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Part-|
Answer the following questions :
A harmonic wave is represented by the wave function
@ (x,t) = 3 sin (0.6x-2.2t). Determine its amplitude, frequency, velocity and
wavelength. _
Prove that the curl of the gradient of a scalar is zero.
State and explain Bragg's law.
What is a zone plate? - 3

Position vector r is irrotational, justify. 131 :
The electric field between two parallel metal plates of area 3 cm’, changes at the

rate of 1.2 x 10° V/ms. Calculate the displacement current.

Compare the de Broglie’s wavelengths of an electron and a proton moving with the
same energy, where the proton mass is 1840 times the mass of the electron.
Name the phenomenon in which energy is converted to matter. Write the equation
for conservation of energy in this phenomenon. ;

What are the necessary and the sufficient conditions for the production of LASER?
With a neat block diagram, show and explain the components of FOCL.

Part-ll
Only Focused-Short Answer Type Questions- (Answer Any Eight out of (6 x 8§)

Twelve)
Using Gauss divergence theorem, show that the volume of a sphere is 3

4/3 nir’
Based on the band theory, classify a solid into insulators, semiconductors and

conductors with required diagrams. _ Bt
Derive the relation between the magnitudes of electric component E and magnetic
induction component B of an electromagnetic wave. Obtain the S| unit of the ratio of

the two components.

If the maximum angle of incidence is 52.74° for entrance of light into the optical fiber -
placed in air; calculate the acceptance angle and the numerical aperture.

Derive the expression for the fringe spacing in a two source interference pattern.

For a quantum particle of mass ‘m', moving along the y-axis with energy 'E’,
develop the time dependent Schrodinger's wave equation.

Explain the working of a four level LASER system with energy le'\)él diagram. What
are its benefits over a three |level LASER system?






