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ELECTROMAGNETISM
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Note :– This paper is of Seventy (70) marks divided into

two (02) Sections ‘A’ and ‘B’. Attempt the questions

contained in these sections according to the detailed

instructions given therein. Candidates should limit

their answers to the questions on the given answer

sheet. No additional (B) answer sheet will be

issued.

uksV % ;g iz'u&i= lÙkj (70) vadksa dk gS] tks nks (02) [k.Mksa

^d* rFkk ^[k* esa foHkkftr gSA izR;sd [k.M esa fn, x,

foLr̀r funsZ'kksa ds vuqlkj gh iz'uksa dks gy djuk gSA ijh{kkFkhZ

vius iz'uksa ds mÙkj nh xbZ mÙkj&iqfLrdk rd gh lhfer

j[ksaA dksbZ vfrfjDr (ch) mÙkj&iqfLrdk tkjh ugha dh

tk;sxhA
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Section–A

([k.M–d)

Long Answer Type Questions

(nh?kZ mÙkjh; iz'u) 2×19=38

Note :– Section ‘A’ contains Five (05) Long-answer

type questions of Nineteen (19) marks each.

Learners are required to answer any two (02)

questions only.

uksV % [k.M ^d* esa ik¡p (05) nh?kZ mÙkjh; iz'u fn;s x;s gSa] izR;sd

iz'u ds fy, mUuhl (19) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa dks

buesa ls dsoy nks (02) iz'uksa ds mÙkj nsus gSaA

1. A spherically symmetric charge distribution of radius R

is characterized by the charge density function :
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 for r < R; and zero for r > R.

Calculate (a) the total amount of charge. (b) the electric

field strength at a point distance r from the centre.

f=T;k R dk xksykdkj lefer vkos'k forj.k vkos'k ?kuRo

QaD'ku }kjk vfHkyf{kr gksrk gS%
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 r < R ds fy,_ vkSj r > R ds fy,

'kwU;A x.kuk djsa (a) vkos'k dh dqy ek=kA (b) dsaæ ls r nwjh ij
,d fcanq ij fo|qr {ks= dh rkdrk {kerkA
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2. What is electric dipole and dipole moment? Calculate

the potential and field strength at a point due to an

electric dipole.

fo|qr f}/kzqo vkSj f}/kzqo vk?kw.kZ D;k gS\ fo|qr f}/kzqo ds dkj.k

fdlh fcanq ij foHko vkSj {ks= dh çcyrk dh x.kuk djsaA

3. Discuss the interaction between parallel wires carrying

antiparallel currents in terms of Faraday’s laws of

electromagnetic interaction. What would be the result if

the currents are parallel?

fo|qrpqacdh; var%fØ;k ds QSjkMs ds fu;eksa ds vuqlkj

çfrlekukarj /kkjk,¡ ys tkus okys lekukarj rkjksa ds chp var%fØ;k

ij ppkZ djsaA ;fn /kkjk,¡ lekukarj gksa rks ifj.kke D;k gksxk\

4. Prove that the magnetic moment due to the orbital motion

of an electron must be an integral multiple of (eh/2),

where symbols have their usual meanings.

fl¼ dhft, fd bysDVªkWu dh d{kh; xfr ds dkj.k pqacdh;

vk?kw.kZ (eh/2) dk iw.kk±d xq.kt gksuk pkfg,] tgk¡ çrhdksa ds

vius lkekU; vFkZ gksrs gSaA

5. An alternating EMF is applied to a series LCR circuit.

Calculate the impedance of this circuit and show

graphically the time variation of current and voltage in

the circuit.

,d çR;korhZ EMF dks ,d Js.kh LCR ifjiFk ij ykxw fd;k

tkrk gSA bl ifjiFk dh çfrck/kk dh x.kuk djsa rFkk ifjiFk esa

èkkjk vkSj oksYVst ds le; ifjorZu dks xzkfQd :i ls fn[kk,¡A
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Section–B

([k.M–[k)

Short Answer Type Questions

(y?kq mÙkjh; iz'u) 4×8=32

Note :– Section ‘B’ contains Eight (08) Short-answer type

questions of Eight (08) marks each. Learners are

required to answer any four (04) questions only.

uksV % [k.M ^[k* esa vkB (08) y?kq mÙkjh; iz'u fn;s x;s gSa]

izR;sd iz'u ds fy, vkB (08) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa

dks buesa ls dsoy pkj (04) iz'uksa ds mÙkj nsus gSaA

1. How the drift velocity of a particle is related to the

current density? Explain it.

fdlh d.k dk viokg osx /kkjk ?kuRo ls fdl çdkj lacaf/kr

gS\ bls le>kb,A

2. Write any four differences between alternating current

and direct current.

çR;korhZ /kkjk vkSj fn"V /kkjk esa dksbZ pkj varj fyf[k,A

3. Write the significance of the Curie temperature in

ferromagnetic materials.

ykSgpqEcdh; inkFkks± esa D;wjh rkieku dk egRo fyf[k,A

4. Find the expression for the energy stored in a dielectric

medium.

ijkoSn~;qr ek/;e esa laxzfgr ÅtkZ ds fy, O;atd Kkr dhft,A
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5. Find the relation D = 0E + P, where D, E and P are

three vectors with usual meaning.

laca/k D = 0E + P Kkr dhft,] tgk¡ D, E vkSj P lkekU; vFkZ

okys rhu lfn'k gSaA

6. Check that a vector A


 = 6xyi + (3x2 – 3y2)j shows the

irrotational field.

tk¡p djsa fd lfn'k A


 = 6xyi + (3x2 – 3y2)j v?kw.khZ {ks=

n'kkZrk gSA

7. Discuss the differences between diamagnetic and

paramagnetic materials with an example.

çfrpqacdh; vkSj vuqpqacdh; inkFkks± ds chp varj dks mnkgj.k

lfgr ppkZ djsaA

8. What is the power dissipation in an a.c. circuit in which

voltage and current are given by

V = 300 sin (t + /2) and I = 5 sin t?

,d çR;korhZ /kkjk lfdZV esa 'kfä viO;; D;k gS ftlesa oksYVst

vkSj /kkjk V = 300 sin (t + /2) vkSj I = 5 sin t }kjk nh

xbZ gS\

**************


