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Note : All questions have to be atttempted.

I Attempt any four of the following :

(a) What is length contraction and time dilation in
special theory of relatMty ?

(b) What is interference of light ? Discuss the
necessary conditions for interference of light.

(c) What is polarization of light ? Light waves can
be polarized while sound waves can not be.
- Explain.

(d) Describe the formation and significance of
hysteresis loop.

(e) Explain para, dia and ferro magnetism.

(f) Give an elementary account of superconductivity
and applications of superconductors.
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2 Attempt any four of the following :

(a) Calculate the kinetic energy of an electron
moving with a velocity of 0.98 times the
velocity of light in the laboratory system.

- (b) Show that the de Broglie wavelengh of the
particle is equal to its Compton wavelength when
its velocity is 0.707c where c is the velocity of
light

(c) Describe the construction and working of a ruby
laser with necessary diagrams.

(d) Newton's rings are observed in reflected light of

l,=5.9x10-7m. The diameter of the 10th dark
ring is 0.005m. Find the radius of curvature of
the lens and thickness of the air film.

_ 
(.1 A l|-cm tube containing cane sugar solution

(specific rotation:66o) shows optical rotation

70. Calculate the strength of the solution.

(f) An electron is confined to a box of length

10-8m, calculate the minimum uncertainty in its
velocitv.

3 Attempt any two out of three :

(a) What is stimulated emission ? Derive an
expression for Einstein's coefficients.

(b) Describe the Rayleigh's criterion for the limit of
resolution. Obtain an expression for the resolving
power of a diffraction grating.
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(c) Explain type I and type II semiconductors.
Also briefly discuss the important property
changes during the transition.

4 Attempt any two out of three :

(a) Explain the formation of interference fringes by
means of a F'rensnel's biprism when a
monochromatic source of light is used and derive
the expression for the fringe width.

(b) Describe the construction of a Nicol prism.
Explain how it can be used as a polarizer and
as an analyzer.

(c) State Heisenberg's uncertainty principle.
Discuss its significance and importance.

5 Attetmpt any two out bf three :

(a) What do you mean by diamagnetism ?
Explain the Langevin's theory of diamagnetism.

(b) Discuss the propagation of electromagnetic waves
in free space. Show that electric and magnetic
fields are mutually perpendicular and
perpendicular to direction of wave propagation.

(c) Solve the Schrodinger wave equation for a
particle in a rectangular potential box.
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