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Explain the forces between the two interacting atoms when they are brought nearer to form a
molecule.

Derive the expression for the equilibrium spacing of two atoms for which the potenti ergy is
minimum and hence obtain the dissociation energy. +10]

What are Miller indices? How are they obtained?

Explain Schottky and Frankel defects with the help of suitable figures. ‘ O [6-+10]

Derive time independent Schrodinger’s wave equation for a free ticle.

Explain the physical significance of wave function.

An electron is bound in a one-dimensional infinite wel x 107"m. Find the energy
values in the ground state and first two excited statés. [8+4+4]

Explain the origin of energy bands in solids.

b onsible for scattering of conduction electrons
ivity in terms of relaxation time and explain any
ectrons.

Assuming the electron - lattice interacti
in a metal, obtain an expression f

three draw backs of classical theer
Find the temperature a i 'c}%r 1% probability of a state with an energy 0.5 eV above

Fermi energy. [6-+6-+4]
With usual notati ow that P = ¢, (&, —1)E

What is dipol n? Discuss the frequency dependence of orientational polarization.

A solid gle ectric, with density 3 x 10?® atoms / m?3 shows an electronic polarisability of

.“Assuming the internal electric field to be a Lorentz field, calculate the dielectric
f the material. [646+4]
re paramagnetic materials? Explain.

Obtain an expression for paramagnetic susceptibility (y). How does the paramagnetic suscepti-
bility of a material vary with temperature?

A paramagnetic material has 10?® atoms per m?3. Its susceptibility at 350 K is 2.8 x 1074,
Calculate the susceptibility at 300 K. [4+8+4]

When donor impurities are added to a semiconductor, the concentration of holes decreases. Ex-
plain with reasons.

Show that the Fermi level is nearer to the conduction band in a n-type semiconductor. Discuss
the variation of conductivity with temperature of an n-type semiconductor. [8+8]

Derive expressions for the numerical aperture and the fractional index change of an optical fiber.

Explain the advantages of optical communication system.

The numerical aperture of an optical fiber is 0.39. If the difference in the refractive indices of the
material of its core and the cladding is 0.05, calculate the refractive index of material of the core.
[8+4+4]
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