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Note: The question paper is divided into three sections A, B and C. Write 
answers as per the given instructions. In case of any discrepancy, the 
English version will be final for all purposes. Check your paper code 
and paper title before starting the paper. Calculators is not allowed.

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

 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| Ho$ 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) The distance between the plates of parallel plate capacitor is 
5 cm and potential difference is 50 Volt. Find the electrostatic 
force experienced by an alpha particle entered into the field 
between the plates.

  g‘mÝVa ßboQ> g§Ym[aÌ Ho$ ßboQ>mo Ho$ ‘Ü¶ H$s Xÿar 5 cm h¡ VWm 
{d^dmÝVa 50 Volt h¡& ßboQ>mo Ho$ ‘Ü¶ joÌ na EH$ Aë’$m H$U Ho$ 
à{dï> hmoZo na Cg na bJZodmbo pñWa{dÚwV ~b kmV H$s{OE&

 (ii) “Due to quadrupole moment, electric potential falls as 

  V
r
1
4\  at large distances.” Is this statement True?

  MVwY«w©d AmKyU© Ho$ H$maU A{YH$ Xÿar na {dYwV {d^d V
r
1
4\  Ho$ 

AZwgma KQ>Vm h¡& ³¶m ¶h H$WZ gË¶ h¡?

 (iii) Field x i x y jE 2
= +t t is impossible electrostatic field. Writing 

proper steps give the reason for it.

  joÌ x i x y jE 2
= +t t EH$ Ag§^d pñWa {dÚwV joÌ h¡& C{MV nXm| 

H$mo {bIVo hþE BgHo$ H$maU H$mo Xr{O¶o&

 (iv) xy plane is grounded conducting plane. A charge q is placed 
at a distance 2b from the xy plane. What is the magnitude of 
electrostatic force on charge q?

  xy Vb EH$ ̂ wgån{H©$V MmbH$ Vb h¡& EH$ Amdoe q H$mo xy Vb go 2b Xÿar 
na aIm OmVm h¡& Amdoe q na pñWa{dÚwV ~b H$m n[a‘mU kmV H$amo&
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 (v) Electrostatic potential is given in spherical polar coordinates as 

  cosV
r

a
2
i

=   Find the electrostatic field components Er  and Ei  

  Here a is constant.

  Jmobr¶ Y«wdr¶ {ZX}em§H$ ‘| pñWa{dYwV {d^d cosV
r

a
2
i

=  Ûmam {X¶m

  OmVm h¡& ¶hm± a AMa h¡ pñWa{dÚwV joÌ Ho$ KQ>H$mo Er  VWm Ei 

  H$mo kmV H$[aE&

 (vi) Electric displacement is given as D E G0f= +  

  What does G  represent?

  {dYwV {dñWmnZ D E G0f= +  Ûmam {X¶m OmVm h¡&

  ¶hm± G  ³¶m ~VmVm h¡?

 (vii) For magnetic vector potential A  and volume current density j
relation is given 

  as 
x y z

bA J2

2

2

2

2

2

2

2

2

2

2

2
+ + =f p

  what does constant b represent?

  Mwå~H$s¶ g{Xe A  VWm Am¶VZ Ymam KZËd j  gå~ÝY 

  
x y z

bA J2

2

2

2

2

2

2

2

2

2

2

2
+ + =f p  Ûmam {X¶m OmVm h¡& 

  ¶hm± AMa b ³¶m àX{e©V H$aVm h¡?
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 (viii)   In a medium, magnetization (magnetic moment Per unit 
volume) vector is given as yi x jM =- +t t

   Find the bound volume current density.
  ‘mÜ¶‘ ‘| Mwå~H$Ëd (Mwå~H$s¶ AmKyU© à{V BH$mB© Am¶VZ) g{Xe 

{ZåZ h¡ 
  yi x jM =- +t t  ~Õ Am¶VZ Ymam KZËd kmV H$amo&

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

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

(IÊS> - ~)
(bKw CÎmar¶ àíZ)

{ZX}e : {H$Ýhr Mma àíZm| Ho$ 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$mo H$m h¡&

2) An electric field is given (in spherical coordinates) by

 sin cos cos cos sin
r
a rE 2 i z i zi zz= - + -t t t_ i

 Determine the volume charge density in the space (except the origin).

 Jmobr¶ {ZX}em§H$ ‘| EH$ {dÚwV joÌ {ZåZ Ûmam {X¶m OmVm h¡

 sin cos cos cos sin
r
a rE 2 i z i zi zz= - + -t t t_ i

 ‘ybq~Xþ Ho$ Abmdm AmH$me ‘| AÝ¶ OJhm| na Am¶VZ Amdoe KZËd kmV 
H$amo&

3) What do you mean by electrostatic energy density due to system of 
charges?

