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Part - A 


                Max.Marks:25
Answer all the QUESTIONS. 
	1.
	What is atomic radius in crystal systems? Calculate atomic radius in terms of lattice parameter for FCC and BCC crystal systems.
	[3M]

	2.
	Identify the crystal systems with following lattice parameters.



i)    a=10 Å
  b=8 Å        c=5 Å
     α=42o
 β=86o
            γ=95o
ii)   a=10 Å
  b=10 Å      c=15 Å
     α=90o
β=90o

γ=120o
	[3M]

	3.
	What is Hall Effect? Discuss briefly.

	[3M]

	4.
	Give the concept of Fermi Level in an intrinsic semiconductor.
	[3M]

	5.
	How are the P-type and N-type semiconductors formed? Explain.
	[3M]

	6.
	Discuss briefly at least three properties of lasers.
	[2M]

	7.
	What is Population Inversion?
	[2M]

	8.
	Write a short note on Fibre optic sensors.
	[2M]

	9.
	Show that the ‘Surface to volume ratio’ increases when bulk material is reduced to particles of smaller size.
	[2M]

	10.
	What are carbon nano tubes?

	[2M]








Part – B


                Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	1.
	a)
	What are Miller Indices? Describe the procedure to find the Miller Indices.
	[5M]

	
	b)
	Derive the formula for calculating inter planar spacing for an orthogonal crystal system.
	[5M]

	2.
	a)
	Define the Atomic Packing Factor in crystal structures.
	[2M]

	
	b)
	Calculate the Atomic Packing Factor for FCC and HCP structures.
	[8M]

	3.
	Derive the expression for carrier concentration in an intrinsic semiconductor.
	[10M]

	4.
	a)
	Discuss the formation of depletion layer in a PN junction diode.
	[4M]

	
	b)
	Explain with diagrams, the I-V characteristics of a PN junction diode in both the biases
	[6M]

	5.
	a)
	What are Einstein’s coefficients in lasers. Find the relation between the Einstein’s coefficients.
	[6M]

	
	b)
	Considering a two level laser system, find the ratio between spontaneous and stimulated emission coefficients, if the energy difference between the two levels is 3.315 x 10-15 Joules. Given h = 6.63 x 10-34 Joule-sec and c = 3 x 108 m/sec.
	[4M]

	6.
	a)
	Explaining the propagation of light through an optical fibre, derive the expressions for Acceptance angle and Numerical aperture of the optical fibre.
	[7M]

	
	b)
	The Numerical aperture of an optical fibre is 0.39. If the difference between the refractive indices of core and cladding materials is 0.05, calculate the refractive index of the core material.
	[3M]

	7. 
	a)
	What is attenuation in optical fibres? Explain different types of attenuations in optical fibres.
	[6M]

	
	b)
	Drawing a block diagram, describe the fibre optic communication system.
	[4M]

	8.
	a)
	What are top-down and bottom-up processes for the synthesis of nanomaterials? Explain.
	[6M]

	
	b)
	Describe different applications of nanomaterials.
	[4M]
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