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

 Section - A 10 × 1 = 10
(Very Short Answer Questions) (Compulsory)

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 1 mark.
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 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ) (A{Zdm¶©)

{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 
1 A§H$ H$m h¡&

1) (i) Define divergence of a vector field.
  EH$ g{Xe joÌ Ho$ S>mBdO}Ýg H$mo n[a^m{fV H$s{OE&

 (ii) If vector field ( 2 ) ( 3 ) (4 2 )i x y az J bx y z k x cy zE = + + + - - + + +t t t

represents Electric field then calculate the charge density. Here 
a, b, c are constants.

  ¶{X g{Xe joÌ, ( 2 ) ( 3 ) (4 2 )i x y az J bx y z k x cy zE = + + + - - + + +t t t

  {dÚwV joÌ H$mo ì¶º$ H$aVm h¡ Vmo Am¶VZ Amdoe KZËd kmV H$s{OE& 
¶hm± a, b, c AMa h¢&

 (iii) What is the main difference between Poisson's equation and 
Laplace's equation.

  nm°ngZ Ed§ bmßbmg g‘rH$aUm| ‘| ‘w»¶ AÝVa ³¶m h¡?

 (iv) Define electric quadrupole moment.
  {dÚwV MVwY«wd© AmKyU© H$mo n[a^m{fV H$s{OE&

 (v) Define atomic polarizability.
  na‘mU{dH$ Y«wdVm H$mo n[a^m{fV H$s{OE&

 (vi) Define Bohr magneton?
  ~moa ‘¡¾oQ>m°Z H$s n[a^mfm Xr{OE&

 (vii) Define co-efficient of mutual induction.
  AÝ¶moÝ¶ àoaU JwUm§H$ H$mo n[a^m{fV H$s{OE&
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 (viii) Define time constant for a L-R circuit.

  EH$ L-R n[anW Ho$ {bE g‘¶{Z¶Vm§H$ H$mo n[a^m{fV H$s{OE&

 (ix) Defien orbital gyromagnetic ratio.

  H$jr¶ OmBamo‘¡¾o{Q>H$ {Zîn{Îm H$s n[a^mfm Xr{OE&

 (x) Write the differential form of Maxwell's Equation which express 

Faraday's law of electro magnetic induction.

  ‘¡³gdob Ho$ Cg AdH$b g‘rH$aU H$m CëboI H$a| Omo ’o$amS>o Ho$ 
{dÚwV Mwå~H$s¶ àoaU {Z¶‘ H$mo ì¶º$ H$aVm h¡&

 Section - B 4 × 5 = 20
(Short Answer Questions)

Note: Answer any four questions. Each answer should not exceed 200 
words. Each question carries 5 marks.

(IÊS> - ~)
(bKw CÎmar¶ àíZ)

{ZX}e : {H$Ýht Mma àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 
200 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 5 A§H$m| H$m h¡&

2) Define the gradient of a scalar field. Obtain an expression for gradient 

of a scalar field ( , , )x y zz  in cartesian coordinate system.

 A{Xe joÌ H$s àdUVm H$mo n[a^m{fV H$s{OE& EH$ A{XejoÌ ( , , )x y zz  
Ho$ {bE H$mVr©¶ {ZX}e V§Ì ‘| àdUVm H$m ì¶§OH$ àmá H$s{O¶o&

3) State and prove Stoke's theorem of Curl.

 ñQ>m±H$ Ho$ H$b© à‘o¶ H$m H$WZ H$s{OE Ed§ Bgo {gÕ H$s{OE&
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4) Derive an expression for the electro static energy stored in a uniformly 
charged solid sphere.

 EH$ g‘mZ ê$n go R>mog Jmobo H$mo Amdo{eV H$aZo na Cg‘| g§J«{hV {dÚwV 
D$Om© H$m ì¶§OH$ ì¶wËnÞ H$a|&

5) Define atomic dipole moment and atomic polarisability and establish 
a relation between them.

 na‘mpÊdH$ {ÛY«wd AmKyU© d na‘mpÊdH$ K«wdUVm H$mo n[a^m{fV H$s{OE Ed§ 
BZ‘| gå~ÝY ñWm{nV H$s{OE&

6) What do you meant by magnetic vector potential? With the help of 
this, derive Biot-Savart's Law.

