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Note: (a) All questions are compulsory. Scientific calculators are allowed,
Q.No Question CO [ Marks
Q1 a) Derive the expression for electric field due to dipole of dipole moment yu at distance ‘r’, . 1 1.5
b) In a drop of water of radius 10 m the molecular dipoles are pointed in the same directfon.
the dipole moment of water molecule is 6x10-*° C-m, calculate the polarization. k:
Q2 a) Derive the Clausius-Mossotti equation in dielectrics. 7.5
b) Sulphur has atomic weight 32 and its density is 2.08 g/cc. The electronic g
sulphur is 3.5x10* Fm?, Consider the cublc symmetry in sulphur SO]ldé’gﬁt% 3
dielectric constant. ‘
Q3 a) What is polarizability? Derive the expression for static electronic polarlzab% or atorm of | 2 1.5
radius ‘r’.
b} The polarizability of oxygen atom in the air molecule is 9. 7x1;g$‘ﬁz) @\\TN Calculate the | 3
average distance of centre of negative charge cloud from the nu 1" g, &
Q4 a) Explain the classical theory of diamagnetism and dégivi l 1.5
frequency
b) A iron rod 0.5 m long and 2 mm? cross section is placed i ina ng solenmd of 25 turns per
cm carrying a current of 2 A. Assuming the relatlv 3
the magnetic moment of the bar magnet. % ,
.4 Q5 a) Discuss Meissner effect and its contradlctlon i .C ’- f'- : . 1 1.5
) Graphically explain type-1 and type-II supez88nchi
b) The density and atomic mass of Niobign a 3
conduction electron per atom. C ;
Q6 a) Discuss the glass transition tefi 5 15
b) The density of amorphous pol ii
961.97 kg/m’. Calculate the 3
1 kg/m’.
' Q7 Briefly discuss the fo, QWing ‘te 5 7.5
(iii) Poling (iv) Si ,g /) | Wétal-organic decomposition (MOD)
Q8 a) Derive an expr i 'owq'ﬁ'bat the paramagnetic susceptibility is inversely proportional | 1 7.5
to temperatureg# :
b) A parama, nce contains 6.5x10%° atoms/m® and the magnetic moment of each | 3
ator is | on. Find the paramagnenc susceptibility at 300 K.
Q9 a) Beyiw aied ssmn to find the numerical aperture of an optlcal fiber. 2 7.5
b) The refrgctive indices of core and cladding for a step index fiber of diameter 0.064 mm are
1.53 and##39 respectively. Calculate (i) numerical aperture of the fibre (ii) acceptance angle |
(iii) the number of reflections in 90 ¢cm of fibre for a ray at the maximum incidence angle and
for one-half of this angle.
Q10 | a) A graded index fiber having quadratic refractive index profile has a core diameter of 0.05 7.5
mm and numerical aperture of 0.22 at a wavelength of 850 nm. What is the V-parameter and | 5
the number of modes guided in the core.
b} Discuss the working of twisted nematic liguid crystal molecules in L.CD displays. 4

Constants mg—-9 1ix10" kg; e = 1.6x10°7 C; No= 6.023x107; ks =1.38x10% J/K; £, =8.85x10°" Fim; us=9.27x10"
f Ant’; po=4mx 107 Him;

Page 1of1




