ifjdyu lsrq&lw=k esa ugha
fd;k x;k gSA

(b) A ls 60.5 cm dh nwjh ijA
(c) xSYosuksehVj dksbZ èkkjk ugha n'kkZ,xkA

3.11 11.5 V Js.khØe esa la;ksftr çfrjksèkd cká Ïksr ls yh xbZ èkkjk dks lhfer djrk gSA bldh
vuqifLFkfr esa èkkjk ?kkrd :i ls c<+ tk,xhA

3.12 2.25 V

3.13 2.7 × 104 s (7.5 h)

3.14 i`Foh dh f=kT;k 6.37 × 106 m yhft, vkSj i`Foh dk oqQy vkos'k çkIr dhft,A
le; =  283 s çkIr djus gsrq èkkjk ls bls foHkkftr dhft,A vc Hkh ;g fofèk vkidks osQoy
vuqeku gh nsxhA ;g iw.kZr;k lgh ugha gSA D;ksa\

3.15 (a) 1.4 A,  11.9 V

(b) 0.005 A, vlaHko] D;ksafd eksVj LVkVZj dks oqQN lsdaMksa osQ fy, cgqr vfèkd èkkjk
(~ 100 A) dh vko';drk gksrh gSA
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3.16 dkWij dk ,syqfefu;e osQ æO;eku (vFkok Hkkj) ls vuqikr (1.72/2.63)×
(8.9/2.7) ∼ 2.2A pw¡fd ,syqfefu;e gydk gS] vr% vf/d Å¡pkbZ ij yxs osQcyksa osQ fy, bls
vf/d ilan fd;k tkrk gSA

3.17 vkse dk fu;e mPp ;FkkFkZrk rd ykxw gksrk gSA feJkrq eSaxfuu dh çfrjksèkdrk rki ls yxHkx
vçHkkfor jgrh gSA

3.18 (a) osQoy èkkjk (D;ksafd ;g LFkk;h gS] ,slk fn;k x;k gS) vU; lHkh jkf'k;k¡ vuqçLFk dkV
osQ {ks=kiQy osQ O;qRØekuqikrh gSaA

(b) ugha] vu&vkseh (non-ohmic) vo;oksa osQ mnkgj.k % fuokZr Mk;ksM] vèkZpkyd
Mk;ksM

(c) D;ksafd lzksr ls yh xbZ vfèkdre èkkjk = ε/r

(d) ;fn vkarfjd çfrjksèk cgqr vfèkd ugha gS vkSj ifjiFk esa (nq?kZVuko'k) y?kq ifjiFku
gks tkrk gS rks yh xbZ èkkjk lqj{kk lhek ls vfèkd gks tk,xhA

3.19 (a) vfèkd        (b) de        (c) yxHkx vçHkkfor jgrh gS      (d)  1022

3.20 (a) (i) Js.khØe esa        (ii) lHkh ik'oZØe esa_ n2

(b) (i) 1Ω vkSj 2Ω dks ik'oZØe esa vkSj bl la;kstu dks 3Ω osQ lkFk Js.khØe esa lac¼
dhft,A (ii)  2Ω vkSj 3Ω osQ ik'oZ la;kstu dks 1Ω osQ lkFk Js.khØe esa lac¼
dhft,A (iii) lHkh Js.khØe esa (iv) lHkh ik'oZ Øe esaA

(c) (i) (16/3) Ω  (ii)  5R

3.21 laosQr % eku yhft, fd vuar usVooZQ dk rqY; çfrjksèk X gSA Li"Vr;k 2 + X/

(X +1) = X ftlosQ vuqlkj X = (1 + 3 ) Ω vr% èkkjk = 3.7 A gSA

3.22 (a) ε = 1.25 V

(b) tc py laioZQ larqyu fcanq ls nwj gS rks xSYouksehVj esa èkkjk de djus gsrq
(c) ugha
(d) ugha] ;fn iksVasf'k;ksehVj osQ pkyd lsy dk fo|qr okgd cy ε ls vfèkd gks rks rkj

AB ij larqyu fcanq çkIr ugha gksxkA
(e) ifjiFk fn, x, :i esa vuqi;qDr gksxk] D;ksafd larqyu fcanq (tc ε oqQN mV dh dksfV

dk) fljs A osQ dkI+kQh lehi gksxk vkSj ekiu esa çfr'kr =kqfV cgqr vfèkd gksxhA rkj
AB osQ Js.khØe esa mi;qDr çfrjksèkd R dks la;ksftr djosQ ifjiFk dks :ikarfjr dj
fn;k x;k gS ftlls fd AB osQ vkj&ikj foHkoikr] ekfir fo|qrokgd cy ls osQoy
FkksM+k-lk gh vfèkd gksxkA rc larqyu fcanq rkj dh vkSj vfèkd yackbZ ij gksxk vkSj
çfr'kr =kqfV dkI+kQh de gksxhA

3.23 1.7 Ω

vè;k; 4

4.1 π × 10–4 T ∼ 3.1 × 10–4 T

4.2 3.5 × 10–5 T

4.3 4 × 10–6 T mQèokZèkjr% mQij dh vksj

4.4 1.2 × 10–5 T nf{k.k dh vksj
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4.5 0.6 N m–1

4.6 8.1 × 10–2 N; cy dh fn'kk Ýysfeax osQ ck,¡ gkFk osQ fu;e }kjk nh tkrh gSA

4.7 2 × 10–5 N; vkd"kZ.k cy] A osQ yacor B dh vksjA
4.8 8π × 10–3 T ∼ 2.5 × 10–2 T

4.9 0.96 N m

4.10 (a) 1.4        (b) 1

4.11 4.2 cm

4.12 18 MHz

4.13 (a) 3.1 Nm        (b) ugha] mÙkj ugha cnyrk D;ksafd lw=k (τ = NIA × B) fdlh Hkh vkdkj
osQ lery ywi osQ fy, lgh gSA

4.14 5π × 10–4 T = 1.6 × 10–3 T if'pe dh vksj

4.15 yackbZ yxHkx 50 cm, f=kT;k yxHkx 4 cm, isQjksa dh la[;k yxHkx 400, èkkjk yxHkx
10 AA ;s fooj.k ,dek=k eku ugha gSaA oqQN lhekvksa esa buesa lek;kstu laHko gSA

4.16 oqQaMfy;ksa osQ chp esa eè; fcanq osQ vkl&ikl 2d yackbZ osQ ,d NksVs ls {ks=k esa

B
IR N R

d R
R

d R= × +





+











+ −





+






−
µ0

2 2

2

3 2 2

2

2 2 2

/




















−3 2/

Åij fn, x, nwljs ,oa rhljs pj.k esa ftu inksa esa d2/R 2 ;k d/R dh mPprj ?kkrsa 'kkfey

Fkha mudks NksM+ fn;k x;k gS (D;ksafd 1
d

R
<< ) tks in d/R esa ,djs[kh; gSa] fujLr gks tkrs

gSaA vr% ,d NksVs {ks=k esa ,dleku {ks=k B gksxkµ

4.17 laosQr % òÙkukfydk osQ fy, B dk lw=k ogh gS tks ifjukfydk osQ fy, B = µ
0 
nI A   iz'ukuqlkj

r

N
n

π
=

2
A {ks=k osQoy ?ksjksa ls f?kjs gq, ØksM osQ vanj 'kwU; ugha gSA (a) 'kwU;

(b) 3.0 × 10–2 T rFkk (c) 'kwU;A è;ku nhft, fd {ks=k esa] VksjkWbM dh vuqizLFk dkV ij vanj
ls ckgj vkus ij FkksM+k ifjorZu gksrk gS D;ksafd r dk eku cnyrk gSA mÙkj (b) vkSlr f=kT;k
r = 25.5 cm osQ laxr eku gSA

