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a. Explain construction and working of COz laser with eriffi l'bvel diagram. (08 Marks)

b. Discuss types of optical fibers with neat diagrams. - ,,13, ., (06 Marks)

c. Define the terms :

i) Populationinversion
ii) Stimulatedemission
iii) Optical pumping. (03 Marks)

d. A medium in thermal equilibrium at ieg erature 300k has two energy levels with a

wavelength separation of 1pm. Find@e ratio of population densifies of upper and lower
levels. ; o, 

"ttt ,,-,::,:,'::::::,,. (03 Marks)

a. Derive an expression for ener$ &nsity of radiation interms ofEinstein's coefficients.
(06 Marks)

b. Describe the recording alldteconstruction processes in,t{olography with the help of suitable

diagrams. (06 Marks)

c. Discuss the point topoint 6ptical fiber communication system. (04 Marks)

d. Calculate the nu,,perical aperture and angle of acceptance of a given optical fiber. If the

refractive indice iifthe core and cladding are=I'.563 and 1.498 respectively. (04 Marks)

::::::::: ia. Derive t[$ Expiession for interplana.r spdcing interms of Miller
I ':::;:

.

b. Desc+ibebriefly the seven crystal."sj-s s. 
,. .c. Define allotropy and polymorphiSinwith examples. .,'',

d. Draw the following planes rn.a eubic unit cell ; i ' , 
".1i*

i) (100) ii) (121) iiDq(M2) iv) (101). ",,,,,.'"'::,

a. Describe crystal structure of diamond. t',,,.,.. ' (06 Marks)

b. What are Miller"indices? Explain the prooe,.dure to find the.M-iller indices with an example.

;''-"",g''t' (05 Marks)
c. Define packin$'":i{btor and calculatd+,lt packing factor for,BCC and FCC crystal structures.

ir' r, ,,:il,l,iii,,,

d. Calculatg*1fog glancing angle fri\ncidence of X-r,a14s,;for wavelength 0.58'A on the plane

!t]]],-ofXaCl, 
which resuftSlin,g,ocond order diffraction maxima taking the lattice spacing as

3.8 I 
oA. (04 Marks)

",,,,,,',
*,,'''W'iih the neat diagram, explain construction and working of Reddy shock tube. (06 Marks)

6:r:"Describe arc discharge method of obtaining carbon nanotubes with the help of a diagram.
(05 Marks)

g. Define Mu"h ffier. Distinguir5l,,6#* subsonic and supersonic waves with example.

;" -,,, t"t,,,",i" (05 Marks)
d. Describe rd4t method ofproducing nano-materials. (04 Marks)

+l,,r,rlrrriiii#r,,

a. Describe the principle, do,mtruction and working of a Scanning Electron Microscope (SEM).
Give two applications. (08 Marks)

b. What is shock wave? State laws of conservation of mass, momentum and energy of a closed
system. ,'*Illlt"* (04 Marks)

c. Describe the dtmspy of states'for various quantum structures. (08 Marks)

indices for cubic structure.
(05 Marks)
(07 Marks)
(04 Marks)

(04 Marks)
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