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Instructions:
You could use your notes.
Invigilators can award zero if any unfair means is resorted.

I. A functionally graded material does not have uniform distribution of opaque particles
instead there are more number of opaque particles in the center and reduce significantly
towards outer edges. The volumetric density (particles/volume) is a function of radial

22
distance from the center and could be modeled as N(r)=NOe( I J Where, Ny is the

maximum volumetric density (at the center), r =%, , and rj is the radius of the inscribed

circle. Assume x and y vary from -a to +a. The origin is located at the center of the plate.
Derive an expression for Beer Lambert’s law of absorption for such material.

Assume that outside the inscribed circle there are few particles and they could be ienored.
Each particle has same area, o. [20]
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2. A single focusing lens 1s required for focusing the collimated beam from laser delivery
system. Find the following: |

a) Focal length required for a 2 mm (z= 254 mm) collimated 930 nm beam to be focused
down to 500 pm. Find the prediction error when approximate formula is used. [7.5]

b) The beam size D(z) at z= 300 mm in the region between the focusing lens and the beam

waist. [3]
c) The depth of focus for the given focusing optics. [7.5]
Assume M’=1.1.
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