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Note: The question paper is divided into three sections A, B and C. Write 
answers as per the given instructions. Check your paper code and 
paper title before starting the paper. In case of any discrepancy 
English version will be final for all purposes.

{ZX}e : ¶h àíZ nÌ VrZ IÊS>m| "A', "~' Am¡a "g' ‘| {d^m{OV h¡& àË¶oH$ 
IÊS> Ho$ {ZX}emZwgma àíZm| Ho$ CÎma Xr{OE& àíZnÌ ewê$ H$aZo Ho$ 
nyd© àíZnÌ H$moS> d àíZnÌ erf©H$ Om±M b|& {H$gr ^r {dg§JVVm H$s 
pñW{V ‘| A§J«oOr ê$n hr ApÝV‘ ‘mZm Om¶oJm&

 Section - A 8 × 2 = 16
(Very Short Answer Type Questions)

Note: Answer all questions. As per the nature of the question delimit 
your answer in one word, one sentence or maximum up to 30 
words. Each question carries 2 marks.
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 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e : g^r àíZm| H$m CÎma Xr{OE& Amn AnZo CÎma H$mo àíZmZwgma EH$ 
eãX, EH$ dm³¶ ¶m A{YH$V‘ 30 eãXm| ‘| n[agr{‘V H$s{OE& 
àË¶oH$ àíZ 2 A§H$m| H$m h¡&

1) (i) If electric field ( 2 3 )x i y j zkE 2 3
a= + +t t t , then using Gauss law 

find the value of Charge density at point (2, 3, 1).

  ¶{X {dÚwV joÌ ( 2 3 )x i y j zkE 2 3
a= + +t t t  h¡ Vmo Jm°g Ho$ {Z¶‘ go 

{~ÝXþ (2, 3, 1) na Amdoe KZËd kmV H$a|&

 (ii) Charges –2q, + q and + q are placed at the vertices of an 
equilateral triangle. Calculate the total dipole moment vector 
( )p  of this system.

  {H$gr g‘~mhþ {Ì^wO Ho$ erfm] na Amdoe –2q, + q Ed§ + q pñWV h¡& 
Bg VÝÌ Ho$ Hw$b {ÛY«wd AmKyU© g{Xe H$s JUZm H$s{OE&

 (iii) In magneto statics, magnetic field is given by ,xi yJB a b= +t t  
By using the Ampere's law in differential form, find the current 
densityJ .

  ¶{X pñWa Mwå~H$s ‘| Mwå~H$s¶ joÌ ,xi yJB a b= +t t  Ûmam {X¶m 
OmVm h¡ Vmo Epån¶a Ho$ {Z¶‘ Ho$ AdH$b ê$n H$m Cn¶moJ H$aVo hþE 
Ymam KZËd J  kmV H$s{OE&

 (iv) Write the equation of continuity. Give its physical significance.
  gmVË¶ g‘rH$aU H$mo {bI|& BgH$s ^m¡{VH$ gmW©H$Vm H$m CëboI H$a|&
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 (v) Define orthogonal functions.
  bmpå~H$ ’$bZm| H$mo n[a^m{fV H$s{OE&

 (vi) If we consider a plane monochromatic electromagnetic wave 
having electric field ( )sin kz wtE Eo J= - t  and magnetic field 

( )sin kz wt iB
C
Eo

=- - t. Then find the Poynting vector.

  ¶{X EH$ g‘Vb EH$dUu {dÚwV Mwå~H$s¶ Va§J H$m {dÚwV joÌ 

( )sin kz wtE Eo J= - t VWm Mwå~H$s¶ joÌ ( )sin kz wt iB
C
Eo

=- - t 
h¡ Vmo nmo¶§{Q>§J g{Xe kmV H$a|&

 (vii) If magnetic vector potential 2 3xi xyj xykA = + +t t t  then find 
magnetic field B .

  ¶{X Mwå~H$s¶ g{Xe {d^d 2 3xi xyj xykA = + +t t t h¡ Vmo Mwå~H$s¶ 
joÌ g{Xe B  kmV H$a|&

 (viii) Write Lorentz Gauge condition.
  bmaoÝOJoO H$s eV© {b{IE&

 Section - B 4 × 8 = 32
(Short Answer Type Questions)

Note: Answer any four questions. Each answer should not exceed 200 
words. Each question carries 8 marks.

(IÊS> - ~)
(bKw CÎmar¶ àíZ)

{ZX}e : {H$Ýht Mma àíZmo§ Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 
200 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 8 A§H$m| H$m h¡&
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2) Two infinite parallel grounded conducting planes are held a distance 
“d” apart. A point charge q is placed in the region between them, 
a distance x from plate. Find the resultant force on q due to image 
charges.

