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Write the answer for each unit in separate sheet

UNIT- PHS 301.1

OUANTUM MECHANICS-III

GROUP-A
l. Answer any TWO from the following questions: 2x2:4

a) Explain the Laporte selection rule.

b) Show that an attractive potential leads to positive phase shifts whereas a repulsive

potential to negative phase shifts.

c) Prove that it is impossible to construct a completely anti-symmetric spin function
for three electrons.

d) Distinguish between adiabatic and sudden approximation in perturbation theory.

CROUP-B

2. Answer any rc. from the following questions: 2x4:8

a) Write down the zeroth-order wave function for the ls2s excited state of the "Hea

atom.

b) Consider a system of two spin half particles in a state with total spin quantum

number S:0. Find the eigen value of the spin Hermitian H : Air .i2where A is

positive constant in this state.

c) Consider a large number of Fermions of mass m are confined in a cubical box of size

L. Find the number of Fermions with energy less than E .

d) lf tr1r1=rosxp(-ar)/rwhere Ii and aare constant. Show that differential scattering

cross section is independent of 0and / for low energy.

GROUP-C
3. Answer any Q![E from the following questions: , lx$=$

a) An electron is subjected to a static magnetic field F, = Bo2 and occupies the spin
eigen statell). At a given moment (t = 0) an additional time-dependent, a spatially

uniform magnetic field F1 (f) = Br ( cos a fi + sin a fi) is turned on. Calculate the

probability of f,rnding the electron with its spin along the negative z-axis at t > 0. 8
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