‘Paper / Subject Code: 24332 / Physics: Electrodynamics

Time: 2 ¥ Hrs y ‘ R N : Marks 75
N.B.:
1. All questions are compulsory.
2. Figures to the right mdmﬂm
3. Draw neat diagrams whei essary
. 4. Symbols have usual meani m aﬁ!ervnse stated.
5. Use of non—progmmm is allowed.

1. (a) Attempt any one: - :
(1) Explain the basic Mam properties of ideal conductors. 10

(i)  Suppose a point charge q is held a distance d above an infinite grounded 10
conducting plane. Show that the total charge induced on the plane is -q
based on the classic image problem.

(b) Attempt any one: -
(i)  Show that V.E = f—, symbols with usual meaning. 5
0
(i)  Determine electric field due to potential V' = 2x? + 3y° + 42, 5

2. (a) Attempt any one: -

(1) Obtain an expression for the differential form of Ampere’s law using curl 10
of magnetic field.
@)  Obtain an expression for the integral form of Gauss’s law in terms of free 10

charge density (py), hence show that the.electrostatic field within
- dielectric E_is the polarising field E,. less than field due to polarisation
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“ (b)x“Attempt any one: - ' L :1 _.( ¢
:ﬂ -islsp @) = " Explaitt ‘the effect of n'_, _‘7 umform ele,étnc field on polar molecule. g

_7,,(,11“) Consnder a coaxml sﬁlenmds each carrying a current I in opposite 5
o : direction. The mner@dlenoxd of radius ‘a’ has m1 turns per unit length and
.. the outer SOlCIlOldmOf radius ‘b’ has mz turns per unit length. Find the
magnetic field (i ) inside. the i inner solenmd ( ii) between two solenoids
(iii ) outside both solenmds
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3. (a) Attempt any one: -

()  Obtain the boundary conditions for the fields: Electric ficld E. Electric 10 _
Magnetic field B at the interface between two linear media.

(i) Derive maxwell’s equation in material media. 10
(b) Attempt any one: = .

(i) How Maxwetl(FMMed the Amper’s Law? 5

(i) In a medium of permittivity 5 €, ,the maximum current is equal to 5
maximum conduction current at frequency of 106 Hz. What is the
conductivity of the medium? (€= 8.85 x10 2 C?/Nm?)

4. (a) Attempt any ones =

(i) Consider a wave travelling along z — axis in a medium with refractive 10
index n. If it is incident on the medium with refractive index mz normally,
calculate the reflection coefficient.

(i)  State Poynting’s work energy theorem. Show that 10
%v:- = - %fv (ue + um) dv = ¢ S.fda. Symbols have their usual
meaning

(b) Attempt any one: -
(i)  Derive the wave equation for the electric field in vacuum. 5

(i)  For a certain medium ¢ = 17.7x10"* C’ /Nm” and pi=dmx 107 N/AXFind 5
. the velocity of plane EM wave in the medium. “Also find the refractive
“ index of the meditm? (c=3x 10° m/s, &= 12.85%10"2 C? /Nm?)

P

5 Attemi;t any Five - % : o :
. f:‘} (i) ”.;{f’:ind the. gﬁérgy o‘ﬁ_‘tjil:i:inifort_r‘l‘_lf‘chargqg_lr spherical shell of total charge 3 3
SN, F £ F
(ii) Find' the work‘:’;;lone to a move a éharge of 2 Coulombs under the influence 3

of 'potentigi Hifferepge 3 Volts. -

(i) A veptbr'ﬁeld i_sf@’iiren by.ﬁ = 3yzi +2zxj +4xy k Find the 3
current density in the field at point (2, 4, -1).
o = 4m x 1077 Slunits.
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field :of an infinite uniform surface cucrent K = K o

]

-

y M=o [3xy74 5.yz.i"+57'czif] 1%
and V.j, . : -

nciden normally on the surface of glass
it of transmission. Given (n2=1.5)

' space has amplitude of electric field
de of magnetic field (c=3x108 m/s)
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