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Q.No | Question & | CO | Marks
QI (a) How did the London brothers using mathematical derivation justify the penetragmg‘@fT}Z 4
magnetic flux in superconducting thin films? %, ?sg 1

(b) Determine the transition temperature and critical field at 4.2 K for a given gp %un? 3 13
a superconductor if the critical fields are [.4x105 A/m and 4.205x10° A/m at 14%}’1 13
K respectively. 7 &
(¢) The critical temperature for mercury with isotopic mass 202 is 4. 159%%‘Egtennine its|3 |1
critical temperature when its isotopic mass is 200.7, 'ﬁf’f %fqﬂ o
2| (a) Derive an expression to calculate the dispersion in an optical fiber. , § 4 {2
(b) A ray of light enters from air to fibre. The fibre has refy; 'fi%eﬁndéi ofcore IL.5and |3 |2
cladding 1.48. Find the critical angle, fractional refractigm%%%&ﬁacceptance angle and
humerical aperture. B
(¢) The refractive index of core and cladding of a fibig e t465 and 1.460 respectively (5 |2
and the wavelength of light used is 1.25 um. Wfi‘a%:ﬁb% be the diameter of core for
single mode propagation? If the core diameter&s" ‘@h?@é’é’d to 50 um, how many modes can
propagate through this fibre. 4 e '
(d) Assuming that the critical magnetic fieldid gfids on T, find the critical current density | 3 | 2
for a 0.1 cm diameter of lead at 4 K., 515%:@1 ftemperature for lead 7.18 K and critical
field for lead 6.51x10* A/m. o B, Ry
Q3 (a) A signal of power 5 pW exi f“ju%gi‘ﬁ%%g the 1 km long fibre. Calculate the absorption |4 | 1
coefficient of the fibre if the poepinside the fiber is 1 pW. : :
(b) Discuss the mechanismﬁ,throughﬁhich polymers can be made conducting. : 1 3
(¢) Crosslinked copolymetstopsisting of 60 wt% ethylene (C2Hs) and 40 wt% propylene | 3 | 2
(CsHs) may have elasﬁg peperties similar to those for natural rubber. For a copolymer of
this composition, dterniige the fraction of both repeat unit types. '
\ <4 | (a) For S-bWO\% many colours can be displayed? Also, define dot pitch in |4 |2
displays. % v . _
(b) Analyife theferroelectric behaviour of PbTiO; for application at low and high |5 |2
temperatuds, . | ‘ . ' _
(clz%?f&l%g;pﬁ revolving with angular velocity  in an orbit of radius r around the nucleus [ 1 |2
geferates nagnetic moment, Justify the statement with suitable derivation.
Q5 (a) Aﬁgei‘ément with FCC structure has 4 atoms per unit cell. The radius of atom is 1.85 A. | ] 3
Estimate the order of diamagnetic susceptibility. o - .
(b) Deduce thie expression for the energy loss in a dielectric and correlate this withtheloss [1 |3
tangent. ,
() A parallel-plate capacitor has plates of area 0.1 m? and carrigs a charge of 9 nC. What | 3 1
is the electric field between the plates? o - .
Constants: me=9.11x10" kg; e = 1.6x10° C: Ny = 6.023x1 07 ks =138x10% JK; 80 =8.85x10°"? Fim; Us=9.27x10* Am?;




