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PC 1642_ STATISTICAL MECHANIGS AND QUANTUM MECHANICS

(Answer all questions; each carries 1 mark)

1: What is a phase space?

2. What are bosons?

3. Derine ensemble.

4. Give the postulate of equal apriori probability.

5. What is Compton effect?

6. What is a wave function?

7. Statecorrespondenceprinciple.

8. Give the relation connecting entropy and probability.

L Write deBrogle relation.

10. Write the time independent Schrodinger wave equation.

_ (10 x 1 = 10 Marks)
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SECTION - B

(Answer any eight; each carries 2 marks)

'1 1. What are Bohr's postulates?

12. Distinguish between microstate and macrostate.

13. Explain Maxwell-Boltzmann distribution law.

14. Explain zero point energy.

15. Write a note on micro canonical ensemble.

16. Explain Fermi-Diracdistribution function.

17. Outline the probability interpretation of wave function.

'18. Obtain time dependent form of Schrodinger's equation.

19. Mention any two deflciencies of the Planck's Quantum theory.

20. Explain natural line width of spectral lines using uncertainty principle.

21. Distinguish between group velocity and phase velocity.

22. Wtile Einstein s photoelectric equation and explain.

sEcroN -c 
(8x2=16Marks)

Answer any six; each carries 4 marks.

23. What potential difference must be applied to stop the fastest pholelectrons
emitted by a surface when electromagnetic radiation of frequency 1 .5x1015 Hz is
allowed to fall on it. Work function of the surface is 5 eV.

24. Determine the deBroglie wavelength of an electron that has been accelerated
through a potential djfference of '100V.
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25. lf the uncertainty in the position of an etectron is 4<10-10m, calculate the
uncertainty in its momentum.

26. Find the energy of an electron moving in one dimension in an infinitely high
potential box^ of width 1 A', given mass of electron = 9.11 x 10'31Kg,
h = 6.63 x 10-3aJs.

27. Find the probability that a pa(icle trapped in a box of width L can be found
between 0.45 L and 0.55 L for the ground state and first excited state.

28. Given the mathematical representation of a spherical wave travelling outward
from a point as V t) = Nrc'*' , Evaluate its probabiity current density.

29. A cubic meter_of atomic hydrogen at 0'C and at atmospheric pfessure contains
aboul2.7x10" atoms. Find the number of these atoms in their first excited state
at 0'c.

30. Find the rms speed of oxygen molecules at 0'C.

31 . Calculate the number of phase cells in given energy range of harmonio oscillator.

(6x4=24Marks)
SECTION _ D

Answer any two; each carries 15 marks.

32. Distinguish between Maxwell-Boltzmann, Bose-Einstein and Fermi-Dirac
statistics.

33. Discuss the uncertainly principle and its relevance in quantum mechanics

34. What is photoelectric effect? Describe the laws of photoelectric effect. Derive
Einstein's photoelectric equation.

35. Obtain the wavefunction and energy of a pa.rticle in a finite potential well.

. (2 x 15 = 30 Marks)
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