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Note: All questions are compulsory. Marks are indicated against each question in square brackets.

Q1. (a) Determine the ratio of butadiene (CsHe) to acrylonitrile (C;NH;z) mers in a copolymer having a weight

average molecular weight of 2,50,000 g/mo! and a weight average degree of polymerization 4640. :
[2-¥farks] [CO-5]

(b) Propylene sample contains 2000 chains with molecular weight between 1000 and 40@@#§/m@, 4000 chains

with molecular weight between 6000 and 9000 g/mol, 3500 chains with molecular weight bég;we%ﬁ"; 10000 and

15000 g/mol and 1000 chains with molecular weight between 15000 and 20000 g/mol, Dietetntine the number

and weight average molecular weight and calculate the polydispersity index for the'sate [3:Marks][CO-5]

nog

Q2. (a) What are the two characteristic changes and their physical signiﬂcance”’iiivhen the matter is reduced to
nanoscale? N % [1-Mark] [CO-4]
(b) What are shape memory alloys? Give suitable examples. ' ot [1-Mark] [CO-4]

Q3. (a) Derive an expression for London penetration depth and“f graph between magnetic field and
penetration depth. ) [2-Marks] [CO-1]
(b) Show that in superconductor current density is constant evéh in‘thgsabsence of applied electric field.
L TR [2-Marks] [CO-1]

Q4. (a) Explain type-1 and type-II superconductor oni'tllié”ba\_s]s_;gf magnetization versus applied field graph. Also
graphically show the variation of entropy with temperature for a normal and superconducting sample.

P [3-Marks] [CO-4]
(b) The critical field and critical temperature of.J8ad 4re 6.5x10* A/m and 7.18 K, respectively. Calculate the
critical current density for | mm diameter wire'of léad'at 4.2 K. [2-Marks] [CO-3]
Q5. (a) Discuss the refractive index profile. in different optical fibers. Also, plot the variation of the numerical
aperture with the acceptance angle of the fibet. [3-Marks] [CO-4]
(b) The fractional refractive index (A):fot.a:8tep index optical fiber having diameter 50 micron is 1.33%. What
is the critical angle? If the numggjéaj‘}ag_é}‘ture of this fiber is 0.244, calculate the refractive index of the core and
the number of modes supportg;d"B?:gfi’ia fiber for an operating wavelength of 900 nm. [2-Marks] [CO-5]

Q6. (a) A 125 micron stef) mde‘{ fibre has numerical aperture 0.28 and clad refractive index 1.5. Compute the

intermodal pulse brbadeningfor 5 km fiber. [1-Mark] [CO-3]

(b) List the various types af losses in an optical fiber. 12-Marks] [CO-5]

(¢) The optidﬁl”"nge‘i*:;egﬁer propagating through a fiber that is 450 m long, is reduced to 30% of its original
value. Caléylate’thégfiber loss in dB/km. [1-Mark] [CO-3]

Q7. (a) Sodium‘inetal with a bee structure has two atoms per unit cell. The radius of the sodium atom is 1.85 A.
Estimate the order of the diamagnetic susceptibility in sodium. [3-Marks] [CO-3]

(b) Discuss the importance of ceramics in the manufacturing of space shuttle. [2-Marks] [CO-5]

Q8. (a) Two parallel plates have equal and opposite charges. They are separated by a dielectric of 5 mm thick
whose dielectric constant is 3. I the electric intensity in the dielectric is 10° V/m, calculate the free charge per
unit area on the plate and the polarization in the dielectric. [3-Marks] [CO-3]
(b) What are piezoelectric materials? How they are different from pyroelectric materials. [2-Marks] [CO-5]
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