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Instructions : (1) Answer any three from Section-A.
(2) Section-B is compulsory.

SECTION - A

1. (A) Using dispersion relation for one dimensional monoatomic lattice, obtain the
expression of group velocity. 7

(B) Discuss diatomic lattice and obtain the dispersiontelation for it.

2. (A) Discuss Einstein’s theory for the specific heat of solids. 7
(B) Explain thermal expansion of solids and derive an expression for a. L
3. (A) Explain Clausius theorem and derive f% 0. 7

(B) What is throttling process ? Show that in this process initial and final values of
enthalpy (H) are same. 3

4. (A) Obtain first and second energy equations. Prove that internal energy of an 1deal
oas depends on its temperature and not on its volume. 7

(B)"» Obtain an expression for Joule — Thomson co-efficient for real gas. 7

5. (A) Explain how a common emitter amplifier with a collector to base bias provides
thermal stability. Obtain thermal stability factor S for this circuit. 7

(B) (1) Explain with circuit diagram how bias compensation is achieved by diodes.

(2) Explain thermal runaway. 7
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6. (A) Draw an input and output characteristic curves for a CE circuit. Obtain the four h-

parameters from these characteristic curves. ‘ : 7
(B) (1) Draw a black box circuit diagram for a transistor and explain hybrd
parameters.
(2) Write a short note on ASCII code. 7
7.  (A) Explain vectot >m model with necessary figures and equations. 7
(B) Explain in detail stark .fect. 7
8. (A) Explain Paschen — Back effect in detail. 7

(B) (1) Write a note on electron spin.
(2) If hydrogen atom is placed in a magnetic field of 3T, calculate the energy
difference between m,= -1 and m,= +1 components corresponding to 2p state. 7

SECTION-B

9. Attempt any Eight from the following : 3

(1) Define dispersion relation.

(2) Define first Brillouin zone.

(3) Write the equation of Dulong — Petit law.

(4) On which factors does the value of Gruneisen parameter depend ?

(5) What 1s 1sentropic process ?

(6) Write the differential form of Helmholtz function.

(7) Wrte first T.ds equation.

(8) Foranideal gas,Joule —Kelvin co-efficient pu =

(9) Define stability factor.
(10) Convert hexadecimal number (AB),, into binary number.

(11) Convert binary number (11001111), into hexadecimal number.

(12) Write the units of hie and hre.

(13) Define Larmor frequency.

(14) What 1s Zeeman effect ?

(15) Name the factors affecting the width of the spectral lines.

(16) Write the SI unit of magnetic dipole moment.
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