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Draw neat diagrams wherever necessary.
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Figures to the right indicate full marks of the question.
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Scientific calculator may be used.
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Answer the following questions in brief: (Attempt any five)
What is a dielectric?

Define electric polarization.

What is electric susceptibility?

Is a Nacl crystal called face-centered or body-centered?

What is the range of first Brillouin Zone?

Define non-primitive unit cell.

Attempt any one of the following in details:

Derive ¢' = q(1- %) where ¢’ is induced charge, q is free charge and k is dielectric
constant.
Derive the expression for Gauss's law in a dielectric.

Attempt any one of the following.
An electric dipole of moment 2 x 10" coulomb-meter is placed in a uniform electric
field of intensity 1.5 x 10° newton/coulomb. How much work is done on turning

dipole from 0" to 1807
Explain boundary conditions at the dielectric surface.

Attempt any one of the following in details:

Describe Miller indices. Obtain Miller indices for the plane making intercept
(0,1,1) on the crystal axis X, Y and Z respectively.

Discuss Bragg law for diffraction of waves by crystals.

Attempt any one of the following:
Explain, how to construct unit cell.
For simple cubic system, find out reciprocal lattice.
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