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o (2) P quesiions arc, compie o
(2) Figures to the right indicate full marks. AT
(3) Draw neat diagrams wherever necessary. N

(4) Symbols have their usual meaning uniess otherwise stated " '
(5) Use of logtable and nonprogrammable calculator is allqu\{e'd.

{

1. (a) Attempt any one. 2 i 1%
(i) Write the Schrodinger equation for linear harmor‘l.ji;}"ascmator-
oduce it to dimensioniess form. Soive it by operator method.
(ii) Show that the operators L, and L2 have the eigenvalue i 7 and
\?“‘ ;
I(I+1)h* respectively. Q\‘
549 »
Given : L, =—ih= and Q-
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(b) . Attempt any one. o= g 5
(i) What is zero po'ht‘J energy of linear harmonic oscillator?
Explain it by u°€ﬁg Heisenberg Uncertainty principle.
(ii) Draw the spa\e?quantisation diagram for f electron. Calculate
the cosinef the angle between L and z-axis.
;_'\j
t.‘.’
2. (a) Attempt any ope. 10
(1) Dis‘édss Stern Gerlach experiment, which demonstraies the
.ééiétencc of magnetic moment associated with electren spin.
(ii)\.{;i"Show quantum mechanically that, when electron undergoes a
‘ 0 transition between two states having energies E_ and B
ek respectively, its average position oscillates with frequency
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(i1) The wavefunction for a linear harmonic oscillator for n
2

is given by U,(y) = 2A,(2y? — 1)e™>" 2.
Using the lowering operator find wavefunctions U and U

(b) Attempt any one.
(1) Define symmetric and antisymmetric wavefunctions. Which, \~

~ of these wavefunctions obeys Pauh s exclusion pr mcxple‘?

"\

W00 —> Y100 is allowed or forbidden transition. QQ

). Attempt any one. :
emits a spectral line offrequency v,

(i) An atom with >pm Zero,
when transition takes place from an L = 2 to L, =1 level. Show
ctral line in the

thc splittin of energy levels and of the

Justxfy your answer.
State selection rules for allowed transitions and find wh ther
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