4.18 (a) vkjafHkd osx v ;k rks B osQ lekarj gS ;k izfrlekarjA
(b) gk¡] D;ksafd pqacdh; cy v dh fn'kk rks cny ldrk gS bldk ifjek.k ugha cny ldrkA
(c) B dks ÅèokZèkjr% uhps dh fn'kk esa gksuk pkfg,A

4.19 (a) B osQ yacor 1.0 mm f=kT;k dk o`Ùkkdkj iFkA
(b) 0.5 mm dk oqaQMyhnkj iFk ftlesa 2.3 × 107 m s–1 dk osx dk vo;o {ks=k dh

fn'kk esa gksA
4.20 M~;wVhfj;e vk;uksa ;k M~;wVªkWUlµ mÙkj ,deso mÙkj ugha gS D;ksafd osQoy d.k osQ vkos'k ,oa

æO;eku dk vuqikr gh Kkr fd;k x;k gSA vU; laHkkfor mÙkj  He++, Li+++ vkfn gSaA
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4.21 (a) ,d {kSfrt pqacdh; {ks=k ftldk ifjek.k 0.26 T gS vkSj tks pkyd osQ yacor bl
fn'kk esa yxk gS fd Ýysfeax dk ck,¡ gkFk dk fu;e pqacdh; cy ÅèokZèkjr% Åij dh
vksj crk,A

(b) 1.176 N

4.22 1.2 N m–1; izfrd"kZ.k cyA fVIi.kh % rkj ij oqQy cy 1.2 × 0.7 = 0.84 N izkIr djuk

osQoy lfUudVr% lgh gS] D;ksafd] lw=k F I I
r

=
π
0

1 2
2

µ
 tks izfr bdkbZ yackbZ ij yxus okys

cy osQ fy, fn;k x;k gS] osQoy vuar yackbZ osQ pkydksa osQ fy, gh ekU; gSA

4.23 (a) 2.1 N ÅèokZèkjr% uhps dh vksjA
(b) 2.1 N ÅèokZèkjr% uhps dh vksj (èkkjk vkSj B dh fn'kk osQ chp fdlh Hkh dks.k osQ

fy, lR; l sin θ fu;r gS = 20 cm)A
(c) 1.68 N ÅèokZèkjr% uhps dh vksjA

4.24 iz;ksx djsa τττττ = IA × B ,oa F = I (l × B)

(a) 1.8 × 10–2 N m, –y fn'kk osQ vuqfn'k
(b) ogh tks (a) esa gS
(c) 1.8 × 10–2 N m,  –x fn'kk osQ vuqfn'k
(d) 1.8 × 10–2 N m,  +x fn'kk ls 240° dk dks.k cukrs gq,
(e) 'kwU;
(f) 'kwU;
cy izR;sd fLFkfr esa 'kwU; gSA fLFkfr (e) LFkk;h larqyu vkSj fLFkfr (f) vLFkk;h larqyu
n'kkZrh gSA

4.25 (a) 'kwU; (b) 'kwU; (c) izR;sd bysDVªkWu ij cy gS evB = IB/(nA) = 5 × 10–25 N

fVIi.kh % mÙkj (c) osQoy pqacdh; cy lwfpr djrk gSA
4.26 108 A

4.27 Js.khØe esa izfrjks/ = 5988 Ω
4.28 'kaV izfrjks/ = 10 mΩ

vè;k; 5

5.1 (a) pqacdh; fno~Qikr] ufr&dks.k] i`Foh osQ pqacdh; {ks=k dk {kSfrt ?kVdA
(b) fczVsu esa vfèkd gS (yxHkx 70°)] D;ksafd fczVsu pqacdh; nf{k.k èkqzo osQ fudV gSA
(c) i`Foh dh pqacdh; {ks=k js[kk,¡ B lrg ls ckgj vkrh gqbZ izrhr gksaxhA
(d) pqacdh; lqbZ {kSfrt ry esa ?kweus osQ fy, Lora=k gS tcfd ìFoh osQ pqacdh; {ks=k dh fn'kk

pqacdh; èkqzoksa ij Bhd ÅèokZèkj gSA vr% ;gk¡ lqbZ fdlh Hkh fn'kk esa laosQr dj
ldrh gSA

(e) m pqacdh; vk?kw.kZ okys f}èkqzo osQ yac lef}Hkktd ij {ks=k B osQ fy, lw=k
m

B
r

= − 0

E 3
4

µ

π
  dk ç;ksx dhft,A

m = 8 × 1022 J T –1, r = 6.4 × 106 m j[kus ij vkidks çkIr gksxk B = 0.3 G

tks i`Foh ij çsf{kr {ks=k osQ ifjek.k dh dksfV dk gSA
(f) D;ksa ugha\ i`Foh dk {ks=k] osQoy f}èkqzo {ks=k osQ yxHkx gSA LFkkuh; N-S èkqzo mRiUu gks

ldrs gSa] tSls fd pqacfdr [kfut HkaMkjksa osQ dkj.kA
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5.2 (a) gk¡] ;g le; osQ lkFk cnyrk gSA Li"V fn[kkbZ iM+us okys varj osQ fy, le;&varjky

oqQN lkS o"kZ gSA ysfdu oqQN o"kks± osQ NksVs iSekus ij Hkh blesa gksus okys ifjorZu iw.kZr%
mis{k.kh; ugha gSaA

(b) D;ksafd fi?kyk gqvk yksgk (tks fd ØksM osQ mPp rki ij yksgs dh çkoLFkk gS) ykSg
pqacdh; ugha gSA

(c) ,d laHkkouk i`Foh osQ varjax esa jsfM;ks lfØ;rk gSA ysfdu okLrfodrk dh tkudkjh
fdlh dks ugha gSA bl ç'u ij ,d mfpr n`f"Vdks.k cukus osQ fy, vkidks Hkw&pqacdRo
ij dksbZ vPNh vkèkqfud ikB~;iqLrd i<+uh pkfg,A

(d) oqQN pV~Vkusa tc Bksl :i xzg.k djrh gSa rks i`Foh osQ pqacdh; {ks=k dk ,d èkq¡èkyk&lk
vfHkys[ku muesa gks tkrk gSA pV~Vkuksa esa fufgr bu pqacdu vfHkys[kksa osQ fo'ys"k.k ls
gesa Hkw&pqacdh; bfrgkl lacaèkh fu"d"kZ çkIr gksrs gSaA

(e) cgqr vfèkd nwjh ij (ìFoh osQ vk;ueaMy esa) vk;uksa dh xfr osQ dkj.k mRiUu pqacdh;
{ks=k ls i`Foh osQ pqacdh; {ks=k esa ifjorZu gks tkrs gSaA vk;ueaMy Hkw cká fopyuksa] tSls
fd lkSj&iou vkfn osQ çfr vR;ar laosnu'khy gSA

(f) O;atd R
mv

eB
=  osQ vuqlkj] ,d vR;ar {kh.k pqacdh; {ks=k vkosf'kr d.kksa dks cgqr

vfèkd f=kT;k okyh o`Ùkkdkj d{kk ij ys tkrk gSA vYi nwjh osQ fy,] bruh cM+h f=kT;k
okyh o`Ùkh; d{kk osQ fy, fo{ksi.k] laHko gS fd è;ku nsus ;ksX; u gks] ijarq vfr fo'kky
varjkrkjdh; nwfj;ksa osQ fy, vkosf'kr d.kksa (tSls & czg~ekaM fdj.ksa) osQ iFk dks
egÙoiw.kZ <ax ls çHkkfor dj ldrk gSA

5.3 0.36 J T –1

5.4 (a) m, B osQ lekarj gSA U = –mB = –4.8 × 10–2 J; LFkk;h
(b) m, B osQ çfrlekarj gSA U  = +mB = +4.8 × 10–2 J; vLFkk;h