 EH$ {~ÝXþdV² Amdoe q Xmo g‘mÝVa ^ygån{H©$V MmbH$ Vbmo§ Ho$ ‘Ü¶ aIm 
h¡& Vbmo§ Ho$ ‘Ü¶ Xÿar d h¡ VWm Amdoe q {H$gr EH$ Vb go x Xÿar na 
pñWV h¡& Amdoe q na à{V{~å~ Amdoemo§ Ho$ H$maU n[aUm‘r ~b H$m ‘mZ 
kmV H$s{OE&

3) Derive an expression for the electro-static energy in dielectric media 
and show that it is equal to:

  . dE D
2
1W Vo

v

e= y

 {H$gr S>mBBbop³Q´>H$ (namd¡ÚwV) ‘mÜ¶‘ ‘| {Z{hV pñWa d¡ÚwV D$Om© H$m 
ì¶§OH$ àmßV H$ao§, VWm {gÕ H$a| H$s BgH$m ‘mZ 

  . dE D
2
1W Vo

v

e= y  h¡&

4) Derive equations that determine vector potential A  and scalar 
potential φ in presence of source current J  and charge density  . 
Write solutions for ( )rA  and ( )rz .

 g{Xe {d^d A  VWm A{Xe {d^d φ Ho$ {bE ómoV Ymam KZËd J  VWm 
Amdoe KZËd   H$s CnpñW{V ‘o§ AdH$bZ g‘rH$aU àmßV H$a|& ( )rA  
VWm ( )rz  Ho$ {bE hb ^r {bI|&

5) State and prove Poynting theorem.
 nmo¶pÝQ>¨J à‘o¶ H$mo n[a^m{fV H$a| VWm Bg à‘o¶ H$s ì¶wËn{Îm ^r X|&



MPH-04 / 900 / 6 (5) (P.T.O.)

783

6) What do you understand by Retarded potentials? Derive expression 
for Lienard-Wiechert potentials  for a moving point charge.

 ‘§{XV {d^d go Amn ³¶m g‘PVo h¢? EH$ J{Verb {~ÝXþ Amdoe Ho$ {bE 
{bZmS>©-{dMQ>© {d^dm| H$m ì¶§OH$ ì¶wËnÞ H$a|&

7) Write four Maxwell’s equations and explain them.
 Mmamo ‘o³gdob g‘rH$aU {bI|, VWm CÝho g‘PmE±&

8) What do you understand by Rectangular wave guide?
 Am¶VmH$ma Va§J nWH$ go AmnH$m ³¶m VmËn¶© h¡?

9) What are the Invariants of the electromagnetic field? Prove their 
invariance.

 {dÚwV Mwå~H$s¶ joÌ Ho$ {ZíMa ³¶m h¢? CZH$s {ZíMaVm H$mo {gÕ H$s{OE&

 Section - C 2 × 16 = 32
(Long Answer Type Questions)

Note: Answer any two questions. You have to delimit your each 
answer maximum upto 500 words. Each question carries 16 
marks.

(IÊS> - g)
(XrK© CÎmar¶ àíZ)

{ZX}e  : {H$Ýht Xmo àíZm| Ho$ CÎma Xr{OE& AmnH$mo AnZo CÎma H$mo A{YH$V‘ 
500 eãXm| ‘| n[agr{‘V H$aZm h¡& àË¶oH$ àíZ 16 A§H$m| H$m h¡& 

10) a)  Find magnetic Vector potential and magnetic induction for a 
long current carrying wire.

 a)  EH$ bå~o Ymamdmhr Vma Ho$ {bE Mwå~H$s¶ g{Xe {d^d Ed§ Mwå~H$s¶ 
àoaU kmV H$a|&
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 b)  Show that the magnetic vector potential for two long straight 
parallel wires carrying same current I in opposite directions is 
given by 

   
r

log
r
n

2
A

Io

1

2

r

n
= d n

   When r1 and r2 are the distances form the fixed point p to the 
wires and n  is the unit vector parallel to the wires.

 b)  Xmo bå~o grYo g‘mZmÝVa Vma {OZ‘o§ g‘mZ Ymam I {dnarV {Xem‘o§ 
àdm{hV hmo ahr h¡ Ho$ {bE Mwå~H$s¶ g{Xe {d^d H$m ‘mZ {ZåZ hmoJm-

   
r

log
r
n

2
A

Io

1

2

r

n
= d n

   Ohm± r1 Ed§ r2 {ZpíMV {~ÝXþ p go Vmamo§ H$s Xÿ[a¶m± h¢ Ed§ n  Vmamo§ Ho$ 
g‘mZmÝVa EH$m§H$ g{Xe h¡&

11) a)  Explain the boundary conditions on electrostatic field and 
derive them.

 a) pñWa d¡ÚwV joÌ na n[agr‘m à{V~ÝY ³¶m h¡? CÝho§ ì¶wËnÞ H$a|&
 b)  What do you mean by Molecular Polarizabiltiy. Derive the 

Clausius-Mossotti equation.
 b)  AmpÊdH$ Y«wdUVm go AmnH$m ³¶m VmËn¶© h¡? ³bm{g¶g ‘mogmoQ>r 

g‘rH$aU ì¶wËnÞ H$a|&

12) Give the detail about classification of Magnetic material. Also derive the 
boundary conditions on magnetic field B  at the interface of two media.

 Mwå~H$s¶ nXmWm] Ho$ dJuH$aU H$m dU©Z H$s{OE& ‘mÜ¶‘m| H$s AÝV©gVh na 
Mwå~H$s¶ joÌ B  n[agr‘m à{V~ÝY ì¶wËnÞ H$s{OE&

13) What do you mean by Energy and Momentum Tensor of the 
electromagnetic fields? Explain them in detail.

 {dÚwVMwå~H$s¶ joÌmo Ho$ D$Om© Ed§ g§doJ à{Xe go Amn ³¶m g‘PVo h¢? 
CZH$mo {dñVma go g‘PmBE?


