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(i)  Obtain the expression for energy stored in magnetic field. What is energy 10

density?
(b) Attempt any one:---
() Express J, and X, in terms of # .Show that V. J 5 =0 5
(i)  The magnetic susceptibility of a linear sample of Aluminum is 2.1x10™ if 5

an auxiliary field of 2000 A-turns/m is applied along Z axis find the
Magnetization and the Magnetic field in the medium. (o= 47 x107'N/A?)

(a) Attempt any one:---
(i}  Starting from Maxwell’s equation obtain the wave equation. For plane 10
wave solution show that the electric field magnetic field and the direction
of propagation are mutually perpendicular.
(i)  Explain the term Poynting vector; hence obtain the expression for Poynting 10

Theorem.
(b) Attempt any one:---
(i)  Show that conservation of charge leads to the continuity equation. 5
(i) In case of monochromatic plane waves show that the contributions from 5

electric field and magnetic field towards total energy density are same.

(a) Attempt any one;--- .

(i) Determine the electric field due to potential ¥ =32 +2y? + 42 4

(i)  An alpha particle with a kinetic energy of 1.7 x 107%J is shot directly 4
towards a platinum nucleus from a very large distance. What will be the
distance of closest approach? The electric charge of the alpha particle is
+2e and that of the platinum nucleus is +78e. Treat the alpha particle and
the nucleus as spherical charge distributions and disregard the motion of
the nucleus.(e=1.6 x10"°Coul, £=8.85 x10"?Coul’/Nm?)

(b) Attempt any one:---

(i)  Show that for linear isotropic homogeneous dielectrics, volume bound 4
charge (py) is proportional to volume charge density of free charge(pr)
(if) A very long closely wound solenoid has 3000 turns per metre; it carries a 4

current of 2 amperes. Find the magnetic field inside the solenoid
(o= 47 x107N/A?)

(c) Attempt any one:---
(i)  Aninfinite solenoid with ‘n’ turns per unit length carrying a current ‘I’ and 4
filled with linear material of susceptibility y, find the Magnetic field B

inside the solenoid.
(if) A long copper rod of radius ‘R’ carries a uniformly distributed free current 4
‘I’ find H inside and outside the rod.
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(d) Attempt any onei---
(i)  Dielectric constant of diamond is 5.5, if the permeability of diamond 3
(1q ) is same as the permeability of free space (o) i.e. po= wg. Find the
refractive index of diamond.

(iiy H R is the reflection coefficient and T is the transmission coefficient then 3
show that R+T=1
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