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Note: The question paper is divided into three sections A, B and C. 
Write answers as per the given instructions.

{ZX}e : ¶h àíZ-nÌ VrZ IÊS>m| "A', "~' Am¡a "g' ‘| {d^m{OV h¡& àË¶oH$ 
IÊS> Ho$ {ZX}emZwgma àíZm| H$m CÎma Xr{OE&

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

Note: Answer all questions. As per the nature of the question 
delimit your answer in one word, one sentence or maximum 
upto 30 words. Each question carries 1 marks.

 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e : g^r àíZm| Ho$ CÎma Xr{OE& 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$m| H$m h¡&
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1) (i) Given the potential function 2 4 ( )V Voltx y= +  in free 
space, find the E  in free space.

  {Zdm©V ‘| ¶{X {d^d ’$bZ 2 4 ( )V Voltx y= +  h¡, Vmo dhm± na 
{dÚwV joÌ E  H$s JUZm H$amo&

 (ii) Given ,x i yz j xy kA 2= + +t t t  find A$V .

  ¶{X ,x i yz j xy kA 2= + +t t t   Vmo A$V  H$m ‘mZ ³¶m hmoJm?

 (iii) What is the value of curl grad φ ,  where φ  is a scalar 
function of , ,x y z?

  ¶{X  φ ,  EH$ ñHo$ba (A{Xe) ’$bZ h¡ Vmo  curl grad φ  H$m ‘mZ 
³¶m hmoJm?  ’$bZ φ  ¶hm± , ,x y z  H$m ’$bZ h¡&

 (iv) What is the torque acting on an electric dipole placed in 
an external electric field?

  ~mø {dÚwV joÌ ‘| pñWV {dÚwV {ÛYw«d na ~bmKyU© H$m ‘mZ ³¶m 
hmoJm?

 (v) Find the polarization P in a dielectric material with 

r .2 8! =  if 3.0 × a
m
cD 10 7
2= - t a k

  namd¡ÚwV nXmW© ‘| {dÚwV Y«wdU P  H$s JUZm H$a| ¶{X r .2 8! =  

VWm {dÚwV {dñWmnZ H$m ‘mZ 3.0 × a
m
cD 10 7
2= - t a k h¡?

 (vi) State Ampere’s law.
  Epån¶a Ho$ {Z¶‘ H$mo n[a^m{fV H$am|&
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 (vii) Find the maximum torque on an 85-turn, rectangular 
coil, 0.2 m × 0.3m, carrying a current of 2.0 A in a field 
B = 6.5 T.

  EH$ Am¶VmH$ma Hw$ÊS>br, {Og‘| ‘| 85 Koao h¢, ‘| 2.0 A H$s Ymam 
àdmhrV h¡& Hw$ÊS>br H$m gmBµO 0.2 m × 0.3m, h¡& Hw$ÊS>br EH$ 
Mwå~H$s¶ joÌ B = 6.5 T ‘| ñWm{nV h¡& Hw$ÊS>br na bJZo dmbo 
A{YH$V‘ ~bmKyU© H$s JUZm H$a|& 

 (viii) What is the relation between magnetic movement and 
angular momentum?

  Mwå~H$s¶ AmKyU© d H$moUr¶ g§doJ ‘| ³¶m g§~§Y h¡?

 (ix) An electric circuit having ohmic resistance R = 100 ohm, 
inductance L = 0.5 H, and E.M.F. 220 V is arranged. Find 
time constant and maximum current in the circuit.

  EH$ 100 Amoh‘ à{VamoY VWm 0.5 hoZar àoaH$Ëd dmbo n[anW ‘| 
220 dmoëQ> H$m {d.dm. ~b bJm¶m OmVmo h¡& H$mbm§H$ H$m ‘mZ kmV 
H$amo& n[anW ‘| ñWm{nV A{YH$V‘ Ymam H$m ‘mZ ^r kmV H$amo&

 (x) Write the differential from of Maxwell’s equation which 
expresses Faraday’s law of electromagnetic 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¶³V H$aVm h¡?
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 Section - B 4 × 5 = 20
(Short Answer Questions)

Note: Answer any four questions. Each answer should not 
exceed 200 words. Each question carries 05 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 05 A§H$ H$m h¡&

2) Find the value of the following:

 (i) grad rA $_ i

 (ii) div r

 (iii) grad r
1a k

 (iv) div curl A

 (v) curl r
 {ZåZ H$m ‘mZ kmV H$s{OE&

 (i) grad rA $_ i

 (ii) div r

 (iii) grad r
1a k

 (iv) div curl A

 (v) curl r
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3) An electrostatic field is given by Vx y i x mE 2 2 2= + + jt ta ak k. 
Find the work done in moving a point charge 20Q Cµ=- .

 (i) From the origin to (4, 0, 0)m, and
 (ii) From (4, 0, 0)m to (4, 2, 0)m.

