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sheet will be issued.

Note: Attempt five Questions in all, selecting one question from each
from section A, B, Cand D, Section £ js compulsory,

SECTION A

1. (a). What is length contraction and time dilation in Special
theory of relativity? Deduce an EXxpression for both, in
regard to the interval between two events measured from
two different frames of reference. (7)

{b). Calculate the rest mass, relativistic mass and momentum
of a photon of energy 5eV, (3)

2. (a). Explain the terms spontaneous emission ang stimulated
emission with schematic diagram., (3)

(b). Explain the construction and working of a Helium-Neon
laser with energy level diagram. (4)

(c). A He-Ne laser is emitting a laser beam with an average
power of 4.5 mW. Find the number of photons emitted per
second by the laser. The wavelength of the emitted

radiation is 6328 A (3)
SECTION B

3. Discuss the theory of forced oscillations ang obtain an

expression for amplitude resohance. (10)
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4. (a) Explain how transmission of light takes place in optica!

fibers. (5)

(b). The angle of acceptance of an optical fiber is 30¢ when

kept in air. Fing the angle of acceptance when it g in

medium of refractive index 1.33. (5)
SECTION C

5. (a). Derive the time—independenf Schrodfnger wave equation.

(5)

(b). An electron has a speed of 600 m/s with an accuracy of

0.005%, Calculate the certainty with which We can locate

the position of the electron, (3)

(c). Prove the non-existence of electrons inside the nucleus.

(2)

6. (a). Write short note on continuous ang characleristics

X-rays. . (5

(b). Discuss Bremsstrahlung effect in detajls. (5)
SECTION D

7. By using Maxwell's equations develop wave equation for electric

and magnetic fiejds in free space. (10)

8 (a). Explain Meissner effect. . (3)

(b).

(c).

Explain general properties of Superconductors. Give two
applications. (3)

Write a short note on Isotope effect ang high temperatyure
Superconductor, (4)
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SECTION E

. What is Galilean transformation? Derive Galilean

transformation eguations. (5)

. The Ruby laser has two states at 300K and 500K. If it emits

light of wavelength 7000A, then calculate the relative
population (Given, k= 8.6 x 107° eV/K). (5)

. The core of an optical fibre is fabricated from a material

such that relative core-cladding index difference is 0.01.
The refractive index of cladding is 1.3. Keeping the material
of the core same, the cladding material is replaced by
another medium, such that core-cladding index difference
is now 0.02. Calcuiate the ratio of light gathering ability of
the optical fibre for the two cases with refractive index of
outer medium to be 1. (5)

. Establish time dependent Schrodinger wave equation and

further deduce time independent equation from it. (5)



