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B.Sc. DEGREE EXAMINATION, NOVEMBER 2016.
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Major Paper X — RELATIVITY AND QUANTUM MECHANICS
Time : 3 hours
    Max. Marks : 75

SECTION A — (10 × 2 = 20 marks)

Answer any TEN questions.

1. What is an inertial frame?

2. State the postulates of special theory of relativity.

3. State Heisenberg’s uncertainty principle.

4. Find the De Broglie wavelength associated with an electron with a velocity 107 m/s.

5. What is a linear operator?

6. Explain the physical significance of wave function.

7. Find the expectation value <x> of the position of a particle trapped in a box L wide.

8. A particle is moving in a one dimensional box of width 10
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 calculate the probability of finding the particle within an interval of 1angstrom at the center of the box, when it is in its state of least energy.

9. What is laboratory frame or system?

10. Explain centre of mass co-ordinate system.

11. How fast would a rocket have to go relative to an observer for its length to be contracted to 99% of its length at rest.

12. The life time of an excited state of an atom is about 10-8 s. Calculate the minimum uncertainty in the determination of the energy of the excited state. 

SECTION B — (5 × 5 = 25 marks)

Answer any FIVE questions.

13. Explain Minkowski’s  four dimensional space-time continuum.

14. Obtain the relationship between group velocity and phase velocity.

15. State the basic postulates of wave mechanics.

16. Obtain the energy eigen value of  particle in a box.

17. Explain differential scattering cross- section and total scattering cross- section.

18. Explain length contraction and time-dilation.

19. A particle of rest mass  m0 moves with speed (Cx2-1/2) .Calculate its mass, momentum, total energy and kinetic energy.

SECTION C — (3 × 10 = 30 marks)
Answer any THREE questions.

20. Explain Michelson-Morley experiment.

21. With a neat diagram explain G.P. Thomson’s experiment.

22. Derive time-dependent Schrodinger equation.

23. Obtain the eigen value of  linear harmonic oscillator.

24. Show that differential scattering cross section  is equal to the square of the scattering amplitude.
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