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[ SOLID STATE PHYSICS ]
(Theory)

Group - A
Answer any three of the following questions :
1.

12×3=36

Find the Miller indices for planes in each of the following sets which intercept a, b, c at (i)
3a, 3b, 2c (ii) a, b/2, c.
Calcute the glancing angle on the plane (110) of a cubic rock salt crystal (a = 2.81Aº)
corresponding to second order diffraction maxima of wavelength 0.71Aº.
6+6

2.

What are Brillouin Zones? Discuss the formation of Brillouin Zones for a linear lattice.
Derive the Local Electric Field at an Atom.

3.

6+6

Calculation the number of atoms per unit cell of the copper crystal with lattice constant a =
3.6 Angstrom, atomic weight of copper 63.6 and density of copper 8.86.
Show that the reciprocal lattice of bcc lattice is fcc lattice.

6+6

4.

What is specific heat? What are the assumption of Einstein theory of specific heat? Derive
the expression for specific heat using Einstein theory. What are the drawbacks of Einstein
model of specific heat?
2+3+5+2

5.

What do you mean by Type-II superconductor? What do you mean by critical temperature
and critical magnetic field. Derive London’s Equation. What is London’s penetration depth?
3+3+5+1

6.

(a)

Deduce Bragg’s law of diffraction.

(b)

How you will measure lattice constant of a simple cubic lattice by Lau’s method?
6+6

Group - B
Answer any two of the following questions :

2×2=4

7.

What is the difference between Amorphous and Crystalline Materials.

8.

Give the defination of Reciprocal Lattice.

9.

What is Meissner Effect?

10.

What is the difference between Type I and Type II Superconductors.
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II

(Practical)
Answer any one of the following questions :

20×1=20

1.

What are paramagnetic materials? How do we measure the susceptibility of a given
paramagnetic solution by ‘Quinck’s’ method?

2.

What is dielectric constant? How do we measure the dielectric constant of a dielectric
material. Sketch a curve of variation of dielectric constant with frequency.

3.

Define the nature of piezoelectric crystal. How do we measure the coupling coefficient of a given piezoelectric crystal.

× =

___________

