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PHYSICS (Honours)

[Quantum Mechanies and Applicationsi

Paper : C 11-T
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Full Marks :40 Time : Two I{tiurs

The figures in the margin inciicate full marks"

Candidates are required to give their answers
in their own ,,uords as far as practicable.

Group - A

l. Answer anylive of the follow,ing qrrestions : 2x5:10

(a) Show that the momentum operator is Hermitian. 2

(b) Which one of the following wave functitrns is a
well-behaved wave function in the raflge

-6 <.r < m? Justi& yo.,r arr-swer.

(i) vr =,aexp(-x)

Cu) V, = ;.*p(-r')

(c) The operator fr.{) has the eigenvalue cr.- \, dx)
Derive the corresponding eigenfunction.
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Group - C

Answer any one of the following questions :

10x1:10

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

v(x, o) = Al3vo(x)++ry, (x)]

(a) Find A.

(b) Construct ,y(x,r).

(c) Wtat is the frequency of oscillation of ry(x,r)1'7 ?

2

(d) Hou, the answ"er of n'c" will change if
v(x,0) = Al3vo(x)++ry;(x)]t 4

(e) What u.ill be the average energy of the systenn in
boththe cases? 2

9. E4rat is Larrnor precession'/ Explain the theory of
Anomalous Zeeman Etfect. Why Faschen Back effect
and Normal Zreman effect have certain similarity?

3+5+2
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