 Mwå~H$s¶ g{Xe {d^d go Amn ³¶m g‘PVo h¢? CgH$s ghm¶Vm go 
{~Amo-gmdV© {Z¶‘ ì¶wËnÞ H$s{OE&

7) Define intensity of magnetisation and deduce the relationship 
between current density and intensity of Magnetisation.

 Mwå~H$Z Vrd«Vm n[a^m{fV H$s{OE& YmamKZËd Ed§ Mwå~H$Z Vrd«Vm go 
gå~ÝY ñWm{nV H$s{OE&

8) State Faraday's Law of electromagnetic induction. Use it to deduce

 the following equation  
t

E
B

4#
2
2=-

 ’¡$amS>o Ho$ {dÚwV Mwå~H$s¶ àoaU Ho$ {gÕmÝV H$m H$WZ H$a {ZåZ g‘rH$aU

 à{Vnm{XV H$s{OEo :  
t

E
B

4#
2
2=-

9) What is displacement current? What is its physical significance? 
Write Maxwell's equation that involves displacement current.

 {dñWmnZ Ymam ³¶m hmoVr h¡? BgH$s ^m¡{VH$ gmW©H$Vm ³¶m h¡? {dñWmnZ 
Ymam go g§~§[YV ‘¡³gdob g‘rH$aU H$mo {bI|&
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 Section - C 2 × 10 = 20
(Long Answer Questions)

Note: Answer any two questions. You have to delimit your each answer 
maximum up to 500 words. Each question carries 10 marks.

(IÊS> - g)

(XrK© CÎmar¶ àíZ)

{ZX}e  : {H$Ýht Xmo àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 500 

eãXm| ‘| n[agr{‘V H$aZm h¡& àË¶oH$ àíZ 10 A§H$m| H$m h¡& 

10) Define curl of a vector field and obtain an expression for curl of 

a vector in cartesian coordinate system. Explain its physical 

significance.

 {H$gr g{Xe joÌ Ho$ H$b© H$mo n[a^m{fV H$s{OE& VWm H$mVr©¶ {ZX}em§H$ 

nÕ{V‘| g{Xe Ho$ H$b©H$m ì¶§OH$ ì¶wËnÞ H$s{O¶o& BgH$s ̂ m¡{VH$ gmW©H$Vm 

H$mo g‘PmB¶o&

11) Show that the potential at a distance R due to an arbitary charge

 distribution can be expressed as ......V
u R
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= + + +; E

 Explain the meaning of first three terms.

 àX{e©V H$s{OE {H$ ñd¡ÀN> Amdoe{dVaU go R Xÿar na pñWV {~ÝXþ na {d^d

 {ZåZ{b{IV ì¶§OH$ Ûmam {X¶m OmVm h¡  ......V
u R
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 àW‘ VrZ nXm| Ho$ ^m¡{VH$ AW© g‘PmBE&
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12) Derive the Maxwell's equations in differential and integral form. 
Explain the origin of Maxwell's contribution in adding displacement 
current in the Ampere's law.

 ‘¡³gdob g‘rH$aUm| H$mo AdH$bZ VWm g‘mH$bZ ê$n ‘| ì¶wËnÞ H$s{OE& 
‘¡³gdob Ho$ Ûmam Eånr¶a Ho$ {Z¶‘ ‘| {dñWmnZ Ymam Ho$ Omo‹S>Zo H$s ì¶m»¶m 
H$s{OE&

13) (i)  Obtain expression for magnetic field at a point due to current 
carrying straight wire of finite length.

   n[a{‘V bå~mB© Ho$ YmamdmXr grYo Vma Ho$ H$maU {H$gr {~ÝXþ na 
Mwå~H$s¶ joÌ H$m ì¶§OH$ ì¶wËnÞ H$s{OE&

 (ii)  Study Growth and Decay of current in a L.R. circuit. Explain 
time constant.

   EH$ L.R. n[anW Ho$ {bE Ymam d¥{Õ Ed§ Ymam j¶ H$s {ddoMZm 
H$s{O¶o& n[anW Ho$ H$mbm§H$ H$mo g‘PmB¶o&


