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Note : The question paper is divided into three Sections A, B, 
and C.  Write Answers as per the given instruction.

 You are allowed to use a non-programmable calculator, however, 
sharing of calculator is not allowed.

ZmoQ> : ¶h àíZ nÌ VrZ IS>m| A, ~, Ed§ g ‘| {d^m{OV h¢& àË¶oH$ I§S> Ho$ 
{ZX}emZwgma àíZm| Ho$ CÎma Xr{OE&

 AmnH$mo {~Zm àmoJ«mq‘J dmbmo Ho$bHw$boQ>aHo$ Cn¶moJ H$s AZw‘{V h¡ naÝVw 
Ho$bHw$boQ>a Ho$ hñVm§VaU H$s AZw‘{V Zhr h¡&

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

Note : Answer all questions. As per the nature of the question you 
delimit your answer in word one sentence or maximum upto 30 
words. Each question carries 01 marks.
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(IÊS> - A)
(A{V bKw CÎma dmbo àíZ (A{Zdm¶©))

ZmoQ> : g^r àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo àíZmZwgma EH$ eãX, 
EH$ dm³¶ ¶m A[YH$V‘ 30 eãXm| ‘| n[agr{‘V H$[aE& àË¶oH$ àíZ 
01 A§H$ H$m h¢&

1) (i) Write the Laplace Operator in Cartesian system.

  H$mVu¶ {ZX}e V§Ì ‘| bmßbmg g§H$maH$ H$mo {b{IE&

 (ii) If r x i xy j2= +v t t then write the value of curl rv

  ¶{X r x i xy j2= +v t t Vmo curl rv H$m ‘mZ {bImo&

 (iii) Write the value of the Bohr magneton.

  ~moa ‘o¾oQ>m|Z H$m ‘mZ {b{IE&

 (iv) Write the mathematical condition for vector field A  being 

solenoidal vector.

  g{Xe joÌ A  Ho$ n[aZm{bH$s¶ g{Xe hmoZo Ho$ {bE J{UVr¶ eV© 

{bImo&

 (v) What will be the ratio of the magnetic field of a current carrying 

long solenoid at an axial end point to that at an axial point well 

inside the solenoid?

  EH$ Ymamdmhr b§~r n[aZm{bH$m Ho$ Ajr¶ A§{V‘ q~Xþ na Mwå~H$s¶ 

joÌ H$m CgHo$ Aj na H$m’$s ^rVa pñWV q~Xþ na Mwå~H$s¶ joÌ go 

AZwnmV ³¶m hmoJm?
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 (vi) Write the poisson's equation in electrostatics.

  pñWad¡Úw{VH$s ‘| nm¶gZ Ho$ g‘rH$aU H$mo {b{IE&

 (vii) Write the differential form of third Maxwell equation in 

electromagnetism.

  {dÚwV Mwå~{H$H$s ‘| ‘o³gdob V¥Vr¶ g‘rH$aU H$m AdH$b ê$n 

{bImo&

 (viii) Write the Amphere's law in differential form in magneto statics.

  pñWaMwå~H$s ‘| Epån¶a Ho$ {Z¶‘ H$m AdH$b ê$n {bImo&

 (ix) What do you mean by electric potential?

  {dÚwV {d^d go AmnH$m ³¶m VmËn¶© h¡?

 (x) Magnetic field lines makes closed loop. Is this statements true?

  Mwå~H$s¶ ~b aoImE ~§X byn ~ZmVr h¡& ³¶m ¶h H$WZ gË¶ h¡?

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

Note : Answer any four questions. Each answer should not exceed 200 
words. Each question carries 05 marks.

(IÊS> - ~)
(bKw CÎma dmbo àíZ)

ZmoQ> : {H$Ýht Mma àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘  
200 eãXm| ‘o§ n[agr{‘V H$s{OE& àË¶oH$ àíZ 05 A§H$m| H$m h¡& 

2) Explain the physical significance of the divergence.

 AngaU H$s ^m¡{VH$ gmW©H$Vm g‘PmAmo&
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3) (i) An electric field in some region is given by E axi byj czk= + +v t t t,

  where a, b, c are constants. Find the volume charge density.

