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 Note: No additional answer sheets will be provided.

Part - A 

Max.Marks:10

Answer all QUESTIONS.

1. What is the effect of size on the properties of Materials?

2. Construct the Wigner Seitz Cell?

3. Give the examples of monoclinic and triclinic?

4. Define the packing factor?

5. What is x-rays wavelength range?

6. Write the expression for Madelung constant.
7. What is the de Broglie wavelength of a baseball moving at a speed v = 10 m/sec? 


(Mass of baseball m=1kg)

8. Explain Energy gaps in semiconductor.

9. Write the expression for Debye temperature.
10. What is Neel’s temperature?
Part – B
Max. Marks: 50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
1. a)  What is the importance of Nanoscale Elements in Traditional Technologies.
   b)  Explain in detail two dimensional crystal structures. 
2. a)  What are the point groups and space groups? Give their number of three-dimensional   

          lattices.








  


[4M]

   b)  Derive the interplanar distance (d) using crystallographic axes for cubic structure. 
[6M]
3. Derive the expression for Reciprocal lattice to BCC and FCC lattice.

4. a) What is the significance of Quantum Mechanics in Nanotechnology? 
   b) State and explain the Heisenberg’s uncertainty principle.

5. a) If a particle is trapped in a two-dimensional box find the energy.



[6M] 

   b) Briefly discuss on Concepts of Quantum Confinement 




[4M]
6. a) Bring out Phase Diagram modelling using the CALPHAD method.
   b) Explain in detail Phase Transition in Nanostructures.

7. Obtain expressions for energy Eigen values and wave functions for a free electron trapped in 
   a metal when subjected a one-dimensional potential barrier defined as follows:



V = 0 for 0 ≤ x ≤ L,

    

    = ∞ for L < x < 0.

-- 00 -- 00 --




A14




















PAGE  