5.5 0.60 J T –1 ifjukfydk dh v{k osQ vuqfn'k] fn'kk èkkjk&çokg dh fn'kk ij fuHkZjA

5.6 7.5 × 10 –2 J

5.7 (a) (i) 0.33 J (ii) 0.66 J

(b) (i) 0.33 J ifjek.k dk cy vk?kw.kZ tks pqacdh; vk?kw.kZ lfn'k dks B osQ vuqfn'k ykus
dh ço`fÙk j[krk gSA (ii) 'kwU;A

5.8 (a) 1.28 A m2 v{k osQ vuqfn'k] fn'kk èkkjk dh fn'kk ij fuHkZj] ftls nk,¡ gkFk osQ isap
osQ fu;e }kjk Kkr dj ldrs gSaA

(b) ,dleku paqcdh; {ks=k esa cy 'kwU; gS_ cy vk?kw.kZ = 0.048 Nm ftldh fn'kk ,slh
gS fd ;g ifjukfydk dh v{k dks (vFkkZr pqacdh; vk?kw.kZ lfn'k dks) B osQ vuqfn'k
ykus dh dksf'k'k djrk gSA

5.9 IIIII = mB/(4π2 v2): m = NIA dks iz;ksx djus ij izkIr gksxk IIIII = 1.2 × 10–4 kg m2

5.10 0.35 sec 22º = 0.38 G

5.11 i`Foh dk pqacdh; {ks=k HkkSxksfyd ;kE;ksÙkj ls if'pe dh vksj 12o dk dks.k cukrs gq, ,d
ÅèokZèkj ry esa] {kSfrt (pqacdh; nf{k.k ls pqacdh; mÙkj dh vksj) ls Åij dh vksj 60o

dk dks.k cukrk gSA bldk ifjek.k 0.32 G gSA

5.12 (i) 0.96 G, S-N fn'kk osQ vuqfn'kA
(ii) 0.48 G, N-S fn'kk osQ vuqfn'kA

5.13 0.54 G i`Foh osQ pqacdh; {ks=k dh fn'kk esaA

5.14 14 × 2-1/3 =11.1 cm dh nwjh ij yac lef}Hkktd ijA
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5.15 (a) (µ
0 
m)/(4 π r3) = 0.42 × 10–4 ftlls r = 5.0 cm izkIr gksrk gSA

(b) (2µ
0 
m)/(4 π r

1

3) = 0.42 × 10–4 vFkkZr r
1
 = 21/3 r  = 6.3 cm

5.16 (a) fuEu rkiksa ij] ;kn`fPNd rkih; xfr de gksus osQ dkj.k f}èkqzoksa osQ pqacdh; {ks=k osQ
vuqfn'k lek;kstu dks Hkax djus okyh ço`fÙk de gks tkrh gSA

(b) çfrpqacdh; inkFkZ osQ uewus esa] çsfjr pqacdh; vk?kw.kZ] ges'kk pqacddkjh {ks=k dh foijhr
fn'kk esa gksrk gS] pkgs blosQ vanj ijek.kqvksa dh xfr oSQlh Hkh gksA

(c) tjk lk de] D;ksafd fcLeFk çfrpqacdh; inkFkZ gSA
(d) ughaA tSlk fd pqacdu oØ ls Li"V gSA pqacdu oØ osQ <yku ls ;g Hkh Li"V gS fd

fuEu 'kfDr okys {ks=kksa osQ fy, µ dk eku vfèkd gSA
(e) (vR;ar O;kogkfjd vuqç;ksx okys) bl egRoiw.kZ rF; dk çek.k] nks ekè;eksa dks vyx

djus okys var%i`"B ij] pqacdh; {ks=kksa (B ,oa H) dh lhek 'krks± ij vkèkkfjr gSA tc
,d ekè;e osQ fy, µ >> 1, rks {ks=k js[kk,¡ bl ekè;e ij yacor feyrh gSaA blls
vfèkd foLr`r O;k[;k bl iqLrd osQ fo"k;&{ks=k ls ckgj gSA

(f) gk¡A nks fHkUu inkFkks± osQ ijek.kq f}èkqzoksa dh 'kfDr esa ekewyh varj dh ckr NksM+ nsa] rks
lar`Ir pqacdu dh voLFkk esa ,d vuqpqacdh; inkFkZ dk pqacdu mlh dksfV dk gksxkA
ysfdu] lp ckr ;g gS fd lar̀Ir pqacdu osQ fy,] vO;kogkfjd :i ls mPp pqacddkjh
{ks=kksa dh vko';drk gksxhA

5.17 (b) dkcZu LVhy dk VqdM++kA D;ksafd çfr pØ mRiUu Å"ek 'kSfFkY; ik'k osQ {ks=kiQy osQ
vuqØekuqikrh gSA

(c) fdlh ykSg pqacd dk pqacdu pqacddkjh {ks=k dk ,dekuh iQyu ugha gSA ,d fof'k"V
{ks=k osQ fy, bldk eku pqacdu osQ bfrgkl ij Hkh fuHkZj djrk gS (vFkkZr fdrus pqacdu
pØksa ls xqtj pqdk gS] vkfn)A nwljs 'kCnksa esa dgsa rks pqacdu dk eku] pqacdu pØksa
dh Le`fr dk vfHkys[k gSA ;fn gj pØ dks lwpuk fcV (information bits) osQ laxr
cuk nsa rks 'kSfFkY; ywi çnf'kZr djus okyh ,slh O;oLFkk lwpuk laxzg djus okyh ;qfDr
dh rjg dk;Z djsxhA

(d) fljsfed (fo'ks"k :i ls lalkf/r csfj;e ykSg vkWDlkbM) ftUgsa iQSjkbV~l Hkh dgrs gSaA
(e) ml {ks=k dks ueZ yksgs osQ NYyksa ls ?ksj djA pqacdh; {ks=k js[kk,¡ NYyksa esa lekfgr gks

tk,¡xh vkSj buls f?kjk gqvk {ks=k pqacdh; {ks=k ls eqDr jgsxkA ysfdu ;g lfUudV
ifjj{k.k gh gksxkA oSlk iw.kZ ifjj{k.k ugha] tSlk fdlh fooj dks ,d pkyd ls ?ksj dj
cká fo|qr {ks=k ls ifjjf{kr djus esa gksrk gSA

5.18 osQcy osQ lekarj Åij dh vksj 1.5 cm dh nwjh ij

5.19 osQcy osQ uhps

R
h
 = 0.39 cos 35º – 0.2

    = 0.12 G

R
v
 = 0.39 sin 35º = 0.22 G

2 2 0.25Gh vR R R= + =

1tan 62ºv

h

R

R
θ −= =

osQcy osQ Åij
R

h
 = 0.39 cos 350 + 0.2

    = 0.52 G
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R

v
 = 0.224 G

R = 0.57 G, 23º�θ

5.20 (a) B
h 
= ( )0 /2 cos 45 0.39GoIN rµ =

(b) iwoZ ls if'pe vFkkZr lqbZ viuh ewy fn'kk dks myV ysxhA

5.21 nwljs {ks=k dk ifjek.k

21.2 10 sin15

sin45

o

o

−× ×
=

34.4 10 T−= ×

5.22  
meV

R
eB

=

    
2 em

eB

×
=

xfrt ÅtkZ

     = 11.3 m

Åij vFkok uhps fo{ksi.k = R (1 – cosθ ) ;gk¡ sinθ = 0.3/11.3 A vr% fo{ksi.k
�  4 mm gksxkA

5.23 izkjaHk esa] oqQy f}/zqo vk?kw.kZ

= 0.15 × 1.5 × 10-23 × 2.0 ×1024

= 4.5 J T –1

vafre f}/zqo vk?kw.kZ izkIr djus osQ fy, D;wjh osQ fu;e m ∝ B/T ls
= 4.5 × (0.98/0.84) × (4.2/2.8)

