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Note: (a} All questions are compulsory.

Jor solving problems

(c) Use of calculator is allowed i,

Q.No

Question G o

Q1

(a)Plot the real and imaginary parts of the electronic Hulgrizability with
frequency for a dielectric on subjecting it to an alternatirig ‘external field
Eo ¢*'and give their physical significance. !
(b)If the radius of a hydrogen atom is 405, 0ty then calculate the
electronic polarizability and the relativ «{p?éggrff’g_,wity. Given: number of

~

atoms in hydrogen gas is 9.8 x 10% atorfs/ni, ="

Q2

{a)Derive an expression to show t at Pempératire affects the polarizability
ofa polar dielectric material. -+, % ¥

(b)The total polarizability of az attieular dielectric material, when used in
a gaseous state, varies from:2,40x10"° Fm? to 1.70x1(3% Fm?, when its
temperature changes from;310.K'to 450 K. Calculate at each temperature,
the value of deformatiogpd arizability and orientational polarizability

Q3

tangent using egggiéagrg

(b)Calculate, the frequency at which the real and imaginary parts of the
complex_ dielectrie’"constant become equal for a dieleciric having a
relaxatjon iméof 10 sec at 300 K. Also, calculate the phase difference at
this fréquency between the current and voltage.

(a)Derive the dielec’i’%’q@:igt [o85'in a dielectric material and illustrate the loss
7 t:ﬁ )

Q4

(9)Using ‘a-Uiagram, show the 0.002 strain offset method to determine the

i mechanical properties of a ceramic material.

Q5

a)Obtain the precessional frequency for an electron revolving around the

'+ nucleus in an orbit of radius # in a magnetic field B applied perpendicular

to the plane of the orbit.

(b)The molecular weight and density of a paramagnetic substance are
168.5 and 4370 kg/m® at room temperature 300K. Considering the
contribution to paramagnetism as one Bohr magneton per molecule,
caleulate its susceptibility and magnetism produced in it in a field of
5x10° Am’l.

Constants: U, = 4nx 10”7 H-m™'; Charge on electron = 1.6x10°19

€0 =8.85 x 1072 C/N/m?; g = 9.24 x 102 Am? Na = 6.02 x 102

C; mass of electron = 9.1x103! kg;




