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PART A
Answer any 8 (2 marks each)

1. If φ represent the wave func�on of a state. Write the expression of its probabilty current
density.

2. Briefly explain the principle of virtual work.

3. Define ultra violet catastrophe.

4. Differn�ate, an� commu�ng and non commu�ng operators.

5. What do you mean by sta�onary states.

6. What is the physical significance of a wave packet.

7. Determine the number of degrees of freedom in the following cases i) three par�cles
connected by three rigid massless rods ii) a par�cle moving freely in space.

8. Define commutator rela�on of two operators.

9. Contrast phase velocity and group velocity of a wave packet.

10. Determine the number of degrees of freedom in the following cases i) three par�cles
connected by three rigid massless rods ii) 2 par�cles moving freely in a plane.

PART B
Answer any 6 (4 marks each)

11. Prove that any two eigen func�ons of a Hermi�an operator that belongs to different eigen
values are orthogonal.

12. An electorn is confined to a one dimensional box of width 100nm. Calculate the minimun
uncertainty in its momentum.

13. Calculate the group and phase velocity of a proton , whose de- Broglie wavelength is 1 nm.

14. The threshold wavelength of photo electric emission in tungsten is 230 nm. What wavelength
of light must be used in order for electrons with maximum energy of 1.5 ev to be ejected.

15. Outline the various admissibility condi�ons of a wave func�on of a system.

16. An electron in a one dimensional infinite poten�al well goes from n=2 to ground state, the

frequency of emi�ed photon is 2.13 ×1014 Hz. Find the width of the box.

17. What are generalised coordinates? What are the advantages of using generalised coordinates?

18. State and explain D'Alembert's principle.
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PART C
Answer any 2 (10 marks each)

19. What is Hamilton’s principle? Derive Lagrange’s equa�on from Hamilton’s principle for
a system in which the Lagrangian is not an explicit func�on of �me.

20. Outline different postulates of quantum mechanics.

21. Derive the Schrodinger equa�on and energy eigen values for a par�cle trapped in a infinite
poten�al well of length L.

22. Deduce Planck's radia�on law for black body radia�on spectrum.