 EH$ pñWa{dÚwV joÌ  Vx y i x mE 2 2 2= + + jt ta ak k go {X¶m J¶m h¡& Bg 

joÌ ‘| EH$ {~ÝXþdV Amdoe 20Q Cµ=-  H$mo

 (i)  ‘yb{~ÝXÿ (0, 0, 0) go (4, 0, 0)m, VH$ {dñWmnZ H$aZo ‘| {H$¶o H$m¶© 
H$s VWm 

 (ii)  {~ÝXþ (4, 0, 0)m go (4, 2, 0)m {dñWmnZ ‘| {H$¶o J¶o H$m¶© H$s JUZm 
H$a|&

4) Derive an expression for the electric potential at a point ,r θ_ i 
due to a short dipole.

 bKw {dÚwV {ÛY«wd Ho$ H$maU q~Xþ ,r θ_ i na {dÚwV {d^d H$m ì¶§OH$ 
ì¶wËnÝZ H$am|&

5) State Ampere’s law in differential form. Use Ampere’s law 
to find magnetic field due to a current carrying long solenoid 
along the axis.

 AdH$b ê$n ‘| Epån¶a H$m {Z¶‘ àmßV H$ao§& 
 Eånr¶a Ho$ {Z¶‘ H$m Cn¶moJ H$aVo hþE n[aZm{bH$m Ho$ Ûmam CËnÝZ Ajna 

Mwå~H$s¶ joÌ H$s JUZm H$amo& n[aZm{bH$m bå~r h¡ VWm CgHo$ ’o$am| ‘| Ymam 
àdm{hV h¡&
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6) Find an expression for the force on a current-carrying conductor 
in an external magnetic field.

 EH$ Ymamdmhr MmbH$ na bJZo dmbo ~b H$m ì¶§OH$ àmßV H$a|, MmbH$ EH$ 
~mø Mwå~H$s¶ joÌ ‘| pñWV h¡&

7) What is displacement current? What is its physical significance? 
Write Maxwell’s equation that in volves 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|&

8) Solve Laplace equation for the potential and the electric field 
in the free space between two parallel plates maintained at 
potentials V1 and V2. The plates are separated by a distance d.

 bmßbmg g‘rH$aU H$s ghm¶Vm go Xmo g‘mÝVa Amdo{eV> ßboQ>m|, {OZHo$ 
{d^d H«$‘e… V1 VWm V2 h¢, Ho$ ~rM {H$gr {~ÝXþ na [d^d VWm {dÚwV joÌ 
H$s Vrd«Vm Ho$ ì¶§OH$ àmßV H$s{OE& ßboQ>mo Ho$ ‘Ü¶ Xÿar d h¡&

9) Express the potential due to a charge distribution, as a power 
series in ,r

1  at a point far away from the charge distribution. 
Show that the potential ( )V r  can be written as

 ( ) .........V
P P P

r r r r4 4 40

0

0
2

1

0
3

2

! ! !λ λ λ
= + + +

 EH$ Amdoe {dVaU Ho$ Ûmam Xÿa Ho$ {H$gr {~ÝXþ na {dÚwV {d^d ( )V r  H$mo 

r
1  Ho$ KmV loUr Ho$ ê$n ‘o§ ì¶º$ H$amo& {gÕ H$amo {H$ {d^d ( )V r  H$mo 

{ZåZ ê$n go {bI gH$Vo h¢,

 ( ) .........V
P P P

r r r r4 4 40

0

0
2

1

0
3

2

! ! !λ λ λ
= + + +
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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 upto 500 words. Each question carries 
10 marks.

(IÊS> - g)
(XrK© CÎmar¶ àíZ)

{ZX}e  : {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$ H$m h¡&

10) Derive an expression for the potential and electric field outside 
the polarized sphere.

 Y«w{d¶ Jmobo Ho$ H$maU {d^d Ed‘² {dÚwV joÌ H$s JUZm Jmobo Ho$ ~mha Ho$ 
{~ÝXþ na H$a|&

11) Derive an expression for charging and discharging of a capacitor 
through a resistor. Show it on a q t-  graph.

 R-C n[anW ‘| g§Ym[aÌ Ho$ AmdoeZ VWm {ZamdoeZ H$mo àX{e©V H$aZodmbo 
ì¶§OH$ ì¶wËnÝZ H$a|& Bgo q t-  J«m’$ na àX{e©V H$a|& 

12) Write Maxwell’s equations in their differential and integral 
forms. Explain the origin of Maxwell’s contribution in adding 
displacement current in the  Ampere’s law. 

 ‘¡³gdob Ho$ g‘rH$aU CZHo$ AdH$b d g‘mH$b ê$n ‘| {bI|& ‘¡³gdob 
Ho$ Ûmam Ampere Ho$ {Z¶‘ ‘| {dñWmnZ Ymam Ho$ Omo‹S>Zo H$s ì¶m»¶m H$a|&

13) Derive an expression for the electrostatic 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¶wËnÝZ H$a|&




