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Instructions : (1) All questions carry equal marks.
(2) Symbols have their usual meaning.

(3) Start new question on a new page.

1.  (a) Obtain the dispersion relation for a one-dimensional mono-atomic lattice. 7
OR
O
Explain Debye’s theory of specific heat of solids and show that Cy, = 3R Fj T/
(b) Explain oscillations of diatomic lattice and obtain an expression for w?. 7
OR

Explain thermal expansion of solids and derive an expression for o.

2. (a) Obtain first and second T-ds equations. Discuss the usefulness of first T-ds
equation. 9

OR

Explain enthalpy function and discuss its first three properties. Describe the
experiment of throttling process and show that H, = H.

(b) Explain compressibility and show that K = 30 for an isotropic solid body. 5
OR
: : : , dQ
Explain entropy and hence obtain the mathematic formulation dS = T

3. (a) Explain emitter bias circuit. Obtain the stability factor for this circuit. 7
OR
Draw the input and output characteristic curves for a CE circuit. Obtain the four h

parameters h, , hg, h_, h__ from these curves.
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(b)

(b)

Obtain the stability factor for collector base bias circuit. Discuss the limitations of

this circuit.
OR

(i)  Convert hexadecimal number B56C.4 to decimal number.
(i)  Write ASCII code for “HELLO”.
(ii1)) What is the decimal value of binary 1001.01 ?

Explain in detail stark effect.
OR

Explain in detail Paschen-Back effect.

Write a short note on Anomalous Zeeman effect.
OR

Write a short note on Electron spin.

5. Answer in short :

(1
2

3)
4

(&)
(6)
(7
®)
®)

What is a phonon ?

In a diatomic lattice, the displacements of particles u and v are
optical branch.

Write Dulong-Petit Law.

At room temperature, the temperature of hydrogen and helium
passed through the porous plug.

Write any one use of T-S diagram.

Write the differential form of Helmholtz function.
For an ideal gas, Joule-Kelvin coefficient p =
Convert binary number 10011 into decimal number.

What is the binary number for decimal number 12 ?

(10) What is the hexadecimal number for binary number 1101 ?

(11) What is the gray code for binary number 1000 ?

(12) Name the factors that affect the width of a spectral line.

(13) Write Paulis exclusion principle.

(14) Determine ground state of nitrogen atom using Hund’s rule.
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