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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. Men�on the advantages of Lagrangian approach over Newtonian approach.

3. Determine the degrees of freedom in the following cases i) a par�cle moving on a space
curve ii) 4 par�cles moving freely in space.

4. State Bohr's Correspondence principle.

5. Briefly explain the principle of virtual work.

6. Define the expecta�on value of an operator. Give the expression for the same.

7. Differen�ate, commu�ng and an� commu�ng operators.

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

9. Compton effect confirms the localisa�on of momentum of electron. Jus�fy.

10. Prove that the probabilty density of a par�cle in a superpos�on state depends on �me.

PART B
Answer any 6 (4 marks each)

11. State any three proper�es of orthogonal func�ons.

12. Find the probability that a par�cle trapped in a box L wide can be found between 0.8 L and
0.9 L for the ground state.

13. An electron and a proton have same amount of kine�c energy. Which of the two possess
greater wavelength. Why?

14. Derive the Hamilton's equa�ons of mo�on.

15. The uncertainity in the velocity of a par�cle is equal to its velocity. Show that uncertainity
in its posi�on is equal to 2π �mes its de - Broglie wavelength.

16. Deduce the rela�on between group and phase velocity. Explain.

17. Obtain the energy eigen values and eigen func�ons of a par�cle trapped in the poten�al
V(x) = 0, for 0≤ x ≤ a, V (x) = α otherwise.

18. Discuss the terms (1) Probability current density (2) Orthogonality of wave func�on.

PART C
Answer any 2 (10 marks each)

19. The normalized wave func�on of a par�cle is ψ(x) = A exp { iαx -ibt }, where, A, α & b are
constants. Evaluate the expecta�on value of its posi�on and momentum.

20. Discuss Davisson Germer experiment as a verifica�on of the de' Broglie hypothesis.
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21. Obtain the Schrodinger equa�on for a one dimensional simple harmonic oscillator. Give
expressions for the energy eigen values.

22. Explain generalized coordinates. Find the Lagrange’s equa�on of mo�on for a par�cle
moving under the influence of a central force.
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