= 7.9 J T –1

5.24
2
r oNI

B
R

µ µ
π

=  ;gk¡ µ
r
 (vkisf{kd ikjxE;rk)] lw=k dk mi;ksx djus ij izkIr gksxk

B = 4.48 T

5.25 nksuksa esa ls laca/ µµµµµ
l
 = – (e/2m)l fpjlEer HkkSfrdh osQ vuqlkj gSA ;g µµµµµ

l
 ,oa l dh ifjHkk"kk,¡

iz;qDr djosQ vklkuh ls O;qRiUu fd;k tk ldrk gSA
2( / )l IA e T rµ = = π

22 r
l mvr m

T

π
= =

;gk¡ r o`Ùkkdkj d{kk dh f=kT;k gS ftl ij m nzO;eku ,oa (–e) vkos'k dk bysDVªkWu T le;
esa ,d ifjØe.k iwjk djrk gSA

Li"Vr%  µ
l
/l = e/2m

D;ksafd bysDVªkWu ij ½.kkRed vkos'k gS] µµµµµ ,oa l izfrlekarj gSa vkSj nksuksa d{kk osQ ry osQ
yacor gSaA vr% µ

l
 = – (e/2m) l

è;ku nsa fd µ
l
/l osQ foijhr µ

s
/S dk eku  e/m gS vFkkZr fpjlEer vk/kj ij izkIr eku

dk nksxqukA ;g ckn okyk fu"d"kZ (ftldh iz;ksxkRed iqf"V gks pqdh gS) vk/qfud DokaVe
fl¼kar dh ,d fof'k"V miyfC/ gS vkSj bldks fpjlEer fl¼karksa osQ vk/kj ij O;qRiUu ugha
fd;k tk ldrkA

2020-21



299

mÙkj

vè;k; 6

6.1 (a) qrpq osQ vuqfn'k

(b) prq osQ vuqfn'k] yzx osQ vuqfn'k

(c) yzx osQ vuqfn'k

(d) zyx osQ vuqfn'k

(e) xry osQ vuqfn'k

(f) dksbZ izsfjr /kjk ugha D;ksafd {ks=k js[kk,¡ ywi ry esa fLFkr gSaA

6.2 (a) adcd osQ vuqfn'k (vkdkj ifjorZu osQ le; ì"B ls xq”kjus okyk ÝyDl c<+rk gS] vr%
izsfjr /kjk] fujks/h ÝyDl mRiUu djrh gS)A

(b) a′d′c′b′ osQ vuqfn'k (bl izØe esa ÝyDl ?kVrk gS)
6.3 7.5 × 10–6 V

6.4 (a) 2.4 × 10–4 V, tks 2 s rd cuk jgsxkA

(b) 0.6 × 10–4 V, tks 8 s rd cuk jgsxkA
6.5 100 V

6.6 ywi osQ izR;sd isQjs ls xq”kjus okyk ÝyDl = π r 2B cos(ωt)

ε = –N ω π r 2B sin(ωt)

εvf/dre = –N ω π r 2B

      = 20 × 50 × π × 64 × 10–4 × 3.0 × 10–2 = 0.603 V

εvkSlr dk eku iw.kZ pØ esa 'kwU; gSA
I
vf/dre 

= 0.0603 A

PvkSlr  = 
1

0.018 W
2

Iε =vf/dre vf/dre

izsfjr /kjk dqaMyh ij ,d cy;qXe vkjksfir djrh gS tks oqaQMyh osQ ?kweus dk fojks/ djrk
gSA vr% ,d ckg~; dkjd (jksVj) }kjk dqaMyh ij cy;qXe yxkuk gksxk tks izsfjr /kjk }kjk
vkjksfir cy;qXe dks fu"iQy djrs gq, dqaMyh dks ,dleku xfr ls ?kqek, (vFkkZr) dk;Z
djs)A vr% og 'kfDr ftldk dqaMyh esa {k; Å"ek osQ :i esa gks jgk gS] mldk lzksr ckg~;
dkjd ̂ jksVj* gSA

6.7 (a) 1.5 × 10–3 V, (b) if'pe ls iwoZ dh vksj (c) iwohZ fljk
6.8 4H

6.9 30 Wb

6.10 B dk ÅèokZ/j ?kVd
= 5.0 × 10 –4 sin 30°

= 2.5 × 10 –4 T

    ε = Blv

    ε = 2.5 × 10 –4 × 25 × 500

= 3.125 V

izsfjr fo|qr okgd cy 3.1 V (lkFkZd vadksa dk mi;ksx djosQ)

bl mÙkj gsrq ia[kksa dh fn'kk egRoghu gS (tc rd og {kSfrt gS)

6.11 izsfjr fo|qr okgd cy = 8 × 2 × 10 –4 × 0.02 = 3.2 × 10–5 V

izsfjr /kjk = 2 × 10 –5 A
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'kfDr ál = 6.4 × 10 –10 W

bl 'kfDr dk lzksr le; osQ lkFk pqacdh; {ks=k esa ifjorZu djus okyk cká dkjd gSA

6.12 le; ij fuHkZj B osQ dkj.k ÝyDl esa ifjorZu dh nj
= 144 × 10 –4 m2 × 10–3 T s–1

= 1.44 × 10 –5 Wb s–1

ywi osQ vleku B esa xfreku gksus osQ dkj.k ÝyDl esa ifjorZu dh nj
= 144 × 10 –4 m2 × 10–3 T cm–1

 
× 8 cm s–1

= 11.52 × 10–5 Wb s–1

D;ksafd nksuksa gh /ukRed z-fn'kk osQ vuqfn'k ÝyDl dks de djrs gSa] vr% nksuksa osQ
izHkko tqM+ tkrs gSaA vr% izsfjr fo|qr okgd cy = 12.96 × 10–5 V; izsfjr /kjk
= 2.88 × 10–2 AA izsfjr /kjk dh fn'kk og gksxh tks ywi esa ls /ukRed
z-fn'kk osQ ÝyDl dks c<+k,A ;fn fdlh izs{kd gsrq ywi nkfguh vksj xfreku gS rks
ywi esa /kjk ?kM+h dh lqbZ osQ ?kweus dh fn'kk osQ foijhr gksxhA leL;k dk lqlaxr gy
izkIr djus gsrq fof/ fuEu gS%

Φ( ) ( , )t aB x t x

a

= ∫
0

d

d

d

d

d

Φ

t
a dx

x t

t

a

= ∫
0

B( , )

d d

d d

B B B x

t t x t

∂ ∂
= +

∂ ∂

      =
∂
∂

+
∂
∂







B

t
v

B

x

vr%

d

d
d

Φ

t
a x

B x t

t
v

B x t

x

a

=
∂

+
∂

∂




∫

0

∂ ( , ) ( , )

      =
∂
∂

+
∂
∂







A
B

t
v

B

x

;gk¡ A = a2

gy dk vaafre in] 
∂
∂







B

t
, 

∂
∂







B

x
 rFkk v osQ eku vpj gksus osQ dkj.k ekU; gSaA mijksDr

vkSipkfjd gy ;fn le> esa u vk, (D;ksafd bls izkIr djus gsrq dyu (Calculus) dk
leqfpr Kku vko';d gS)] rks Hkh ;g rF; è;ku esa j[kuk i;kZIr gS fd ÝyDl esa ifjorZu
ywi dh xfr ,oa pqacdh; {ks=k dk le; osQ lkFk ifjorZu nksuksa gh dkj.k laHko gSA

