* M.Sc. DEGREE EXAMINATION, _MARCH/APRIL 2020. N
B ' FOURTHSEMESTER |
- * _..Ph'y_sics o , .
o Paper I — QUANTUM MECHANICS - 1
_ Time : T_h_r.ee hours ' o o | o o o Max_imdm : 75 marks
| | ‘.(l\-To additional sheet will be snpp]ied) . |
) PART A — (5 x 3 =15 marks) "
._ Answer any FIVE questions. -
_ E.ac‘h qneetion carries 3 tnarks ‘
_ 7 ' Each answer should not exceed 1 page.
1. - Interpret the concept of 1ndlst1ngulshab1hty of 1dentlcal partlcles
2. Construct the wave functlons for two Fermions.
- 3. Obtain the co;nm-utation relatiOns' of L, and L, and Lx‘. ,and L,.
4. (jbtain_ the Pauli spin .matric':ee.
5 What are the ina‘dequacies of I(ieineGofden equ'ation? '
6. Discuss the e:tisténce of spin anguIar mmnenturn.
7. Explam the concept of second quantlzatmn -
- 8. - Wnte a note on creatlon and anmhﬂatmn operators
| | PART B—(4x 15= 60 marks)
'Answer ALL questlons '
Each questmn carnes 15 marks.
Each answer should not exceed 6 pages.
9.  Define the partlcle exchange operator and show that its eigen values are plus one or mmus
one. Basing on the concept of 1dentlca1 partlcles formulate the Pauli's pr1nc1p1e
_ on .
_ 10, ) Deduce the symmetric and ant1 symmetrlc wave functions of hydrogen molecule Dlscuss :

- ortho and para hydrogen



11.

12,

13,

14,

15.

16.

Lequatlon in a'cell approxmlatlon

Obtain the eigen values and eigen functions to 12 .
| -Or -
Obtain clebsch Gordon coefﬁcients for angular 'momen-tum, J-l =1and J,=1/2. <

Derwe Klem Gorden relatlwstlc equatlon for a free partlcle and explam probability and .
probablhty current densu:y '

Or

Derive the Dlrac relatunstlc Wave equatmn for a free partmle and write the propertles of -

‘Dlrac matrlces

Show that the classical Ham:ltoman equatmns in motion for a field agree with the Lagraglan

or -

V'DISCHSS the quantlzatlon ‘of non-relativistic Schrodlnger equatlon erte the occupation
- number representatmn for bosons
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