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PART A — (5 x.3 = 15 marks) -
‘ Ansvtref'any FIVE questions‘. _'
Kach _question carries 3 marks.
_' Each answer should not exceed 1 pag.e‘."
1. Define Unitary Operator artd explain Unitary transformatidﬂ —'_
2. EXplain Kroniker Delta and Dﬁac Deltas Funétions.
3.  Write the proterties of Commutatlon brackets
4. Obtam eigen values for simple harmonig oscﬂlator by abstract operator method
5. Explam first order Stark effect ofa plan rotator.
' 6.‘ erte the connectmg formulae across the classmal turtnng pomts
T. Explam the Quantum theory of scattermg
8. - Whatis Green 8 functmn and explam its mgmﬁcance in scattermg\ theory
PART B—(4x 15 60 marks)
Answer ALL qu_estmns.
Eatzh question uﬁrﬂes 15 murké. .
Each answer should not exceed 6 pages

: 9 Write the pos_tulates of Quantum Mechamcs Descrlbe quantum mechamcai tunnehng
o thrqugh a step barrier and obtain transmission and reﬂectlon coefﬁments for E >V, In single

step barrier.

or



10; "Write the prOperties of Hermitian operators and. explain their significance in quantum
_ mechanics. Show that Hermitian operator have real elgen Values Give the matrix theory of a-
linear Harmomc oscillator. :

11. Obtain the equation of motion of 0perators in Helsenberg picture and explain the equlvalence
of varlous pictures. : . . .

Or

12.. Obtain e1gen functions and eigen values for a free partlcle in three d1mens10na1 1nﬁn1te1y
' deep potential we]_l -

13. Dlscuss the time independent’ perturbatmn theory for a non- degenerate statlonary system g
-and obtain the first order corrected eigen functions‘and energy eigen values. Calculate the
energy eigen values corrected up to first order perturbatlon for a He atom. S

Or

14. Discuss the time dependent perturbation theory and obtain an equation for finding the
- probability of particle in m*™ state. ¥ixplain transition to the continuum and obtain Fermi
* ' Golden rule. ' : '

-15.  Discuss the method of partial waves to explain scattering phenomena and obtam an equatlon
for scattermg Cross- -section. What is optical theorem and explam 1ts sngmﬁcance

" Or

-

16, Explam the scatterlng theory using Born approximation method and derive an equatlon for'
seattermg cross-seéction. Explain the vahdlty of Born apprommatron .
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