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(b)Marks are indicated against each question in square brackets. N g
(¢) The candidate is allowed to make Suitable numeric assumptions wherever required]. olving
problems ' : L e

Q.1.(a) Discuss theories of magnetism (i) Weber’s theory; and (i) Domaffi'thtay €011, Marks:2)

(b) Discuss magnetic moments and angular momeritum and deduce the 1%3@,_ n between fi-and J.

' o . D IS TR o .'.?ICQ:‘j?fMarks:Z]
[0, Marks:2]
. [CO:2, Marks:2]

Q.2.(ﬁ)_.Discu_ss classical Langevin’s theory of diamagnetism,
(b) Derive Curie-Wiess law of magnetism, - g

3

Q.3.(a) In detail explain the full process to prf;pafe _

these ceramics. _ %‘*@}S R 7 [CO:3, Marks:3]
1 %{@ ensors and as superconductors. Also discuss at

.. [CO:3, Marks:3]

ceramic materials and the propertics of

(b) How ceramics. can be used as semiconducto
least three other applications of ceramics., %y,

| -_ . A
Q.4.(a) Define (i) Smart gels; (i) Riéjgl%g
v

ieal materials; and (iii) magnetostrictive materials, _with_ their
applications. . ' S - [CO:4, Marks:3]
(b) What are unusual propertié%; Nanomaterials? How you can describe nanostructures of different
dimensions? % # : [CO:4, Marks:3]
. N ‘ _ .

Q. 5. Solve the foﬁd@jﬂgﬁ e [CO:5, Matks:5 X 3=15]
(a) Find the capacitance of a layer of ALO, that is 0.5 m thick and 2000 mm?’ of square area (g, = 8.854
x 102 Fm™), :

(b) The dielectric constant of a helium gas at NTP is 1.0000684. Calculate the electron polarizability
of helium atoms if the gas contains 2.7 x 10% atoms/m’ and hence calculate the radius of helium atom
(e, = 8.854 x 102 Fm™)

(¢) Compute the saturation magnetization and saturation flux density for iron (atomic weight: 55 8)

which has a net magnetic moment per atom of 2.2 Bohr magnetons and a density of 7.87 g/em®.
(d)A magnetic material has a magnetization of 2300 A m and produces a flux density of 0.00314 Wb
m. Calculate the magnetizing force and the relative permeability of the material.

(e)The saturation magnetic induction of Nickel is 0.65 Wb m. If the density of Nickel is 8906 kg m
and its atomic weight is 58, calculate the magnetic moment of the Nickel atom in Bohr magnetron.
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