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ELECTRICITY ,  MAGNETISM  AND

ELECTROMAGNETIC THEORY

Max.Marks : 50
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Vhi %Vhi %Vhi %Vhi %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?kwŸkjh 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- ;fn lfn'k A
→
 dk ifjek.k A gS] rc 

A
→

.

A
→

vkSj 

A A
→ →

×

 ds eku fyf[k,A

If magnitude of 

A
→

is A, then write thevalues of 

A
→

.

A
→

 and 

A A
→ →

×

.

ç'u 2- v?kw.khZ {ks= dk ,d mnkgj.k nhft,A

Write an example of irrotational field.
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ç'u 4- ykWjsUt cy D;k gS\ ,d le:i pqEcdh; {ks= ds yEcor~ xfreku vkos'k dh
?kw.kZu vko`fŸk ,oa iFk dh f=T;k Kkr dhft,A

What is Lorentz force? Obtain the frequency of rotation and radius of
path of a charge moving in an uniform magnetic field perpendicularly.

OR

,fEi;j dk fu;e fyf[k, rFkk fl) dhft,A

State and prove Ampere's law.

ç'u 5- iks;fVax lfn'k D;k gS\ ;fn lw;Z dh f=T;k 

87 10×

 ehVj rFkk fodfjr

ÅtkZ 2838 10×  okV gks rks lw;Z ds i`"B ij ÅtkZ lapj.k iks;fVax lfn'k dk
eku Kkr dhft,A

What is Poynting vector? Radius of sun is 87 10× m and energy radiated

by it is 2838 10×  Watts. Calculate the value of energy propagation
Poynting vector on the surface of the sun.

OR

VªkalQkeZj ds fl)kar] dk;Zfof/k rFkk lajpuk le>kb,A bleas gksus okys
fofHkUu ÅtkZ {k; crkb,A

Explain the principle, working and construction of the transformer. What
are various types of energy losses in it?

---x---
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ç'u 3- oS|qr {ks= E
→
 esa 

p
→

 f}/kzqo vk?kw.kZ okys f}/kzqo ij yxus okys cy vk?kw.kZ dk
O;atd fyf[k,A
Write the expression of torque acting on a electric dipole of dipole moment

p
→

  in a uniform electric field 

E
→

.

ç'u 4- ok;q esa fLFkr ,dkad /ku vkos'k ls fudyus okys lEiw.kZ fo|qr ¶yDl dk eku
fyf[k,A
Write the value of the total electric flux emanating from a unit positive
charge in air.

ç'u 5- Dykmfl;l-ekslkSVh lehdj.k dks fyf[k,A
Write down Clausius-Mosotti equation.

ç'u 6- fo|qr izo`fŸk dks ifjHkkf"kr dhft,A
Define electric susceptibility.

ç'u 7- LFkk;h /kkjk ds fy;s lkrR; lehdj.k fyf[k,A
Write the equation of continuity for steady current.

ç'u 8- pqEcdRo rhozrk M dh ifjHkk"kk nhft,A
Define the intensity of Magnetisation.

ç'u 9- eqDr vkdk'k esa esDlosy ds lehdj.k D;k gksaxas\
Write Maxwell's equations for free space.

ç'u 10-ikW;fUVax izes; dk HkkSfrd egRo D;k gS\
What is physical significance of Poynting theorem?

Section - 'B'

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

ç'u 1- fdlh fLFkfr lfn'k 

ɵ ɵkr xi y j z= + +
�
ɵ

 gsrq fl) dhft, % div grad  

1

r
 
 
 

= 0

For a position vector 

ɵ ɵkr xi y j z= + +
�
ɵ

, prove that div grad  

1

r
 
 
 

= 0

OR

fl) dhft, % 

( )curl A curl A A gradφ φ φ
→ → →

= − ×

tgk¡ φ  vfn'k {ks= rFkk 

A
→

 lfn'k {ks= gSA

Prove that : 

( )curl A curl A A gradφ φ φ
→ → →

= − ×

where φ  is a scalar field and 

A
→

 is a vector field.

ç'u 2- fo|qr {ks= eas fLFkr f}/kzqo dh fLFkfrt ÅtkZ dk eku izkIr dhft,A LFkk;h
larqyu dh fLFkfr] ekud fLFkfr ,oa vLFkk;h larqyu dh fLFkfr le>kb,A

Find the value of potential energy of an electric dipole in an electric field.
Explain stable equilibrium state, standard state and unstable state.

OR

,d le:i vkosf'kr xksys ds vUnj] ckgj ,oa lrg ij fLFkr fcUnqvksa ij
fo|qr {ks= dh rhozrk dh x.kuk xkWl izes; dh lgk;rk ls dhft,A

Using Gauss theorem, calculate the intensity of electric field due to an
uniformly charged sphere at a point inside, outside and on the surface.