6.13 Q I t
t

t

i

f

= ∫ d

   = ∫
1

R
t

t

t

i

f

ε d
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   = − ∫
N

R
i

dΦ
Φ

Φf

   ( )i f

N

R
Φ Φ= −

N = 25, R = 0.50 Ω rFkk  Q = 7.5 × 10–3 C osQ fy,
Φ

f
 = 0, A = 2.0 × 10–4 m2, Φ

i
 = 1.5 × 10–4 Wb

B = Φ
i
/A = 0.75 T

6.14 (a) |ε| = vBl = 0.12 × 0.50 ×  0.15 = 9.0 mV;

P fljk /ukRed rFkk Q fljk ½.kkRed gksxkA

(b) gk¡] tc K can gksA /kjk osQ lrr izokg osQ dkj.k vkos'k dk vkf/D; gksrk gSA

(c) NM+ osQ fljksa ij foijhr fpÉ ;qDr vkos'k vkf/D; osQ dkj.k LFkkfir fo|qr {ks=k }kjk
pqacdh; cy fujLr gks tkrk gSA

(d) voeanu cy = IB l

=
9mV

9 mΩ  
× 0.5 T × 0.15 m

= 75 × 10–3 N

(e) cká dkjd }kjk mDr voeanu cy osQ fo#¼ NM+ dks 12 cm s–1 dh ,dleku xfr
ls pykus gsrq 'kfDr dk O;;

= 75 × 10–3 × 12 × 10–2 = 9.0 × 10–3 W

oqaQth K [kqyh gks rks dksbZ 'kfDr [kpZ ugha gksxhA
( f ) I2R = 1 × 1 × 9 × 10–3 = 9.0 × 10–3 W

iz;qDr 'kfDr dk lzksr cká dkjd gS ftldk ifjdyu Åij fd;k x;k gSA

(g) 'kwU;_ NM+ viuh xfr osQ varxZr {ks=k js[kkvksa (field lines) dks ugha dkVrhA (Kkr jgs
fd PQ dh yackbZ nks iVfj;ksa osQ eè; nwjh osQ cjkcj ekuh xbZ gSA)

6.15 0NI
B

l

µ
=

(ifjukfydk osQ vanj rFkk fljksa ls nwj)

0NI
A

l

µ
Φ =

laiw.kZ ÝyDl ca/rk = NΦ

2
0N A

I
l

µ
=

(fljksa osQ ikl B esa gksusokys ifjorZuksa dh mis{kk dh xbZ gS)

d
( )

d
N

t
ε Φ=

avε =
ÝyDl eas dqy ifjorZu

dyq  le;
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7 4

3

4 10 25 10

0.3 10
avε

− −

−

π × × ×
=

×
 × (500)2 × 2.5

 = 6.5 V

6.16 M
a a

x
= +





µ0

2
1

π
ln

 ε   = 1.7 × 10–5 V

6.17
2

ˆB a

MR

λπ
− k

vè;k; 7

7.1 (a) 2.20 A

(b) 484 W

7.2 (a)
300

2
2121= . V

(b) 10 2 141= . A

7.3 15.9 A

7.4 2.49 A

7.5 izR;sd voLFkk esa 'kwU;A

7.6 125 s–1; 25

7.7 1.1 × 103 s–1

7.8 0.6 J, ckn esa Hkh leku jgsxkA

7.9 2,000 W

7.10
1 1

2 LC
ν =

π
, i.e., 

2 2

1

4
C

Lν
=

π

L = 200 µH, gsrq ν = 1200 kHz, C = 87.9 pF

L = 200 µH, gsrq ν = 800 kHz, C = 197.8 pF

ifjorhZ laèkkfj=k dh èkkfjrk dk ifjlj yxHkx 88 pF ls 198 pF gksuk pkfg,A

7.11 (a) 50 rad s–1

(b) 40 Ω, 8.1 A

(c) V
Lrms

= 1437 5.  V, V
Crms

= 1437 5. V , V
Rrms

= 230 V

V I L
C

LCrms rms= −






=ω
ω

0

0

1
0

7.12 (a) 1.0 J. gk¡] L vkSj C esa lafpr ÅtkZvksa dk ;ksx lajf{kr gS ;fn R = 0A

(b) ω ν= =−
10 159

3 1
rads Hz,
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(c) q = q
0
 cos ω t

(i) 
3

0, , , , .....
2 2

T T
t T=  ij lafpr ÅtkZ iw.kZr;k oS|qr ÅtkZ gSA

(ii) 
3 5

, , .......
4 4 4

T T T
t = , ;gk¡ 1

6.3 msT
ν

= =  ij lafpr ÅtkZ iw.kZr;k pqacdh;

gS (vFkkZr oS|qr ÅtkZ 'kwU; gS)

(d)
3 5

, , ,.......
8 8 8

T T T
t = , ij D;ksafd q q

T
=

0
8

cos
ω

 = q
0

4
cos

π
=

q0

2
A vr%

 oS|qr ÅtkZ = =














q

C

q

C

2 2

2

1

2 2

0  tks oqQy ÅtkZ dh vkèkh gSA

(e) varr% R,  LC nksyuksa dks voeafnr dj nsrk gSA varr% oqQy izkjafHkd ÅtkZ
(= 1.0 J) Å"ek osQ :i esa {kf;r gks tkrh gSA

7.13 LR ifjiFk gsrq] ;fn V V t=
0
sinω

I
R L

t=
+

−
V

0

2 2 2ω
ω φsin ( ), ;gk¡ tan ( / )φ ω= L R .

(a) I
0
 = 1.82 A

(b) t = 0,  ij V vf/dre gS rFkk  t = ( / )φ ω  ij I vfèkdre gSA

vc] 
2 L

tan 1.571 57.5
R

π ν
φ = = φ ≈ °vFkok

vr% dky&i'prk 

7.14 (a) A101.1 2

0

−×=I

(b) tan φ = 100 π, φ, π/2 osQ lehi gSA

I
0
 fuEu vko`fÙk voLFkk (vH;kl 7.13) dh vis{kk dkiQh de gS tks ;g n'kkZrk gS

fd mPp vko`fÙk ij L [kqys ifjiFk dh rjg dk;Z djrk gSA fdlh fn"Vdkjh ifjiFk esa
(LFkk;h voLFkk osQ i'pkr) ω  = 0, ;gk¡ L ,d 'kq¼ pkyd dh Hkk¡fr dk;Z djrk gSA

7.15 RC-ifjiFk gsrq] ;fn V V t=
0
sinω  gks rks

( )I
V

R C
t=

+
+0

2 2
1( / )

sin
ω

ω φ   ;gk¡ tan φ
ω

=
1

C R

(a) I
0
 = 3.23 A

(b) φ = °33 5.

vr% dky&i'prk = 
φ

ω
= 155. ms

7.16 (a) I
0
 = 3.88 A

(b) φ ≈ 0 2.  mPp vko`fÙk ij ;g yxHkx 'kwU; gSA vr% mPp vko`fÙk ij C, pkyd dh
Hkk¡fr dk;Z djrk gSA fn"Vdkjh ifjiFk gsrq LFkk;h voLFkk osQ i'pkr ω = 0 vkSj C ,d
[kqys ifjiFk dh Hkk¡fr dk;Z djrk gSA

7.17 lekarj LCR ifjiFk dh izHkkoh izfrckèkk bl izdkj nh tkrh gS
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1 1 1
2

2

Z R
C

L
= + −







ω
ω

tks ω ω= =0

1

LC
 ij U;wure gSA

vr% |Z|, ω ω=
0
 ij vfèkdre gS vkSj oqQy èkkjk vk;ke U;wure gSA

'kk[kk R esa] IRrms = 5 75. A

'kk[kk L esa] I
Lrms

= 0 92. A

'kk[kk C esa] I
Crms

= 0 92. A

è;ku nhft, % oqQy /kjk I rms = 5 75. A , D;ksafd L vkSj C 'kk[kk esa èkkjk,¡ 180° foijhr
dyk esa gSa vkSj pØ osQ izR;sd {k.k ij budk ;ksx 'kwU; gSA

