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Answer any five questions from below.

1. A particle is subjected to a constant potential H=H, for t>0and H=0for t<0. What is the
probability of transition to a final state |n> from initial state | k> if the duration of the
potentialist ? 5

2. (i) A 1d harmonic oscillator in the state n=1 is subjected to a constant force. Which states will
be excited due to this perturbation acting from t=+oo to t=-c0 ?
(i) Explain what are infinitesimal generators of a Lie group. Explain what is the quadratic
Casimir operator of the SO(3) group. 2+(2+1)

3. Establish the expression for the translation operator in a quantum mechanical system.
Explain when the system will be translationally invariant. 3+2

4. a) Write down the condition for validity of WKB approximation.
b) Use the WKB approximation to find the allowed energies (E,,) of an infinite square

well with a “shelf” of height V, extending half-way across.

Vix)=Vy ifO0<x<a/2
=0 if %<x<a

=00 otherwise 1+4
5. a) Infinitesimal Lorentz transformation AY = &) + w}, where w) are small parameters.
From the invariance of metric tensor under Lorentz transformation show that w,,, = —wy,,.
b) Discuss the discrepancies in Klein Gordon theory of relativistic quantum mechanics. 243

6. Write down Dirac equation and its conjugate form of equation. From this establish current
conservation equation for Dirac particle. Is probability density positive? 1+1+2+1

7.a) Show that 11y isascalarbut 1 ysy isapseudo scalar under Lorentz transformation.
b) Show that ys is a hermitian matrix. (1+2)+2