 (ii) If electrostatic potential is given by V x xy4 52= -  then find 

the electric field.  

 (i) ¶{X {H$gr joÌ ‘| {dÚwV joÌ E axi byj czk= + +v t t t Ûmam {X¶m 

OmVm h¡ VWm a, b, c AMa h¡ Vmo Am¶VZ Amdoe KZËd kmV H$amo&

 (ii) ¶{X pñWad¡ÚwV {d^d V x xy4 52= -  Ûmam {X¶m OmVm h¡ Vmo {dÚwV 

joÌ kmV H$amo&

4) What do you understand by electrostatic potential energy of system 

of charges?

 Amdoemo Ho$ {ZH$m¶ H$s pñWa d¡ÚwV D$Om© go Amn ³¶m g‘PVo h¡?

5) Explain the displacement current.

 {dñWmnZ Ymam H$mo g‘PmAmo&

6) Derive the expression for electric potential at a point ( , )r i  due to 

short dipole.

 bKw d¡ÚwV {ÛY«wd Ho$ H$maU q~Xþ ( , )r i  na d¡ÚwV {d^d H$m ì¶§OH$ ì¶wËnÞ 

H$amo&

7) Obtain the magnetic field at the center of the circular coil having 

current I and radius R.

 EH$ d¥ÎmmH$ma Hw§$S>br Ho$ Ho$ÝÐ na Mwå~H$s¶ joÌ kmV H$amo ¶hm± Hw§$S>br H$s 

{ÌÁ¶m R VWm Ymam I h¡&
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8) Obtain the Poisson equation for vector potential Av

 g{Xe {d^d Av  Ho$ {bE nm¶gZ g‘rH$aU àmá H$amo&

9) Write a note on the polarization in varying (alternating) electric field.

 n[adVu (àË¶mdVu) {dÚwV joÌ ‘| Y«wdU na {Q>ßnUr [bImo&

 Section - C 2 x 10 = 20

(Long Answer questions)
Note : Answer any two questions. You have to delimit your answer 

maximum upto 500 words. Each question carries 10 marks.

(IÊS> - g)

(XrK© CÎma dmbo àíZ)

ZmoQ> : {H$Ýhr Xmo àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 500 

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

10) Derive the expression for energy U
a

Q
5
3
4 0

2

rf
=  required to build 

up a uniformly charged solid sphere.

 EH$ g‘mZ R>mog Jmobo H$mo g‘mZê$n go Amdo{eV H$aZo Ho$ {bE Amdí¶H$ 

D$Om© H$m ì¶§OH$ U
a

Q
5
3
4 0

2

rf
=  ì¶wËnÞ H$amo&

11) For LR circuit, derive the expressions for growth and decay of 

currents.

 LR n[anW Ho$ {bE Ymam d¥{Õ VWm j¶ Ho$ ì¶§OH$ ì¶wËnÞ H$amo&

12) (i) Obtain the self inductance of solenoid.

 (ii) Explain the torque on the electric dipole in uniform external 

electric field.
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 (i) n[aZm{bH$m H$m ñd àoaH$Ëd àmá H$amo&

 (ii) EH$ g‘mZ ~mø {dÚwV joÌ ‘| aIo {dÚwV {ÛY«wd na bJZo dmbo 

~bmKyU© H$mo g‘PmAmo&

13) (i) Obtain the expression for magnetic force between two parallel 

current carrying conducting wires.

 (ii) Due to uniformly polarized sphere, derive the expression of 

electric field at the points outside the sphere.

 (i) Xmo g‘mÝVa Ymamdmhr MmbH$ Vmamo Ho$ ‘Ü¶ Mwå~H$s¶ ~b H$m ì¶§OH$ 

àmá H$amo&

 (ii) EH$ g‘mZ ê$n go Y«w{dV Jmobo Ho$ H$maU Jmobo Ho$ ~mha pñWV {~ÝXþAmo 

na {dÚwV joÌ H$m ì¶§OH$ kmV H$amo&


