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Note: (a)All questions are compulsory.
(b)Marks are indicated against each question in square brackets.
(c) The candidate is allowed to make Suitable numeric assumptions wherever required for Sohgf'ng problems

QL. (a) Show that London equations defend the observation of penetration depth in superco;;dqgtmgo hin films.

e

P 14-rgagm][co-2]
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(b) Determine the critical field required to destroy the superconductwlty at 5K ?J}f Pb Wl_;)o ETe = =7.19 K and
% J!' .a
Hc(0) = 0.0803 T. i 3, [3- marks][CO-3]
3 "f.“

(¢) Determine the penetration depth in mercury at 0 K, if the critical tempqreftuf;: of mercury is 4.2 K and the
penetration depth is 57 nm at 2.9 K. % % ff [3-marks][CO-3]

Q2. (a) Differentiate between (i) number-average and welght-avgrag&moiecular weights (ii) addition and step
growth polymerization. _{5;""*‘2., 9 i; S [4-marks][CO-4]

A, i v:,} R
(b) Calculate the number-average molecular weight of%;;a raﬁ@grﬁ nitrile rubber [poly(acrylonitrile C;NH;-

butadiene C4Hg) copolymer] in which the fractlon b diene repeat units is 0.30; assume that this

concentration corresponds to a degree of polymerlzatlon of 2000 [2-marks][CO-4]

'a

(¢) Polyethylene sample containing 4000 chagn Wlth molecu]ar weights between 1000 and 4000 g/mol, 8000

chains with molecular weights between 6§)OO «:and 9000 g/mol, 7000 chains with molecular weights between

10,000 and 15,000 g/mol, and 2000 ghalns w1th molecular weights between 15,000 and 20,000 g/mol.
[2- marks][CO 4]

[3-marks][CO-1]

(b) What is Slate1 rule for obsellvmg ferromagnetism in materials? [3-marks][CO-2]

(c) Determme the magnetlzahon and flux density in silicon, if its magnetic susceptibility is -4.2 x 10 and the

magnetic, ijeld in, n js 1.19 x 10° A/m. What would be the value of the relative permeability of the material?
RN [3-marks][CO-3]

(d) What is d::)t pitch and how does it correlate with pixel under different resolutions?  [2-marks][CO-4]

Q4. (a) Derive an expression for dipolar polarizability in dielectric materials. [4-marks][CO-1]

(b) Explain the proce-ssing stages in the production of ceramics. [2-marks][CO-5]

ke=1.38x107 J/K; m, = 9.11 x 10" kg; po=41x10”7 H/m; e=1.6x10"" C; £,=8.85x10™ F/m; 115=9.27x10>* Am?




