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mÙkj

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

1.14 25.98 N m2/C

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

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

1.18 1.9×105 N m2/C

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

1.20 – 6.67 nC

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

1.22 10 µC/m

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

1.24 9.81 × 10–4 mm
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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

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

vè;k; 3

3.1 30 A

3.2 17 Ω, 8.5 V

3.3 1027 °C

3.4 2.0 × 10–7 Ωm

3.5 0.0039 °C–1

3.6 867°C

3.7 '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

3.8 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

3.9 2.7 × 104 s (7.5 h)

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
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4.4 1.2 × 10–5 T nf{k.k dh vksj

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

vè;k; 5

5.1 0.36 J T –1

5.2 (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

5.3 0.60 J T –1 ifjukfydk dh v{k osQ vuqfn'k] fn'kk èkkjk&çokg dh fn'kk ij fuHkZjA

5.4 7.5 × 10 –2 J

5.5 (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

5.6 (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

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

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

6.8 30 Wb

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 1.1 × 103 s–1

7.7 2,000 W

7.8 (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

vè;k; 8

8.1 (a) 0 /C A dε=  = 8.0 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
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blfy, 0

d

d
di A

t

Φ
ε 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

−
−

−

× × ×
= ×

×

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
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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
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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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