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14. (a)
(b)
15. (a)
(b)

Determine the eigen values of energy of a
harmonic oscillator with Hamiltonian

H = p®/2m +1/2kx*® using matrix method.
Or

Prove the identity [ng,Jyg]: [Jyz,J22]=
[Jzz,sz]. And show that these commutators
are zero in states for which J =0, 1/2 or 1.

What are Clebsch — Gordan Co-efficient?
Derive their properties.

Or

Prove that rotation in space leads to

conservation of angular momentum.

PART C — (56 x 8 = 40 marks)

Answer ALL ques‘tio:;s, choosing either (a) or (b).

Each answer should not exceed 600 words.

16. (a)

State and explain Ehrenfest's theorem.

Or

(b) Derive energy eigen values and normalized

wave functions for a particle in a one

~dimensional square well potential of width L.
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17.

18.

1S

20.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Obtain the energy states and eigen function
of linear harmonic oscillator.

Or

Discuss about the spherically symmetric‘

potential in three dimensional.

Discuss one Dimensional Oscillator collision
of particle with the square Potential barrier
and arrive the scattering co-efficient.

Or

Explain collision of particles in 3D and arrive
scattering cross section.

Derive about Transformation of Hamiltonian

with ‘W’ and V",

Or

Describe the equé.tion of motion using Dirac’s
bra and ket notation. :

Explain time reversal symmetry in quantum
mechanics. Show that the corresponding
time independent operator T which affects
time reversal is not a linear operator.

Or

QOutline the method of addition of two
angular momenta. Evaluate the Clebsch —
Gordan coefficients for J1= 1 and J2= ¥% .
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