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Note: All questions are compulsory. Carrying of mobile phone during examinations will be treat‘éfd‘ﬁ;i*‘:;gase
of unfair means. Answer all parts of a question in sequence. Scientific calculator is allowe A
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1. (a) Derive an expression for the penetration depth of superconductor. Analyze thg/temperature
dependence of penetration depth of a superconductor. A ’-l,'\ 4 marks [CO-1]
(b) Derive an equation in superconductivity which justifies the Ohm’s law. B, o *, 3 marks [CO- -1]
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(c) A superconducting Nb solenoid carries a current of 20 A to produce a magﬁq}l ; i81d of 6.104 A/m. If the
solenoid is immersed in liquid helium (4.2 K) and H(0) for Nb is 1. 56x'1)',,,

[r’ﬂ estimate the minimum
diameter of the wire that may be used. Given Tc for Nb is 9.5 K. 4 marks [CO-5]

2. (a)Foralightsignal launched from a medium of refractive, mdex“l,;o,“derwe the expression for acceptance
angle and hence obtam the numerical aperture of the flbre R ,;,f"' o 3 marks [CO- 2]

a wavelength 1.3 um. Calculate the number of modes ‘ 3 marks [CO-5]
(c) Explain briefly the working of LCD. 3 2 marks [CO-4]
(d) What are shape memory alloys? 1 marks [CO-4]
3. (a) What is quantum confmement l;a;}ts physmal significance. 2 marks [CO-4]

(b) The density and atomic mass of’Nb;{._aPe 8.57x10% kg/m3 and 93 respectively. It has one conduction
electron per atom. Calculate tlge Lo‘ndon penetration depth of Nb. Also calculate the penetration depth at
2Kif Tcfor Nbis9.5K “*f’e 4 marks [CO-3]
{c) The number average molezcular weight of polypropylene (CsHe) is 10% gm/mole. Compute the degree of
polymerization % %, /,, 2 marks [CO-3)

4, (a) For an antlferromagnetic material show that the Neel temperature is approximately same as the

paramagnétlc Curie temperature. 3 marks [CO-2]

(b) Theré are, 1 “6x102° molecules/m3 in NaCl vapour. Determine the orientational polarization at 300 K if the

va@ou%gs tsyb;ected to a field of 5x108 V/m. Assume that NaCl molecule consists of Na+ and Cl- separated by

2.5 At 3 marks [CO-3]

(c) Con5|der He atom in its ground state. The Bohr radius for Helium is 0.529 A. The density and atomic mass

of Helium are 0.178 kg/m? and 4.003 respectively. Calculate the diamagnetic susceptibility of a Helium atom.
2 marks [CO-2]

Ho =41 x 107 Hm; me = 9.1x 10% kg; e = 1.6 x 10 C; £, = 8.85 x 102 C?N'm2 kg = 1.38 x 107 J/K,
h=6.6x 10 Js; Na = 6.02 x 102



