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ELECTRICITY,   MAGNETISM    AND   ELECTROMAGNETIC
THEORY

Max.Marks : 50
Time : 3 Hrs. Min.Marks : 17
Vhi % [k.M ^v* esa nl vfry?kwŸkjh iz'u gSa] ftUgsa gy djuk vfuok;Z gSA

[k.M ^c* esa y?kwŸkjh ç'u ,oa [k.M ^l* esa nh?kZ mŸkjh ç'u gSaA [k.M
^v* dks lcls igys gy djsaA

Note : Section 'A', containing 10 very short-answer-type questions, is compulsory.
Section 'B' consists of short answer type questions and Section 'C' consists of
long answer type  questions. Section 'A' has to be solved first.

Section - 'A'

fuEukafdr vfry?kqŸkjh ç'uksa ds mŸkj ,d ;k nks okD;ksa esa nsaA (Answer
the following very short-answer-type questions in one or two
sentences.)       (1x10=10)

ç'u 1- lfn'k {ks= ds fdlh fcUnq ij mldk MkbotsaZUl ,d----------------jkf'k gksrk gSA
Divergence of a point in the vector field is a.........quantity.

ç'u 2- fo|qr {ks= dh rhozrk dk ek=d fyf[k,A
Write the unit of intensity of electric field.

ç'u 3- fo|qr foHko rFkk fo|qr {ks= dh rhozrk esa laca/k crkb,A
Show the relation between electric potential and intensity of electric field.

ç'u 4- vkosf'kr [kks[kys csyu ds vanj fdlh fcUnq ij fo|qr {ks= dh rhozrk dk eku
D;k gksrk gS\
What is the value of intensity of electric field in charged hollow cylinder?
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ç'u 2- fo|qr f}/kzqo ds dkj.k v{kh; fLFkfr esa fdlh fcUnq ij fo|qr {ks= dh rhozrk
dk eku Kkr dhft,A
Determine the electric field intensity due to electric dipole in end on position.

OR
fo|qr ¶yDl ls D;k vfHkizk; gS\ xkWl ds izes; dks fy[kdj fl) dhft,A
What do you understand by Electric Flux? State and prove Gauss theorem.

ç'u 3- Dykmfl;l&elkSVh lehdj.k fyf[k, rFkk fuxfer dhft,A
Write the Clausius-Mossotti equation and derive it.

OR
LCR ifjiFk esa Js.kh vuqukn dks le>kb, rFkk vuquknh vkof̀Ÿk dk O;atd
izkIr dhft,A
Explain series resonance in LCR circuit and derive an expression for
resonance frequency.

ç'u 4- vodyu :i esa fLFkj pqEcdRo ds ewy fu;e fy[kdj O;qRié dhft,A
Give basic laws of magnetostatic in differential form and derive it.

OR

,B H
 

 rFkk M


esa laca/k LFkkfir dhft,A

Derive an expression between ,B H
 

 and M


ç'u 5- Loiszj.k rFkk vU;ksU; izsj.k dks ifjHkkf"kr dhft, rFkk nks dq.Mfy;ksa ds
LoiszjdŸo rFkk vU;ksU; izsjdŸo esa laca/k LFkkfir dhft,A
Define self-induction and mutual inductance and derive an expression for
relation between self inductance and mutual inductance.

OR
fo|qr&pqacdh; {ks= esa lafpr ÅtkZ ?kuRo ds fy, O;atd O;qRié dhft,A
Derive an expression for stored energy density in electromagnetic field.
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ç'u 5- vkisf{kd fo|qr'khyrk ,oa fo|qr izof̀Ÿk ds e/; laca/k O;Dr dhft,A

Write the relation between relative permitivity and electric susceptibility.
ç'u 6- 104 gV~Zt vuquknh vkof̀Ÿk dh cS.M-pkSM+kbZ D;k gksxh] ;fn ifjiFk dk fo'ks"krk

xq.kkad 1.26x103 gS\
If quality factor of a circuit is 1.26x103, what will be the band width of
resonance frequency of 104 Hertz?

ç'u 7- L-R ifjiFk dk le; fu;rkad D;k gksrk gS\
What is time-constant of L-R Circuit?

ç'u 8- izR;korhZ /kkjk dk r.m.s. eku rFkk f'k[kj eku esa D;k laca/k gksrk gS\
What is relation between r.m.s. value and peak value of alternating current?

ç'u 9- ,B H
 

 ,oa M


esa laca/k O;Dr dhft,A

Express the relation between ,B H
 

and M


.

ç'u 10- x E
 

 =-------------------------gksxkA ¼eSDlosy ds r̀rh; lehdj.k ls½

x E
 

 =..................(From Maxwell's IIIrd Equation)

Section - 'B'

fuEukafdr y?kq mŸkjh; ç'uksa ds mŸkj 150&200 'kCn lhek esa nsaA(Answer the
following short-answer-type questions with word limit 150-200(3x5=15)

ç'u 1- 2 i, 3 j
 

rFkk 4k

osDVjksa gsrq O;qRØe osDVj Kkr dhft,A

Determine the reciprocal vector for 2 i, 3 j
 

 and  4k


 .
OR

lfn'k {ks= ds dyZ dh ifjHkk"kk nsdj HkkSfrd egŸo le>kb,A
Explain the physical importance of curl of a vector field with its definition.

ç'u 2- fl) dhft, fd@Prove that : E 
 

  

OR
fcUnq vkos'k ds dkj.k fdlh fcUnq ij fo|qr {ks= dh rhozrk Kkr dhft,A
Determine the intensity of electric field at any point due to point charge.

ç'u 3- ijkoS|qr /kzqo.k lfn'k ls D;k vfHkizk; gS] le>kb,A
Explain the concept of dielectric polarization vector.

OR
izfrjks/k ;qDr ifjiFk esa la/kkfj= ds foltZu dh O;k[;k dhft,A
Explain the discharge of condensor in circuit with resistance.

ç'u 4- vody :i esa ,fEi;j dk ifjiFkh; fu;e fyf[k,A
Write the differential form of Ampere's circuital law.

OR
ykWjsat cy dh O;k[;k dhft, rFkk bldh lgk;rk ls B dks ifjHkkf"kr
dhft,A
Explain Lorentz force and define B with its help.

ç'u 5- eSDlosy ds izFke lehdj.k dk fuxeu dhft,A
Derive Maxwell's first equation.

OR
fLFkj pqEcdh; {ks= esa izsjdRo esa lafpr ÅtkZ dk eku D;k gksrk gS\
What is the value of energy stored in an inductor in static magnetic
field.

Section - 'C'

fuEukafdr nh?kZ mŸkjh; ç'uksa ds mŸkj 300&350 'kCn lhek esa nsaA
(Answer the following long-answer-type questions with
word limit 300-350) (5x5=25)

ç'u 1- LVksd dk izes; fy[kdj fl) dhft,A
State and prove Stoke's Theorem.

OR
xzhu dk izes; fy[kdj fl) dhft,A
State and prove Green's Theorem.
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