 Amdoemo Ho$ {ZH$m¶ Ho$ pñWa{dYwV D$Om© KZËd go AmnH$m ³¶m VmËn¶© h¡?
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4) A spherical conductor of radius ‘a’ carries charge Q. It is surrounded 
up to radius b by linear dielectric material of susceptibility χ. Find 
the electric field in the following three regions.

 , ,r a a r b b r< < < <

 EH$ Jmobr¶ MmbH$ {OgH$s {ÌÁ¶m a d CgH$m Amdoe Q h¡ ¶h Jmobm {ÌÁ¶m 
b VH$ aoIr¶ namd¡YwV nXmW© go {Kam hþAm h¡ {OgH$s {dYwV àd¥{V χ Ûmam 
Xr OmVr h¡& {dYwV joÌ H$mo {ZåZ VrZ joÌmo ‘| kmV H$amo&

 , ,r a a r b b r< < < <

5) What do you mean by Gauge Transformations? Obtain the required 
expression for vector and scalar potential.

 JoO ê$nmÝVaU go Amn ³¶m g‘PVo hmo? g{Xe VWm A{Xe {d^d Ho$ 
Amdí¶H$ ì¶§OH$ àmßV H$amo&

6) Write the differential and integral form of Maxwell's equations in 
matter.

 nXmW© ‘| ‘o³gdob g‘rH$aUm| Ho$ AdH$b VWm g‘mH$b ê$n H$mo {b{IE&

7) Obtain the Clausius-Mossotti relation.
 ³bm{g¶mg ‘mogmoQ>r gå~ÝY àmßV H$amo&

8) What do you mean by Retarded potentials? Also write the expression 
for the Lienard  Wiechart potential for moving point charge.

 ‘§{XV {d^dmo go Amn ³¶m g‘PVo hmo? EH$ J{V‘mZ q~Xþ Amdoe Ho$ {bE 
boZmS>© {dMmQ>© H$m ì¶§OH$ {b{IE&

9) Show that  ds dx dy dz c dt2 2 2 2 2 2
= + + -

 is invariant under Lorentz Transformation.
 ¶h Xem©BE H$s bmoaoÝO ê$nmÝVaU ‘| {ZåZ {Züa ahVm h¡&
  ds dx dy dz c dt2 2 2 2 2 2

= + + -



MPH-04 / 900 / 7 (6) (Contd.)

783

 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$Ýhr Xmo àíZm| Ho$ CÎma Xr{OE& AnZo CÎma A{YH$V‘ 500 eãXm| ‘| 
n[agr{‘V H$s{OE& àË¶oH$ àíZ 16 A§H$mo H$m h¡& 

10) (i)  Deduce boundary condition on tangential components of 
electrostatic field.

   pñWa{dYwV joÌ Ho$ ñne©aoIr¶ KQ>H$m| Ho$ {bE n[agr‘m eV© H$m 
{ZJ‘Z H$amo&

 (ii)  A potential in some region is given (in cylindrical coordinates) 
by cosV a r z2 z=  

  Find the electric field: where a is constant.
  {H$gr joÌ ‘| ~obZmH$ma {ZX}em§H$mo ‘| {d^d {ZåZ Ûmam {X¶m OmVm h¡&
  cosV a r z2 z=  {dYwVjoÌ H$mo kmV H$amo Ohm± a AMa h¡&

11) Obtain the multipole expansion of potential due to a localized charge 
distribution. From the above obtained potential result, obtain the 
electric field due to dipole.

 ñWmZr¶ Amdoe {dVaU Ho$ H$maU {d^d H$m ~hþY«wd {dñVma àmßV H$amo& 
Cnamoº$ d{U©V {d^d n[aUm‘ go {ÛY«wd Ho$ H$maU {dYwV joÌ àmßV H$amo&
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12) (i) Compare the Waveguide and Transmission Line.
  dodJmBS> VWm g§MaU aoIm H$s VwbZm H$s{OE&

 (ii) Prove that E B:  is invariant under Lorentz transformation.
  {gÕ H$s{OE {H$ E B:  bma|O ê$nmÝVaU ‘| {Züa ahVm h¡&

13) (i)  Write a short note on ferromagnetism and also explain the 
hysteresis loop.

   bmoh Mwå~H$Ëd na g§{jßV {Q>ßnUr H$s{OE VWm eo{Wë¶ byn H$mo 
g‘PmB¶o&

 (ii)  Obtain the boundary condition on normal components on 
magnetostatic field.

   pñWaMwå~H$ joÌ Ho$ A{^bå~ KQ>H$m| Ho$ {bE n[agr‘m eV© H$mo àmá 
H$amo&


