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Que. — 1(A) Discuss the molecular requirement for molecular spectra. Describe an
experiment for the study of pure rotational spectra of di-atomic molecule. (09)
OR
(A) Discuss the salient feature of vibrational rotational spectra. Find the vibrational

frequency and force constant for harmonic oscillator. Find the frequency w, of

anharmonic oscillator for a hypothetical state. (09)
(B) Give salient features of rotational spectra. (05)
OR
(B) Write short note on (1) non-rigid rotor. (2) Isotope effect. (05)

Que.-2 (A) State the selection rules of electronic transition and hence show that the transition
Eut - Eg?* is allowed. (08)
OR
(A) What is Raman effect? Explain the classical theory of Raman effect. (08)

(B) Define Raman lines, Raman displacement and Rayleigh lines. Is it necessary to
have permanent dipole mo&ent to produce Raman spectra in molecule? (06)
(B) Calculate the components for substates for the following quantum states
(1) 2w (2) 37 (3) 41 (4) 44 (06)
Que.~3 (A) Obtain the expressions for partition furiction of vibrational motion of gas
molecule and hence derive expression for Helmotz free energy and entrépy.(O7)
OR
(A) Obtain the expressions for electronic partition function of and hence derive
expression for Helmotz free energy and entropy. | (07)
(B) Obtain expressions for Bose — Einstein and Fermi — Dirac distribution function.
(07)
OR

(B) Distinguish between symmetric and asymmetric wave functions. (07)
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Que.~4 (A) Solve the Schrodinger equation for free electron gas in threé dimensions and
hence obtain equations of Fermi energy and density of states. (07)
OR
(A) Describe the effect of temperature on Fermi Dirac distribution function. (07)
(B) Prove with the help of elastic energy density and symmetry arguments that for a

cubic crystal 36 elastic stiffness constants are reduced to 3 independent ones. (07)

OR
(B) Drive the equation of elastic waves propagating in crystal along [100] direction.
| (07)
Que. ~ 9 (A) Short questions, attempt any seven. (14)

1. What is band head?
2. For pure rotational transition (J=1), the rotational constant B is 10.1 cm™. Find value of

wave number v.

3. QGive different types of spectra.
4. Write selection rules for vibrating rotor spectra.
5. What is mean by vibrational quanta?

6. What is Raman shift?
7. What is ensemble?
8. What are degrees of freedom?

9. What is hetero nuclear diatomic molecule?

10. Give unit of Young's Modulus.
11. Give dimensions of s,

12. State Hooke’s law.
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