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N.B.: 1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Symbols have their usual meanings.
4) Use of non-programmable calculator is allowed.

Attempt any TWO. 16

Define reverberation time. Derive Sabine’s formula for reverberation time.

Explain various applications of lasers.

Explain the light propagation through an optical fiber. Find the numerical
aperture of an optical fiber.

Describe the construction and working of a He-Ne laser.

Attempt any TWO.

Explain characteristics of Face centered cubic lattice in terms of 1) Unit
cell volume (V) 2) Atoms per unit cell (Z) 3) Co-ordination number (CN)
4) Atomic radius (r)

Define packing fractlon‘? Show that the maximum fraction of the unit cell
volume which can be filled by hard spheres in the SC and BCC lattice is
0.52 and 0.68 respectively. -

Explain how the lattice parameter is related to molecular weight and
density in the single crystal.

Write short notes on Miller Indices and steps to find out the Miller indices
of a particular lattice plane.

Attempt any TWO.

Explain how the semiconductor materials differ from that of metals and
insulators and write a difference between intrinsic and extrinsic
semiconductors.

Draw and explain neat labeled magnetic hysteresis curve.

Explain the electromagnetic spectrum, and also explain the possibilities of
events that are possible when the incident photon interacts with matter.

What is the electrostriction effect? Write a note on Piezoelectric materials.
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Q.4

(A)

©)

Attempt any ONE. 4

Calculate the numerical aperture of a step index fiber for an optical fiber
that has a core of refractive index 1.5 and cladding of index1.48. Also
determine the maximum angle for entrance of light if the fiber is put in air.

Explain the factors affecting the acoustic quality of building.

Attempt any ONE. |

A substance with FCC lattice has density 6250 % and molecular weight
60.2. Calculate the lattice parameter ‘a’.

Given: Avogadro number = 6.02 X 10%¢(Kg — Mole)™*

Draw crystal lattice planes ( 2, 3, 1) and (1, 1, 1) in a unit cell of cubic
System. |

Attempt any ONE.
Explain Ferromagnetic materials with an example.

A

Explain the phenomenon of transmission taking place when light is

incident on matter.
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