M. Sc. DEGREE EXAMINATION, MARCH/APRIL 2019.
. .. FOURTHSEMESTER

4: - | | _ -f . .- Physics

- Paper 1— QUANTUM MECHANICS ﬂ-n

" Time Threehours N - o . ‘_ C Maximrurrx.x.':"ZB marks.

©(No additional sheet, will be supplied)
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SECTION A‘— (5 x 3 = 15 marks)
Answer any FIVE of the fo]lowmg '
= Each questlon carries 3 marks -

Each answer. should not exceed 2 pages N

- Explam symmetrzc and antx-symmetmc wave functmns

Describe Pauli’s exclusion principle. o 1 __ ‘. e
: Show that L2 commutes w1th any three components of L )

Wnte the elgen values for L2 and L'z _

‘What are the 1nadequac1es of Klein Gordon equatlon?

 Write the propertles Dirac’s matnces

' erte the Ham:_ltoman formulatlon of ﬁeld

Explam the phenomenon of creatmn and anmh:lat}on

_SECTION B — (4% 15 = 60 marks)
- Answér ALL q’uestibris '
. Each questlon carnes 15 marks

Each answer should not exceed 6 pages o -

- (@) Dascuss the theory of. hyd.rogen molecule and obtam 11:5 symmetric and ant1-symmetrlc : _' o

- wave function: ‘ -
®) - Explain the origin of orth_Q - and para - hydrogen. '_ _—
(a) Wh1ch are called 1dentlcal partmles‘? EXplam the physmal meanmg of 1dent1ty

(b) "'Construct ‘the Symmetrlc and antl-symmetrlc wave functmns from the unsymmetncal-
- wave functlon _
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(b

.Discuss-_th_e commutative relations among the Pauli’s spin matrices, ER R

What is spin angular momentum? Ob{:ain Pauli’s spin matrices.

.Or

What are CleBseh Gordan coefﬁments" Obtain - Clebsch Gordan coefﬁments for. angular :
momentum J1 Jz =1/2.. o .
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: Derlve Klein — Gorden relativistic equation for a free partlcle

Wnte the Klem — Gorden relatxvmtm equatlon in co-varient form e

Or
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Wnte the D1rac 8 relatwlstlc equatlon for a free partlcle and explaln the mgmﬁcance of- _
Du'ac 8. matnces : : -

Dlscuss how the spln and angular momentum of electrans are’ explalned by Du‘ac s

. ‘equatmn
@)
fb) -

Expiam the method of canomcal q_uant1zat1on

Dlscuss the quantlzatlon of non- relat1v13t1c Schrodmger 8 equatlon

- or

-

_What is occupatlon number representatxon and how 1t is useful to explaln creatlon and
~annihilation? :

Explam the system of. Fermmns and Bosons




