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SECTION - A

Answer all questions in one or two sentences. Each question carries 'l mark.

1. Define microstate.

2. What is an ensemble?

3. What are Fermi particles?

4. What is a black body?

5. What is phase sPace?

6. State uncertainty Principle.

7. Write down Schrodinger equation.

P.T.O..



8. What is an orbital?

9. Draw the diagram of Infinite Square well potenlial.

10. What is de-Broglie wave?

(10x1=l0Marks)
SECTION _ B

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

1 '1. Explain photo electric effect.

12. Explain wave particle duality.

13. What are mater waves?

14. Explain Compton Effect.

15. What is probabllity normalisation?

16. Distinguish between position space and phase space.

17. What is meant by microstate and microstate?

'18 Explain Eigen functions and Eigen values

19. What are the limitations of Maxwell - Boltzmann statistics?

20. Derive Planck's radiation law.

21 . Explain the poslulates of equal a-priory of probability.

22. Explain Davisson Germer experiment. How it helped in explaining wave nature of
particles.

(8x2=16Marks)
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SECTION - C

Answer any six questions. Each question carries 4 marks.

23. A piece of metal has a cut off wavelength of ,, cutoff f = 450 nm. Consider
illuminating this piece of metal with two different wavetengths of light: a
2 'l = 500 nm beam and a 

^2 
= 400 nm beam. For each of the two beams, find

the maximum kinetic energy of ejected electrons.

24. An electron, a proton, and a photon each have a wavelength of 0.24 nm. For
each one, find the momentum and the energy.

25. What is the de Broglie wavelength of an electron that has 2.0 kev of kinetic
energy?

26. Find the least energy of an electron moving
potential of width 2 Angstrom.

27. Show that KE of an electron in a Bohr orbil is
mechanical energy.

in one dimensional infinite high

half of the magnitude of its total

28. A light source of wavelength 2 illuminates a metal and ejects photoelectrons
with a maximum kinetic energy of 1.00 eV. A second light source with hatf the
wavelength of the first ejects photoelectrons with a maximum kinetic energy of
4.00 eV. Determine the work function of the metal.

29. lf the scattered X-rays are detected at 30' relative to the incident X rays,

determine the Compton shift at this angle, the energy of the scattered X-ray, and
the energy of the recoiling electr.on.

30. Derive the formula for Compton shift.

31 . Calculate the most probable velocity of nitrogen molecules at room temperature.

(6x4=24Marks)
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SECTION - D

Answer any two questions. Each question carries '15 marks.

32. Apply Schrodinger equation and lind the quantized energy states of

(a) particle in inrinite square well potential.

(b) one dimensional harmonic oscillator.

33. Explain in detail (a) Bohr atom model (b) Rutherford planetary model.

34. Explain in detail

(a) Maxwell Bollzman statistics

(b) Bose Einstien statistics

(c) Fermi Dirac statistics

35. (a) Explain the three types of ensembles in detail.

(b) What are the uses of ensembles?
(2 x 15 = 30 Marks)
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