ç'u 3- foLFkkiu lfn'k 

D
→

 ifj.kkeh fo|qr {ks= 

E
→

 ,oa /kqzo.k lkfn'k 

P
→

 dh O;k[;k
djrs gq, buesa laca/k LFkkfir dhft,A

Explain the terms displacement vector 

D
→

 , resultant electric field 

E
→

 and

polarization vector 

P
→

 and esablish a relation between them.

OR

lekUrj vuquknh ifjiFk D;k gS\ bl ifjiFk dh vuquknh vko`fŸk] izfrck/kk
rFkk /kkjk izo/kZu ds fy, O;atd Kkr dhft,A

What is parallel resonant circuit? Obtain expressions for the resonant
frequency, impedance and current magnification for the circuit.
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OR

xkWl-MkbotsZUl izes; dk dFku fy[kdj fl) dhft,A

State and prove Gauss's divergence theorem.

ç'u 2- fo|qr foHko D;k gS\ fo|qr f}/kzqo ds dkj.k fo|qr foHko dk O;atd izkIr
dhft,A

What is electrical potential? Obtain an expression for electrial potential
due to electric dipole.

OR

x - va'k ij vuUr vkos'k izR;sd 

q

 dwykWe] Øe'k% 

x

 = 1, 2, 4, 8 -----

ehVj ij j[ksa gSaA 

x

 = 0 ij fo|qr {ks= dh x.kuk dhft,A

At infinite charges, each  

q

  coulomb, are placed on x - axis at 

x

 = 1,
2, 4, 8 ------ meter respectively. Calculate the electric field at 

x
 = 0.

ç'u 3- ,d L R ifjiFk esa /kkjk vius vfUre LFkk;h eku dk ,d frgkbZ eku 5
lsd.M esa izkIr djrh gSA bl ifjiFk dk le; fu;rkad dk eku Kkr
dhft,A

In an L R circuit the current attaims one third of its final steady value
in 5 sec. What is the time constant of the circuit?

OR

izR;korhZ /kkjk ifjiFk eas vkSlr O;; 'kfDr ds fy, O;atd O;qRiUu
dhft,A

Derive an expression for average power consumed in an A.C. circuit.

ç'u 4- fl) dhft, % 

curlboundJ M
→ →

=

tgk¡ ladsrksa ds vFkZ lkekU; gSaA

Show that :    curlboundJ M
→ →

=

where all symbols have their usual meaning.
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OR
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OR

x - va'k ij vuUr vkos'k izR;sd q  dwykWe] Øe'k% 

x

 = 1, 2, 4, 8 -----

ehVj ij j[ksa gSaA 

x

 = 0 ij fo|qr {ks= dh x.kuk dhft,A

At infinite charges, each  

q

  coulomb, are placed on x - axis at 

x

 = 1,
2, 4, 8 ------ meter respectively. Calculate the electric field at 

x
 = 0.
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in 5 sec. What is the time constant of the circuit?

OR

izR;korhZ /kkjk ifjiFk eas vkSlr O;; 'kfDr ds fy, O;atd O;qRiUu
dhft,A

Derive an expression for average power consumed in an A.C. circuit.

ç'u 4- fl) dhft, % 

curlboundJ M
→ →

=

tgk¡ ladsrksa ds vFkZ lkekU; gSaA

Show that :    curlboundJ M
→ →

=

where all symbols have their usual meaning.
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OR

fdlh pqEcfdr inkFkZ ds ,d VqdM+s dk pqEcdh; vk?kw.kZ 0-9 ,fEi;j
ehVj2 gSA VqdM+s dk æO;eku 0-24 fdxzk rFkk VqdM+s ds inkFkZ dk ?kuRo
8×103 fdxzk@ehVj3 gSA pqEcdu rhozrk Kkr dhft,A

The magnetic moment of a piece of magnetised substance is
0.9 Am2. The mass of piece is 0.24 kg and density of its substance
is 8

×

103  kg/m3. Find the intensity of magnetisation.

ç'u 5- eSDloSy ds lehdj.kksa dk mi;ksx djds /kkjk-vkos'k ds lkrR; lehdj.k
dks LFkkfir dhft,A

Obtain equation of continuity for current-charge from Maxwell's
equations of electromagnetic field.

OR

fLFkj rFkk le; ifjorhZ {ks=ksa ds fy, lekdyu :i rFkk vodyu :i
esa eSDlosy lehdj.kksa dks fyf[k,A

Write down Maxwell's equations in integral and differential form for
static and time varying fields.

Section - 'C'

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

ç'u 1- fdlh vfn'k {ks= ds xzsfM,.V ls D;k rkRi;Z gS\ fl) dhft, fd %

n
n

ϕφ
→ ∧∂∇ =

∂

] tgk¡ ladsrksa ds vFkZ lkekU; gSaA

What is meant by Gradient of a scalar field? Prove that :

n
n

ϕφ
→ ∧∂∇ =

∂ , where the symbols have their usual meaning.
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