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Part - A 



        Max.Marks:25
Answer all the QUESTIONS. 
1. Show (010), (110) and (111) planes in a cubic crystal.





(3M)

2. Derive Braggs law of x-ray diffraction.







(3M)

3. An under damped oscillator reduced its amplitude by 1/10th of its initial value after 
100 oscillations.  If the time period is 2 seconds, find the damping constant.


(3M)

4. Distinguish between spontaneous and stimulated emission of radiation.



(3M)

5. An optical fibre has a Numerical Aperture of 0.20 and a cladding refractive 
index of 1.59.  Determine the acceptance angle for the fibre in water which has a 
refractive index of 1.33. 









(3M)

6. What is quantum confinement?








(2M)

7. Define:


a) space lattce and 

b) unit cell.







(2M)

8. Write the properties of ultrasonics.








(2M)

9. Write the applications of nano materials.







(2M)

10. Write the advantages of optical fiber communication system.




(2M) 















Part – B



           Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
1    a) 
Deduce the expression for the inter planar spacing of orthogonal crystal systems.

(6M)

      b)
Calculate the packing fraction of SC, BCC and FCC crystals.




(4M)
2    a)
Derive the expression for the concentration of Frenkel defects in crystals.


(6M)

      b)
What is Burger’s vector?  How to draw it for Edge dislocation?



(4M)
3.   a)
What is resonance?  Explain with an example.






(4M)

      b)
Derive the expression for the time period of a torsional pendulum. 



(6M)
4.   a)
Write the characteristics of lasers.







(3M)

      b)
Explain the construction and working of He-Ne laser.





(7M)
5.   a)
Explain different types of optical fibers.







(4M)

      b)
Discuss the signal distortion in optical fibers.






(6M)
6.   a)
Explain the Sol-gel method to prepare nanomaterials.





(5M)

      b)
Explain TEM with a block diagram.







(5M)
7.   a)
Explain the Magnetosctriction method to produce the ultrasonics.



(5M)

      b)
Explain the powder diffraction method.







(5M)
8.   a)
Obtain the relationship between the Einstein coefficients.




(6M)

      b)
Write a note on carbon nanotubes.







(4M)
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