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Quantum Mechanics - IT

| Paper : 301

Time : 3 Hours
Instructions to Candidates:
Answer-all questions.

(3x15=45)

1. a. Solve the Schrodmger S equatlon in three dlmen51ons for a free particle and discuss

the features of the wave function. (10)
b. Explain'panty and t1rne reversal operators. A S 5)
- ©OR) B
- 2. a. Solvethe Schrodmger s equation for a three d1men51ona1 harmonxc 0501a11t0r and
- obtain its Eigen values and Eigen functions. , : (10)

Discuss the physxcal significance of zero - point energy of harmonic oscﬂlator (5)

3. a  Discuss the time - independent perturbatlon theory and obtain the expression for first

order correction to energy ¢ of anon - degenerate system ' : (10)
b.  State and prove varlatlonal pr1nc1ple, , “ 3)
| T HOR)
4. a Describe WK.B approx1mat10n method : e - 5
b.  Discuss the first order time dependent perturbation theory and derive the Fermi golden
rule for the transition rate. - ‘ . (10)
5. a  Usingpartial wave analysis, obtain the express1on for scattering cross section in terms
of scattering angle and phase shift. o (10)
b.  Write the Klein - Gordon relativistic wave equation and discuss the difficultics
associated with its interpretation. (5)
(OR)
[P.T.O.
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6.

a.  Set up the Dirac equation for a free part1cle Obtain the plane wave solutlons of

Dirac equation for a free particle. ‘ (12)

b.  What is a helicity operator? - ‘ : . : &))

Answer. any five of:}he‘following ’ ' ‘ (5x5=25)

a. Writethe Schrodmger s equation for the hydrogen atom and eigen values of hydrogen
atom.

b.  Write a note on drtho and para states of helium atom.

. Using the trial wave function P =N Exp (-ax?) estimate the gorund state energy of
a harmomc oscillator by variational method (a is Variational Parameter).

d.  Calculate the first order perturbation correction to the energy ofa harmomc oscillator

with a perturbatlon V= / bx* (‘b’ 1s a constant)

€. Find the dllferentlal cross - section in the I Born appr0x1mat10n for the Yukawa

ar

potential V(r) Vy — ‘V,; and ’a are constants.
r

f. Evaluate [H,P], where H is a Dirac’ S Hamiltonian. What conclusion can be drawn
from the value of this commutator? ‘ ' '
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