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[. The classical energy of a harmonic oscillator i amphtude x, was found to have a value equivalent i0
the energy spacing of its quantum mechanical treébment.
(a) F xpress the quantum vibrational frequency, v of the oscillator in terins of k, x, and 4. Where k
s the force constant and 4 is the Planck’s constant.
(b)  If the force constant is 200'Nm™ and the quantum mechanical energy spacing is wne-hv unit,
nind the value of x,. '
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2. The wave function for the 1% excited state of 2 hérmonic oscillator is Y(x) = Axe ‘”‘""'., where 4 and @

are constants.
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ko . [(32a3\4 IPSRION .
(a) Show that the normaiizat:on constant, A is { ——- ) [Use: f 5 e~ ax gy ;‘:(_7_5’ 1 v
(4 e’ —
= dz o i It r
(b) i=xpress the second derivative, > of Y m‘» terms of e¢, X ana Y. .
23 (c) By comparing the equivalent terms in 2(b)| above and those of the Schrodinger wave equation:
A% § 2m L_ 1 . ome
dx? " p2\T 2% “x )I‘b 3

med i [2 8 w— Do
Show that: @ = —-- and = ifzw‘ O( = M'lw
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