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Answer the following Questions:

Question one:

a) Replace the following classical mechanical expressions with their
. ) 1
corresponding Quantum mechanical operators. p, and EmVXZ.

b) For a particle in an infinite one-dimensional box, write and plot the wave

functions and the energy levels for n=1, 2, and 3. Calculate,%, what

n

happens for this quantity as n — oo.

c) For a particle in a harmonic oscillator potential has the following normalized
wave function:

lw )= %|y/1>+ Alw , ), find the value of the constant A.

Question two:

Calculate
a) [xH]

d
b) E<X>
+ Mo i Mo i
a, , = |—| X+——D , o [ X——D
C) [ a ] where a = | » [X+ma) pxj a » [x — pxj

Question three:

Prove the following:
a) The operator | = [i)i]is the identity operator.




b) The hermitian operators have real eigenvalues and orthogonal eigenfunctions.

c) The operator Py is hermitian.

Question four
A particle of mass m moves in a one-dimensional box of length L, with boundaries
atx=0and x = L.
a) Calculate the probability that the particle is found somewhere in the region
0 <x<L/4.
b) For what value of n is there the largest probability of finding the particle in
0 <x<L/4.

Table of the distribution of Marks.

Question | a b C
One 1 2 2
Two 2 2 2
Three 1 2 2
Four 2 2