7.18 (a) V = V
0
 sin ω t gsrq

I
V

L
C

t R=
−

+





=0

1 2
0

ω
ω

ωsin ;
π

;fn

;gk¡ ^µ* fpÉ ysrs gSa ;fn ωL > 1/ωC, vkSj '+' fpÉ ysrs gSa ;fn ωL < 1/ωC

I
0
 = 11.6 A, I

rms
 = 8.24 A

(b) V V
L rms Crms

= =207 437V V,

¹è;ku nhft, % 437 V – 207 V = 230 V vuqiz;qDr rms oksYVrk osQ cjkcj gksuk
pkfg,A L vkSj C osQ fljksa ij oksYVrk 180° foijhr dyk esa gksus osQ dkj.k O;odfyr
gks tkrh gSºA

(c) L esa èkkjk I pkgs oqQN Hkh gks] okLrfod oksYVrk èkkjk ls π/2 vxz gSA vr% C }kjk
miHkqDr ekè; 'kfDr 'kwU; gSA

(d) C gsrq oksYVrk èkkjk ls π/2 i'p gSA iqu% C }kjk miHkqDr ekè; 'kfDr 'kwU; gSA

(e) oqQy miHkqDr ekè; 'kfDr 'kwU; gSA

7.19 I
rms

 = 7.26 A

izfrjksèk R }kjk miHkqDr 'kfDr R = I Rrms

2
791= W

L }kjk miHkqDr 'kfDr = C }kjk miHkqDr 'kfDr = 0

        oqQy miHkqDr 'kfDr  = 791 W

7.20 (a) ω
0
= 4167 rad s–1; ν

0
 = 663 Hz

I
0

141
max = . A

(b) P I R= ( / )1 2 0
2  tks mlh vkòfÙk (663 Hz) ij vfèkdre gS ftlosQ fy, I

0
 vfèkdre

gSA P I R
max

= ( / )( )
max

1 2
2  = 2300 W

(c) ω = ω
0
 ±  ∆ω ij (lfUudVu vPNk gS ;fn (R/2L) << ω

0
)

∆ω = R/2L = 95.8 rad s
–1

;  ∆ν = ∆ω/2π = 15.2 Hz
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ν = 648 Hz vkSj 678 Hz ij f'k[kj 'kfDr] miHkqDr 'kfDr dh vkèkh gSA bu

vkòfÙk;ksa ij èkkjk vk;ke I max

0
 dk (1 2/ ) xquk gS vFkkZr èkkjk vk;ke (f'k[kj 'kfDr

fcanqvksa osQ vkèks ij) 10 A gSA
(d) Q = 21.7

7.21  ω
0
= 111 rad s–1; Q = 45 Q  dk eku nksxquk djus osQ fy, ω

0
 ifjo£rr fd, fcuk R

dks 3.7 Ω rd de dhft,A
 7.22 (a) gk¡A ;g rms oksYVrk osQ fy, lR; ugha gS D;ksafd fofHkUu vo;oksa osQ fljksa ij oksYVrk

leku dyk esa ugha gks ldrh gSA mnkgj.kkFkZ] vH;kl 7.18 dk mÙkj nsf[k,A
(b) tc ifjiFk [kafMr fd;k tkrk gS rks mPp izsfjr èkkjk laèkkfj=k dks vkosf'kr djus gsrq

iz;qDr dh tkrh gS tks fpuxkjh (LikoZQ) dk ifjotZu djrh gS] bR;kfnA
(c) fn"V èkkjk gsrq] L dh izfrckèkk mis{k.kh; gS vkSj C dh cgqr vfèkd (vuar) gS] vr% fn"V

èkkjk laosQr C osQ fljs ij gksrh gSA mPp vkòfÙk izR;korhZ èkkjk osQ fy,] L dh izfrckèkk
mPp gS vkSj C dh cgqr deA vr% izR;korhZ èkkjk laosQr L osQ fljs ij gksrk gSA

(d) LFkk;h voLFkk fn"V èkkjk gsrq L dk dksbZ izHkko ugha gS pkgs bls ykSg&ØksM osQ iz;ksx ls
D;ksa u c<+k;k tk,A izR;korhZ èkkjk gsrq] ySai pksd dh vfrfjDr izfrckèkk osQ dkj.k èkwfey
fn[kkbZ iM+sxkA ;gk¡ ykSg&ØksM osQ fuos'ku ls pksd dh izfrckèkk esa o`f¼ gksxh ftlosQ
dkj.k cYc vkSj vfèkd èkwfey gks tk,xkA

(e) 'kfDr dk {k; fd, fcuk ,d pksd oaqQMyh V~;wc osQ ifjr% oksYVst dks de djrk gSA
izfrjks/d Å"ek osQ :i esa 'kfDr dk {k; djrk gSA

7.23 400

7.24 tyoS|qr 'kfDr = h ρ g × A × v = h ρ g β

;gk¡ β = Av izokg gS (fdlh vuqizLFk ifjPNsn osQ ikj izokfgr ty dk vk;ru izfr lsoaQM)A

miyCèk fo|qr 'kfDr = 0.6 × 300 × 10
3
 × 9.8 × 100 W

  = 176 MW

7.25 ykbu izfrjksèk  = 30 × 0.5 = 15 Ω

ykbu esa rms èkkjk  =
×

=
800 1000

4000
200

W

V
A

(a) ykbu esa fo|qr {k; = (200 A)
2
 × 15 Ω = 600 kW

(b) la;a=k }kjk fo|qr iznk;  = 800 kW + 600 kW = 1400 kW

(c) ykbu esa foHkoikr  = 200 A × 15 Ω = 3000 V

la;a=k esa mPpk;h VªkaliQkeZj 440 V – 7000 V gSA

7.26 /kjk =
800 1000 W

40,000 V
20 A

×
=

(a) ykbu 'kfDr {k; = (20 A)
2
 × 15 Ω = 6 kW

(b) la;a=k }kjk fo|qr iznk;  = 800 kW + 6 kW = 806 kW

(c) ykbu esa foHkoikr  = 20 A × 15 Ω = 300 V

la;a=k esa mPpk;h VªkaliQkeZj 440 V – 40,300 V gSA ;g Li"V gS fd mPp oksYVrk
lapj.k }kjk izfr'kr 'kfDr {k; cgqr de gks tkrk gSA vè;k; 7-25 esa] ;g 'kfDr {k;
(600/1400) × 100 = 43% gSA bl vH;kl esa ;g osQoy (6/806) × 100 =

0.74% gSA

2020-21



306

HkkSfrdh
vè;k; 8

8.1 (a) 0 /C A dε=  80.1 pF=

d d

d d

Q V
C

t t
=

–12

0.15

80.1 10

dV

dt
=

×
9 –11.87 10 V s= ×

(b) ε ΦΕ= 0

d

d
di

t
. vc] ;fn fljksa dh =kqfV;ksa dh mis{kk dj nsa rks laèkkfj=k dh IysVksa osQ

chp Φ
E
 = EA

blfy, 0

d

d
di A

t

Φε Ε=

∴
0

Q
E

Aε
= .     ∴ 

0

d

d

E i

t Aε
= , bls iz;ksx djus ij i

d
 = i = 0.15 A

(c) th gk ¡] c'krsZ èkkjk ls gekjk vk'k; pkyu ,oa foLFkkiu èkkjkvksa dk ;ksx gksA

8.2 (a) I
rms

 = V
rms

 ωC = 6.9 µA

(b) gk¡_ vH;kl 8.1 (b) dh O;qRifÙk rc Hkh lgh gksxh tc i  le; osQ lkFk nksyu dj jgh
gksA

(c) lw=k 0

22
d

r
B i

R

µ
π

=

izHkkoh jgrk gS rc Hkh tc i
d
 (vkSj blfy, B) le; osQ lkFk nksyu djrk gSA lw=k n'kkZrk

gS fd os dyk esa nksyu djrs gSaA pw¡fd id = i, vr%
0

0 022

r
B i

R

µ
π

= , tgk¡ B
0 
,oa i

0 
Øe'k% nksfyr paqcdh; {ks=k ,oa èkkjk osQ vk;ke gSaA

i
0
=

rms
2I = 9.76 µA;  r = 3 cm ,oa R = 6 cm, B

0
 = 1.63 × 10–11 T

8.3 fuokZr esa lHkh fo|qr pqacdh; rjaxksa dh pky leku gksrh gS % c = 3 × 108 m s–1

8.4 E vkSj B in x-y lery esa gSa vkSj ijLij yacor gSa]  10 m

8.5 rjaxnS?;Z cSaM : 40 m – 25 m.

