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Note: All questions are compulsory. Marks are indicated against each question in square brackets.
Q1l. (a) Bakelite is found to have the real part of its complex relative dielectric constant as 4.36 with a loss

tangent of 2. 8x107 at a frequency of 1 MHz. Calculate the complex polarizability of the*méterlal assuming

w“

‘.

Lorentz field. Given N=4x10?* /m’ (3 markﬁj[co 3]

(b) Discuss the processing of ferroelectric ceramics. [21-' arks][CO-S]

02. (a) Based on Langevin’s theory of diamagnetism, show that the diamagn e, suscgbtibility is negative and

independent of temperature and field strength. [3-marks][CO-1]

(b) The curie temperature of iron is 1043 K. Assume that iron atom when in metallic form, have moments of
5

two Bohr magneton per atom. Iron is body centred cubic fBCC) w;;h lattlce parameter a = 0.286 nm. Calculate

(i) the saturation magnetization (ii) the curie constan 1) thé‘*"@i\/eiss field constant (iv) the magnitude of the

internal field. [2-marks][CO-3]
Q3. (a)What is the physical basis of par_a:im'aéﬁe:t:i"srﬁ in materials? Describe the Weiss’s molecular theory of
ferromagnetism and derive Curieg.We_‘{ss:h [3-marks][CO-1]

(b) Calculate the frequency of theradiatlen which must be incident on a substance placed in a magnetic field of

- cength [(5x10°)/n] A/m, §0 éi'h:thE‘ electrons can absorb energy. _ [2-marks][CO-3]

Q4. (a) D1scuss the susc"eptlblhty variation with temperature in antiferromagnetic materials. Obtain the
'} o K
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expressmn,ei{ Neel temperature in such materials. | [3-marks][CO-2]
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(b} The saturat‘mn magnetlc induction of nickel is 0.65 Wb/m?. If the density of nickel is 8906 kg/m’ and its
atomic weight is 58.7, calculate the magnetic moment of nickel atom in Bohr magneton. [2-marks]{CO-3]
Q5. (a) Classify polymers on the basis of thermal response. [3-marks][CO-2]

(b) Discuss the variation of molecular weight in polymers. [2-marks][CO-5]

ke=1.38x10™ J/K; m, = 9.11 x 10 kg; o= arxd07 H/m; e=1.6x10"° C; £,-8.85%10" Ffm



