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1.a) Explain the bonding in diamond. In what way covalent bonding is different than

. ionic bonding”?
b)  What are Bravais laiices? Describe them in combination with crystal systens.

17+31
2.a)  Describe the powder method of X-ray diffraction.
b}  Derive an expression for the frenkel defect concentration in ionic crystals.
c) Explain about the edge and screw dislocations in crystals. {53+3+3]

3.a}  Distinguish the MB statistics. BE statistics and FD statistical distrioution
functions.
b)  Give at least onc illustration of Heisenberg’s uncertainty principle.
¢y Determine the wavelength associated with an electron having kinetic energy cqual
to [Kev, [5+5+5]

4.a) Describe about the Bloch theoram.
b)  Show that the'Kronig-Penny mode! leads to energy band structure in sohds. [7+8]

5:a)  Derive an expressior: for the carrier concentration in n-type of semiconductor.
by - Draw and explain the energy band diagram for a p-n junction diode in an unbiased
condition. '
¢)  Write a short note ou LEDs. ' {6+6+3]

6a) What is electronic polarization? Derive an expression for the electronic
polarizability in dielectric materials?
b) Explain the magnetization curve for a ferromagnetic material on the basis of

domains.
¢) The atomic weight of gadolinium is 157.25. Its density is 7.8 x10” Kg/m’. It is
ferromagnetic below 17°C. What is its saturation magnetization? [64+5+4]

7.a)  Obtain the expression for cccupation index in terms of Einstein’s coefficients.
b) A particle hypothetical atom has two atomic levels spaced by 3 eV in energy.
Calculate the ratio of in higher energy and lower energy. :

©) Explain numerical aperture and derive an expression for it. [5+6+4]

8.a2)  What are the basic requirernent of a acoustically good hall?
‘b) A cinema hall has a volume of 7500 m>. It is required to have reverberation time
of 1.5 seconds. What should be the total absorption in the hall? '
¢)  Explain about the pulsed vapor deposition method in nano-materials. . 154+6+4]
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