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SECTION - A

(Answer all questions in one or two sentences. Each question carries 1 mark).

1 What are microstates?

2. Name the law corresponding to the low frequency part of black body spectrum.

3. Mention any two particles obeying Bose-Einstein statistics.

4. What is meant by phase sPace?

5. What is de-Brogile hypothesis?

6. Write down the general eigen value equation.

7. What is normalization condition?

8. Write down Einstein's photoelectric equation.
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L What is a square well potential?

'lO. Give the expression for Compton shift.

(10x1=10ilarks)
SEGTION. B

Answer any eight questions not exceeding a paragraph. Each question carries
2 marks.

1'1. Define probability. Explain the principle of equal probability.

12. Explain what is meant by Bose Einstein condensate.

13. Discuss the properties of three statistical distributions.

14. Give a short account of microcanonical ensemble.

15. What is meant by canonical ensemble?

16. Explain Wein's displacement law. Why it is called so?

'17. Explain the term "indistinguishability".

- 18. Explain Fermi- Dirac distribution function.

19. Give a short note on wave packet.

20. Explain lhe conclusions of photoelectric effect.

2'1. Consider the standing wave of an electron in an orbit and obtain Bohr's
quantization rule.

22. Outline the probability interpretation of the wave function.

23. Give any four characteristic features of Schrodinger equation.

24. Whal is zero-point energy of a harmonic oscillator?
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25. Write down the free particle Schrodinger equaiion. How k is related lo E in the
equation?

26. Sketch out the black radiation curve and mark out the different regions.

{8x2=16Marks)

SECTION - C

(Answer any six questions. Each question carries 4 marks).

27. Find the root mean square velocity of H2 gas at room lemperature.

28. FoDr parlicles are to be arranged in 5 different energy levels. Calculate the
possible number of ways of distribution of lhe particles if they are bosons.

29. Show that the minimum volume element in phase space is h3.

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

31. Evaluate the average energy ofa molecule al room temperature.

. 32. X-rays with ,= 1.0 A" are scattered from a metal block. The scattered radiations
are viewed at 90' to the incident radiation. Evaluate the Compton shift.

33. What is the work function of a metal, if the threshold wavelength for rt is 580 nm.

34. Derive Wein's displacement law from Planck's radiation formula.

35. Determine the de-Brogile wavelength of an electron that has been acceleraled
through a potential difference of 100 y.

36. Normalize the wave function y(x)= e exp (-aor') where A a^d ct are constants
and the domain -d<x<q.

37. Calculate the maximum wavelength thal hydrogen atom in its ground state can
absorb.

38. Sketch out the wave function and probability density for n = 0 and n = 1 states of
a linear harmonic oscillator' 

(6 x 4 = 24 Marks)
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SECTION _ D

(Answer any two questions. Each question carries 15 marks).

39. Derive the Bose-Einstein distribution law.

40. Deduce Maxwell velocity distibution for an ideal gas.

41. Describe with necessary theory any one application of Fermi-Dirac distribution
law.

42. Explain the generalized statistical interprelation of wave function. Prove the
generalized uncertainty principle.

43. Solve the Schrodinger equation for a harmonic oscillalor.

44. Discuss Bohr atom model. Derive an expression for hydrogen spectrum.
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