8.6 109 Hz

8.7 153 N/C

8.8 (a) 400 nT,  3.14 × 108 rad/s, 1.05 rad/m, 6.00 m

(b) E = 120 N/C sin (1.05 rad/m)]x – (3.14 × 108 rad/s)t ]} ĵ

B = 400 nT sin (1.05 rad/m)]x – (3.14 × 108 rad/s)t ]} k̂

8.9 I+kQksVkWu ÅtkZ (for λ = 1 m)

= 
34 8

6

19

6.63 10 3 10
eV 1.24 10 eV

1.6 10

−
−

−

× × ×
= ×

×
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oS|qrpqacdh; LisDVªe osQ fp=k esa vU; rjaxnS?;ks± gsrq i+QksVkWu ÅtkZ 10 dh ?kkrksa osQ
lfUudV xq.kk djosQ izkIr dh tk ldrh gSA fdlh Ïksr }kjk mRlftZr I+kQksVkWu dh ÅtkZ]
Ïksr osQ lqlaxr ÅtkZ Lrjksa dk varjky bafxr djrh gSA mnkgj.kkFkZ] I+kQksVkWu ÅtkZ =

1.24 × 106 eV = 1.24 MeV osQ laxr rjaxnS?;Z λ = 10–12 m gSA ;g bafxr djrh
gS fd ukfHkdh; ÅtkZ Lrjksa esa (ftu Lrjksa osQ eè; laØe.k γ&fdj.k mRltZu djrk
gS) izfr:ir% yxHkx 1 MeV dk ÅtkZ varjky gSA blh izdkj] n`'; rjaxnS?;Z
λ = 5 × 10–7 m osQ laxr I+kQksVkWu ÅtkZ = 2.5 eV gSA ;g n'kkZrk gS fd ÅtkZ Lrjksa
(ftu Lrjksa osQ eè; laØe.k n`'; fofdj.k nsrk gS) osQ eè; izfr:ir% oqQN eV dk
varjky gSA

8.10 (a) λ = (c/ν) = 1.5 × 10–2 m

(b) B
0
 = (E

0
/c) = 1.6 × 10–7 T

(c) E {ks=k esa ÅtkZ ?kuRo] u
E
 = (1/2)ε

0 
E 2

B {ks=k esa ÅtkZ ?kuRo] u
B
 = (1/2µ

0
)B 2

E = cB vkSj c = 
0 0

1

µ ε
 osQ iz;ksx ls] u

E
 = u

B

8.11 (a) – ĵ , (b) 3.5 m, (c) 86 MHz, (d) 100 nT,

(e) {(100 nT) cos[(1.8 rad/m)y + (5.4 × 106 rad/s)t]} k̂

8.12 (a) 0.4 W/m2, (b) 0.004 W/m2

8.13 rki T dk fiaM] rjaxnS?;Z dk ,d lrr LisDVªe mRiUu djrk gSA fdlh osQ fy, fofdj.k dh
vfèkdre rhozrk osQ laxr rjaxnS?;Z ohu osQ fu;e vuqlkj nh xbZ gS λ

m
=0.29 cm K/T]

λ
m
=10–6 m, T = 2900 K osQ fy, A vU; rjaxnS?;ks± osQ laxr rki Hkh izkIr fd, tk ldrs

gSaA ;s la[;k,¡ oS|qrpqacdh; LisDVªe osQ fofHkUu Hkkxksa esa fofdj.kksa dh izkfIr gsrq rki ifjlj osQ
fo"k; esa crkrh gSaA vr% ǹ'; fofdj.k dh izkfIr gsrq] eku yhft, λ

 
= 5 × 10–7 m, rks Ïksr dk

rkieku yxHkx 6000 K gksuk pkfg,A è;ku nhft, fd fuEurj rki Hkh bl rjaxnS?;Z dks
mRiUu djsxk ijarq mldh rhozrk vfèkdre ugha gksxhA

8.14 (a) jsfM;ks (y?kq rjaxnS?;Z fljk)

(b) jsfM;ks (y?kq rjaxnS?;Z fljk)

(c) lw{e rjax

(d) n`'; fofdj.k (ihyk)

(e) X-fdj.k (vFkok lkWÝV γ-fdj.k) {ks=k

8.15 (a) vk;ueaMy bu cSaMksa dh rjaxsa ijkofrZr djrk gSA
(b) nwjn'kZu laosQr vk;ueaMy }kjk leqfpr :i ls ijkofrZr ugha gksrs gSa (ikB~;iqLrd

nsf[k,)A vr% ijkorZu mixzgksa }kjk fd;k tkrk gSA
(c) ok;qeaMy X-fdj.kksa dks vo'kksf"kr djrk gS tcfd ǹ'; vkSj jsfM;ks rjaxsa bls osèk ldrh gSaA
(d) ;g lw;Z ls mRlftZr ijkcSaxuh fofdj.kksa dks vo'kksf"kr dj ysrk gS vkSj i`Foh osQ i`"B

ij igq¡pus ls jksdrk gS vkSj thou dks u"V gksus ls cpkrk gSA
(e) ok;qeaMy osQ xzhu gkml izHkko dh vuqifLFkfr osQ dkj.k i`Foh dk rki de gksxkA
( f ) ukfHkdh; fo'o ;q¼ }kjk mRiUu es?k 'kk;n vkdk'k osQ cM+s Hkkx dks <d ysaxs vkSj fo'o

osQ cgqr ls fgLlksa esa lkSj izdk'k ugha igq¡pus nsaxsA blosQ dkj.k 'khrdky izkjaHk gks tk,xkA
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ikfjHkkf"kd 'kCnkoyh

