Total Pages : 4 B.Sc./5th Sem (H)/PHS/22(CBCS)

2022
5th Semester Examination
PHYSICS (Honours)
[Quantum Mechanics and Applicationsj
Paper : C 11-T

[CBCS]

Full Marks : 40 Time : Two Hours

The figures in the margin indicate full marks.
Candidates are required to give their answers
in their own words as far as practicable.

Group - A
1. Answer any five of the following questions :  2x5=10
(a) Show that the momentum operator is Hermitian. 2

(b) Which one of the following wave functions is a
well-behaved wave function in the range
—0 < x <00? Justify your answer.

©) v, = Aexp(~)
@ w,=Aexp(-x)
(c) The operator [x+%) has the eigenvalue o .

Derive the corresponding eigenfunction.

P.T.O.
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Answer any one of the following questions :
10x1=10

8. A particle in the harmonic oscillator potential starts out
in the state :

W(x, 0) = A[ 3y, (x)+ 4y, (x)]
(2) Find A. 1

(b) Construct y(x,1). !

(c) What is the frequency of oscillation of \i!(x,t) 22
2

kAl

(d) How the answer of “c” will change if

w(x 0)= A3y, (x)+4y; (x)]? 4

() What will be the average energy of the system in
both the cases? 2

9. What is Larmor precession? Explain the theory of
Anomalous Zeeman Effect. Why Paschen Back effect
and Normal Zeeman effect have certain similarity?
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