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PHY5081T

B.Sc.  FIRST  SEMESTER (NEP)  EXAMINATION, 2023-24

PHYSICS

Electricity and Magnetism

Time Allowed : Three Hours

Maximum Marks : 80

PART-A / Hkkx&v [Marks :16]

Answer all eight questions (Maximum 50 words each).

All questions carry equal marks.

lHkh vkB iz'uksa ds mRrj nhft,A izR;sd iz'u dk mRrj 50 'kCnksas ls vf/kd u gksA
lHkh iz'uksa ds vad leku gSaA

PART-B / Hkkx&c [Marks :40]

Answer five questions (Maximum 250 words each)

selecting one from each unit. All questions carry equal marks.

izR;sd bdkbZ ls ,d iz'u pqurs gq,] dqy ik¡p iz'uksa ds mRrj nhft,A
izR;sd iz'u dk mRrj 250 'kCnksas ls vf/kd u gksA lHkh iz'uksa ds vad leku gSaA

PART-C / Hkkx&l   [Marks :24]

Answer any two questions (Maximum 300 words each).

All questions carry equal marks.

fdUgha nks iz'uksa ds mRrj nhft,A izR;sd iz'u dk mRrj 300 'kCnksas ls vf/kd u gksA
lHkh iz'uksa ds vad leku gSaA
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PART-A/Hkkx&v

1. Answer the following questions : [2×8=16]

fuEufyf[kr iz'uksa ds mRrj nhft, %

(i) State Coulomb's law and also explain conservation of charge.

dwykWEc dk fu;e fy[krs gq, vkos'k dk laj{k.k le>kb,A

(ii) Define Electric flux & also write Gauss's Law.

fo|qr vfHkokg ¼¶yDl½ dks ifjHkkf"kr djrs gq, xkml dk fu;e Hkh fyf[k,A

(iii) Define Polarisation Vector.

/kzqo.k lfn'k dks ifjHkkf"kr dhft,A

(iv) Draw DC growth and decay in L-R circuit.

 L-R lfdZV ¼ifjiFk½ easa fn"V /kkjk (DC)  dh of̀) o {k; dks fpf=r dhft,A

(v) Write Ampere's law.

,fEi;j ds fu;e dks fyf[k,A

(vi) Write Faraday's law.

QSjkMs ds fu;e dks fyf[k,A

(vii) Explain self-inductance.

Loizsj.k dks le>kb,A

(viii) Write the expression of energy stored in magnetic field.

pqEcdh; {ks= esaa lekfgr ÅtkZ ds fy, O;atd fyf[k,A
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PART-B/Hkkx&c

Unit-I @bdkbZ-I

2. Derive the expression of electric field inside,  outside & on the surface of uniformly

charged non-conducting sphere.

,dleku :i ls vkosf'kr vpkyd xksys ds dkj.k fdlh ckº; fcUnq] vkarfjd fcUnq o xksys dh

lrg ij fo|qr {ks= dh rhozrk dk O;atd Kkr dhft,A

OR / vFkok

Derive the expression relation  between electric field vector & electric potential.

fo|qr {ks= lfn'k ,oa fo|qr foHko esa lEcU/k dk O;atd O;qRiUu dhft,A

Unit-II @bdkbZ-II

3. Explain charging and discharging of capacitor through resistor using circuit diagram

& graph.

la/kkfj= dh pkftZax o fMlpkftZax ¼izfrjks/k ds ek/;e ls½ le>kb;sA lfdZV dk fp= cukdj xzkQ

Hkh cukb;sA

OR / vFkok

Derive the expression of magnetic field on the axis of a finite and infinite  solenoid.

,d vuar yEckbZ o lhfer yEckbZ dh ifjukfydk ds v{k ij pqEcdh; {ks= dk O;atd O;qRiUu

dhft,A

Unit-III @bdkbZ-III

4. What do you understand by resonance in series LCR circuit?  Write necessary

conditions for resonance. Also explain quality factor and bandwidth.

LCR Js.kh ifjiFk esa vuqukn ls vkidk D;k rkRi;Z gS\ vuqukn ds fy, vko';d 'krsZa fyf[k,A

fo'ks"krk xq.kkad o cS.M pkSM+kbZ Hkh le>kb,A

OR / vFkok
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Explain parallel LCR and its resonance. How the quality factor of parallel LCR is

different from series LCR? Explain.

lekUrj izR;korhZ /kkjk ifjiFk rFkk mlesa vuqukn dks le>kb,A lekUrj LCR dk fo'ks"krk xq.kkad

Js.kh LCR ls fdl izdkj fHkUu gksrk gS\ le>kb,A

Unit-IV @bdkbZ-IV

5. Derive the expression of electric field and electric potential due to a dipole at a

distance 'r'.

fo|qr f}/kqzo ls ^r* nwjh ij fo|qr {ks= o fo|qr foHko dk O;atd Kkr dhft,A

OR /vFkok

Derive the expression of electrostatic energy stored in electric field due to a charged

conductor.

fdlh vkosf'kr pkyd ds dkj.k fo|qr {ks= esa laxzfgr fLFkj oS|qr ÅtkZ ds O;atd dk fuxeu

dhft,A

Unit-V @bdkbZ-V

6. Discuss Lorentz-Drude theory and Wiedemann-Franz Law.

ykWjsV~t MªwM fl)kUr o foMeSu&Ýkat fu;e ij ppkZ dhft,A

OR /vFkok

Derive the expression of energy stored in magnetic field.

pqEcdh; {ks= esa lafpr ÅtkZ dk O;atd O;qRiUu dhft,A

PART-C/Hkkx&l

7. Explain the following : [4×3=12]

(i) Gauss law

(ii) Clausius-Mossotti relation
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(iii) Weiss theory of Ferromagnetism

fuEu dh O;k[;k dhft, %

(i) xkml dk fu;e

(ii) DykWfl;l&ekslksÍh lEcU/kh ¼fjys'ku½

(iii) ykSgpqEcdRo dh okbl fl)kUr

8. Discuss  the following : [4×3=12]

(i) Electric Current density

(ii) Equation of Continuity

(iii) Kirchhoff's laws

fuEu ij ppkZ dhft, %

(i) fo|qr /kkjk ?kuRo

(ii) fujarjrk dk lehdj.k@lkarR;rk lehdj.k

(iii) fdjpkWQ dk fu;e

9. Discuss  the following : [4×3=12]

(i) Faraday's law

(ii) Lenz's law

(iii) Self-inductance

fuEu ij ppkZ dhft, %

(i) QSjkMs dk fu;e

(ii) ysat dk fu;e
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(iii) Loizsj.k

10. Discuss  the following : [4×3=12]

(i) Polar and Non-polar molecules

(ii) Dielectric susceptibility

(iii) Magnetization

fuEu ij ppkZ dhft, %

(i) /kzqoh; vkSj xSj&/kzqoh; v.kq

(ii) ijkoS|qr izof̀Ùk

(iii) pqEcdRo ¼eSXusVkbts'ku½

11. Discuss  the following : [4×3=12]

(i) Transient current

(ii) Field due to a Helmholtz coil

(iii) Magnetic vector potential

fuEu ij ppkZ dhft, %

(i) {kf.kd /kkjk

(ii) gsYegksYV~t dq.Myh ds dkj.k {ks=

(iii) pqEcdh; lfn'k foHko

----- × -----