var% fcanq End points

varjkrkjdh; Interstellar

varfj{k fofdj.k Cosmic radiation

va'kkdu Calibration

vxz fn'kk Forward direction

vfrpkyd Super conducting

v/kseq[kh Downward

vè;kjksi.k dk fl¼kar Principal of

Superposition

v/Zpkyd Semiconductor

vuar Infinite

vuqØekuqikrh Directly proportional

vuqpqacdRo Paramagnetism

vuqnkflr Unneutralised

vuqfn'k Along

vuqnS?;Z Longitudinal

vuqukn Resonance

vuqukn dh rh{.krk Sharpness of

Resonance

vuquknh vko`fÙk Resonant frequency

vuqiz;qDr Applied

vuqizLFk Transverse

vuqizLFk&dkV Cross-section

vuq:i Analogous

vU;ksU; izsj.k Mutual induction

vipk;h Vªkali+ QkWeZj Step-down transformer

viokg Drift

vfHkdYiuk Design

vfHkosaQnz cy Centripetal force

vfHkx`ghr Postulate

vfHk/kj.kk Assumption

voeafnr nksyu Damped Oscillation

vlarr Discontinuous

vlkarR; Discontinuity

vkarfjd izfrjks/ Internal resistance

vkufr Inclination

vkuqHkfod Empirical

vk;u eaMy Ionosphere

vk;uh fØLVy Ionic crystal

vkos'k Charge

vkos'k ?kuRo Charge density

mPpk;h Vªkali+ QkWeZj Step-up transformer

mifjeq[kh Upward

mikar izHkko Fringing of the field

mikftZr Acquired

mHk;fu"V foHkokarj Common potential

,sBu fu;rkad Torsional constant

,sehVj Ammeter

vkse dk fu;e Ohm’s law

oaQifud pky Vibrational speed

dykleatd (isQ”klZ) Phasors

dky varjky Time interval

fdj[kksi+ Q fu;e Kirchhoff’s rule

oqaQMyu Winding

oqaQMfyuh Helical

DokaVehdj.k Quantisation

{kf;r Dissipation

xfrt fo|qr okgd cy Motional electromotive

force

xfr'khyrk Mobility

xkml fu;e Gauss’ law

xkmlh; i`"B Gaussian surface

xq.krk dkjd Quality factor

xq.kkRed :i esa Qualitatively

xSYosuksehVj (/kjkekih) Galvanometer
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ikfjHkkf"kd 'kCnkoyh

?k"kZ.k Friction

?kw.kZ pqacdh; vuqikr Gyromagnetic ratio

pØ.kh; dks.kh; laosx Spin angular

momentum

pkyd Conductor

pkydrk Conductivity

pkyu /kjk Conduction current

pqacdRoko'ks"k Remanence

pqacd'khyrk Magnetic permeability

pqacdh; ,d/zqo Magnetic monopole

pqacdh; rhozrk Magnetic intensity

pqacdh; f}/zqo Magnetic dipole

pqacdh; izo`fÙk Magnetic susceptibility

pqacdh; ÝyDl Magnetic flux

tM+Ro vk?kw.kZ Moment of inertia

tfu=k Generator

tkWdh Jockey

T;koØh; Sinusoidal

rfM+r Lightning

rkR{kf.kd Instantaneously

rki izo.krk Temperature gradient

rkih; pky Thermal speed

rqY; izfrjks/ Equivalent resistance

rqY; izfrjks/d Equivalent resistor

Roj.k Acceleration

fno~Qikr Declination

nksyu Oscillation

f}xkeh oqaQth Two way key

f}rh;d oqaQMyh Secondary coil

f}/zqo vk?kw.kZ Dipole moment

/kj.k'khyrk Retentivity

/kjk fu;a=kd Rheostate

/kjkekih@xSYosuksehVj Galvanometer

/kfjrk Capacitance

/zqork Polarity

/zqo.k Polarisation

/zqokarj@f=kT; lfn'k Radius vector

/qzoh; v.kq Polar molecule

ufr Dip

ueu dks.k Angle of dip

fuj{kh; lery Equatorial plane

fuokZr Vacuum

fu"ifÙk Result

usVooZQ Network

uSt Intrinsic

iryh xksyh; dksf"Bdk Thin spherical shell

ijkoS|qr Dielectric

ijkoS|qr lkeF;Z Dielectric strength

ijkoS|qrkad Permittivity

ifj?kVuk Phenomenon

ifjukfydk Solenoid

ifjifFkdh Circuitry

ifjiFkh; fu;e Circuital law

ifjc¼ Bounding

ifjek.kkRed Qualitative

ifjfer Finite

ifjjks/u Confinement

i'p fn'kk Backward direction

ikjxE;rk Permeability

ik'oZ la;kstu Parallel connection

ik'k@ywi Loop

ik'k fu;e Loop rule

iksVsaf'k;ksehVj Potentiometer

iz.kksfnr nksyu Forced Oscillation

izfrpqacdRo Diamagnetism

izfrck/k Impedance

izfrjks/ Resistance

izfrjks/drk Resistivity

izR;ku;u vk?kw.kZ Restoring torque

izR;korhZ /kjk Alternating current

izo/Zu Propagation

izof/Zr Amplification

izkpyksa Surfaces

izkFkfed oqaQMyh Primary coil

izsjd Inductor

izsjdh; izfr?kkr Inductive reactance

izsj.k Induction

Iyx oqaQth Plug key

ÝyDl&{kj.k Flux-leakage

ÝyDl&ca/rk@ÝyDl&xzafFkdk Flux-linkage

cSaM foLrkj Bandwidth

Hk¡oj /kjk Eddy current

Hkw&pqacdRo Earth’s magnetism

ejksM+ rqyk@foeksVu rqyk Torsion balance
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HkkSfrdh
ekud izfrjks/ Standard resistors

feJkrq Alloy

ehVj lsrq Meter bridge

ewy Basic

;ksT;rk fLFkjkad Additive constant

;kǹfPNd Arbitrary/Random

;kE;ksÙkj Meridian

jsfM;ks,fDVo Radioactive

jSf[kd lenSf'kd ijkoS|qr Linear isotropic

dielectrics

y?kqx.kdh; iSekuk Logarithmic scale

y?kq ykSg pqacdh; Ferrimagnetic

ykSg pqacdRo Ferromagnetism

o.kZ dksM Colour code

okVghu /kjk Wattless current

fo{ksi Deflection

fo{kqC/ Disturb

fo|qr vi?kVu Electrolysis

fo|qr vi?kVuh foy;u Electrolytic solution

fo|qr vi?kVuh lsy Electrolytic cell

fo|qr vi?kV~; Electrolyte

fo|qr pqacdh; Electromagnetic

fo|qr pqacdh; voeanu Electromagnetic

damping

fo|qr pqacdh; rjaxas Electromagnetic waves

fo|qr pqacdh; ifj?kVuk Electromagnetic

phenomenon

fo|qr pqacdh; izsj.k Electromagnetic

induction

fo|qrn'khZ Electroscope

fo|qr f}/zqo Electric dipole

fo|qr/kjk ?kuRo Electric current

density

fo|qrjks/h Insulator

fo|qr'khyrk Permitivity

foHko izo.krk Potential gradient

foHkoikr Potential drop

foHkoekih (iksVsaf'k;ksehVj) Potentiometer

foHkokarj Potential difference

foHkzakfr dky Relaxation time

foorZu Diffraction

foLFkkiu /kjk Displacement current

oS|qr prq/zqZoh Electric quadrupole

oS|qr izo`fÙk Electric susceptibility

oS|qr foLFkkiu Electric displacement

oksYVrk vuqerkad Voltage rating

oksYVehVj Voltmeter

O;qRØe&oxZ Inverse-square

O;qRØekuqikrh Inversely proportional

OghVLVksu lsrq Wheatstone bridge

'kfDr xq.kkad Power factor

f'kYi rF; Artefact

'kwU; fo{ksi Zero deflection

'kSfFkY; Hysterisis

Js.kh la;kstu Series connection

ladYiuk Concept

la?kê ðu Collision

lapk;d cSVjh Storage battery

larqyu izfrca/ Balance condition

larqyu fcanq Balance point

la/kfj=k Capacitor

la/kfj=k izfr?kkr Capacitive reactance

laf/ fu;e Junction rule

laHkj.k Supply

la;ksth rkj Connecting wire

laj{k.k Conservation

lfUudVu Approximation

lefefr Symmetry

lefoHko i`"B Equipotential surface

leLoj.k Tuning

lekarj ifê ðdk la/kfj=k Parallel plate capacitor

leksthZ Mono-energetic

lkoZf=kd Universal

fLFkjoS|qr vuq:i Electrostatic analog

fLFkjoS|qr ifjj{k.k Electrostatic shielding

fLFkjoS|qr foHko Electrostatic potential

lkSj iou Solar wind

LiSDVªe Spectrum

Lo&izsj.k Self-Induction
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