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Note: All questions are compulsory. Carrying of mobile phone during axamznatgpn%:
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treated as case of unfalr means. Scientific calculators are allowed.

1. Atlow temperature and large field discuss the paramagnetism us%%aﬁtum theory. (5)
% [€o-1]

2. Analyze the difference between Curie law and Cune-We:%s Iaw ,{ magnetlc materials. [2]
% % [co-2}

3. An atom contains 10 electrons revolving in a t:|r %’a%% of radius 0.01 nm. Assuming
homogeneous charge distribution. Calculate the: ipole moment of the molecule in
terms of Bohr magneton. %% (4)
[co-3]
4. A paramagnetic material has body ceat tub c structure with an elementary edge of 0.25
nm. Calculate the paramagnetic su%tg/ lity and magnetization produced in a uniform
magnetic field of 10° A/m at 30%("’4% Me a magnetic moment of one Bohr magneton. {4)
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5. A gas has 10 molecul/ tdiculate the dipolar polarizability at 300 K if the gas is
subjected to an electrjc fief ,((,Qf 10"'V/m The dipole moment of gas molecule is 3.46 x 103¢
C-m. Also Show % his temperature and for such a high field, the value of a (pE/ksT) is
very much sm ;Wé’r%%ﬁmty (3)
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6. A randqﬁéc oI er of C3Hs-CsHs has an average molecular weight of 250000 g/mol and
deg ﬁ% of palymertzatlon 3420. Calculate the fraction of each building block. 2]
%, 4, (CO-4)

C 1% ate numerical aperture, acceptance angle for a step index fibre having core diameter
?ﬂ % Consider the guided ray travelling at the steepest angle with respect to the fibre
axls How many reflections per metre are there? Also calculate the number of propagating
modes at an operating wavelength of 850 nm. Given core refractive index = 1.5 and
cladding refractive index = 1.49 [5]
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o= 4nx 107 Hm'; me=9.1x 107 kg; e = 1.6 x 10°° C; 80—885x10'2C2Nm k=138 x 102 J/K,
h=6.6x10%1Is



