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PART A

1. Draw the radial wave func�on for the  state w.r.t  for the

hydrogen atom.
(A)

2. Describe a sta�onary state and a nonsta�onary state. (U)

3. Write the expression for the finite rota�on operator and infinitesimal
rota�on operator.

(U)

4. Write down four proper�es of the quantum mechanical commutator. (R)

5. Show that the transi�on amplitude remains same in the Schrodinger
picture and the Heisenberg picture.

(A)

6. Evaluate the commuta�on rela�on . (E)

7. Show that the trace of matrix in the new basis is equal to the trace of the
matrix in the old basis.

(U)

8. Show that for a quantum mechanical SHO, (A)

9. How can you obtain the posi�on space wavefunc�on  from

momentum space wave func�on  ?
(A)

10. Why  and are called the raising and lowering operators. (U)

PART B

11. Show that for a system in sta�onary state the expecta�on value of an
operator does not change with �me.

(A)

12. Show that incompa�ble observables dont have a complete set of
simultaneous eigenkets.

(A)

13. In the  basis forms by the eigenkets of  and  show that

here  and  are the ladder operators

(A)

14. If  and  are Hermi�on operators, show that  is Hermi�on and

 is not Hermi�on.
(A)

15. Arrive at the expression for the momentum operator in the posi�on basis (U)

16. If  and are the annihila�on and crea�on operator of a quantum
mechanical simple harmonic oscillator show that

 and 

(A)
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Draw the radial wavefunc�on and the probability density w.r.t   for

 and  in the case of hydrogen atom.

(A)

18. Explain the proper�es of Pauli's Spin matrices
(U)

PART C

19. Given the posi�on space wave func�on of a Gaussian wave packet

Prove that the Gaussian wave packet is the minimum uncertainity wave
packet.

(A)

20. (a) Derive the generalized uncertainity rela�on.
(b) Show that linear momentum is a generator of transla�on. (U)

21. If  is a Pauli matrix, a and b are vectors in three dimensions then
(a) Prove that  where 

(b) Derive the matrix representa�on of the rota�on operator for

the electronic spin.
(c) Write down the proper�es of the Pauli matrices.

(A)

22. Derive the Schrödinger equa�on for the �me evolu�on operator a�er
arriving at the expression for the infinitesimal �me evolu�on operator. Also
find the formal solu�ons to the Schrodinger equa�on thus trea�ng the
three cases for the Hamiltonian.

(A)
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