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PART - A
AnswerALL the questions (10 X 2 =20)

1) Define “the invariant interval” of two events inespal theory of relativity

2) What is a 4vector? lllustrate with an exam,.

3) What arethe components of a current densi-vector? Write down the equation of continuity
covariant form.

4) What is Lorentz condition? State the condition atstensor notatic.

5) Define differential scattering cross sec.

6) Write down the Schroedinger equin for the radial wave function.

7) Distinguish between the first order and the secomti®r transitions of time dependent perturba
theory with schematic diagrar

8) What is dipole approximation in emission/absorpfoocess of an ator

9) Write down the Diraenatrices in terms of the (2x2) Pauli spin matriaed unit matri.

10) Explain briefly the significance of the negativeeggy states of the Dirac equa.

PART — B
Answer anyFOUR questions (4 X7.5=30)

11) (i) Define the energygromentum -vector ad obtain the relation between relativistic eneagyl
momentum. (ii) If a particle’&inetic enrgy is one fourthts rest energy, what is its spe

12) Establish the invariance &.B under Lorentz transformation.

13) Outline the Green’s function method of cining a formal solution of the Schroedinger wi
equation in scattering theory.

14) Discuss the timelependent perturbation theory to obtain an expasfr the amplitude of firs
order transition.

15) Establish thathe total angular momentum (orbital + spin) of &lectron is a conserved quantity
Dirac’s theory.

PART - C

Answer anyFOUR questions (4 X 12.5 =50)

16) (i) Explain how the laws of conservation of rel&tic energy and momentum establish the obse
change in wavelength of ¥y in Compton scatteril
(ii) Establish the worlenergy theorem of relativi.




17) Obtain the transformation equations among the compis of electric and magnetic fields of the
special theory of relativity.

18) Outline the partial wave analysis of the scattetimgory to obtain an expression for the scattering
amplitude.

19) Discuss the interaction of an atom with radiaticeidf and obtain an expression for the transition
probability per unit time in terms of energy deysit the radiation field.

20) Set up the Dirac’s wave equation. Obtain its plaage solutions and the energy spectrum.
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