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Note: All questions are compulsory. Marks are indicated against each question in square brackels.
Q1. (a) If a dielectric is introduced between the plates of a parallel plate capacitor, show that the induced charge
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varies with the dielectric as ¢, = (1 ——J where ¢ and ¢ are surface densities.
o
%, : l;f“

2 ﬁon at room

NaGl ﬁ‘folecule consists

(b) There are 1. 6x10%° molecules/m* in NaCl vapour. Determine the orientatig
temperature (300 K) if the vapour is subjected to a field of 5x10° V/m. Assume th;it-:the
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of Na* and CI ions separated by a distance 2.5 A. [Fmarks][CO 3]
(c) What kind of synthesis methods are adopted in laboratories to synthesize hlgb quallfj’ceramlcs for advanced

applications? g% [1-marks][CO-4]

[3-marksj[CO-1]

(b) A magnetic material has a magnetization of 3300 Afm anc’L ﬂﬁ‘x density of 0.0044 Wb/m?, Calculate the
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magnetizing field and the relative permeability of the materlaT’*w [2-marks][CO-3]

Q3. (a) Show that for an antiferromagnetic: subst Q;: ‘the Curie temperature equals the Neel temperature.
[3-marks][CO-1]

(b} An electron in an atom of hyglrog M, c culates in the orbit of radius 0.051 nm. Calculate the change in
magnetic moment for this electror, 1f‘ 2, magnetlc field of induction 2 weber/m? acts at right angles to the plane of
the orbit. : E [2-marks][CO-3]

Q4. (a) Fora system”’ef eleetron spins in an applied magnetic field of 2 Tesla, the number of down spins is twice
as large as lhé mﬁnber ofﬁp spins at a temperature T. Find T. [3-marks][CO-3]
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(b) Assummg the s’usceptlblllty of a diamagnetic material as -5.6 x 10°® and its structure as a body centred cubic
with lattice constant 2.55A. Calculate the radius of its atom, if only one electron per atom is contributing to

diamagnetism. [2-marks][CO-3]

Q5. (a) On the basis of the length of polymers, bonding in polymers differentiate between crystalline and
amorphous polymers. [3-marks][CO-4]

(b) Analyse the commercial polymer range and glve 1ts relevance [2 marks][CO 5]
ke=1.38x107 1/K; m, = 9.11x 10 kg; po=4nx10” H/m; e=1.6x10"° C B




