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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.








Part - A 



Max.Marks:20
Answer all QUESTIONS.
	1.
	Define space lattice 
	[2M]

	2.
	Define point defects and give two examples.
	[2M]

	3.
	What are the conditions for constructive and destructive interference?
	[2M]

	4.
	How is the condition of population inversion perceived in semiconductor lasers?
	[2M]

	5.
	Write two applications of ultrasonics in non destructive testing.
	[2M]

	6.
	How is the particle determined for nano-particles? Does X-rays give an accurate account of size?
	[2M]

	7.
	State Bragg’s law.
	[2M]

	8.
	Define artificial radioactivity with two examples.
	[2M]

	9.
	When is resonance observed in forced vibrations? What are the applications of resonance?
	[2M]

	10.
	How wavelength of source is obtained using diffraction grating?
	[2M]



Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	How is the arrangement of points in space classified? List out all the possible arrangements with relation between their lattice parameters
	[5M]

	
	b)
	What are Miller indices? What is the procedure to obtain the miller indices?
	[5M]

	
	
	
	

	12.
	a)
	Derive the expression for the concentration of vacancies and energy associated with the vacancies.
	[5M]

	
	b)
	With the necessary diagrams, explain the Laue method of diffraction to obtain the crystal structure.
	[5M]

	
	
	
	

	13.
	
	Explain the formation of Newton’s rings in reflection pattern with the necessary diagrams. How wave length of source is determined using Newton’s rings?
	[10M]

	
	
	
	

	14.
	a)
	Explain a three level laser system with necessary diagrams.
	[5M]

	
	b)
	Define nuclear fusion. Explain the fusion in stars taking any cycle as example.
	[5M]

	
	
	
	

	15.
	a)
	Obtain the expression for displacement for an undamped simple harmonic  oscillator.
	[5M]

	
	b)
	Explain the method of production of ultrasonics using piezoelectric effect.
	[5M]

	
	
	
	

	16.
	a)
	What are the top down fabrication techniques? Explain the thermal evaporation technique.
	[5M]

	
	b)
	How nano materials are characterized using TEM 
	[5M]

	
	
	
	

	17.
	a)
	Derive the packing fraction of SC.
	[4M]

	
	b)
	What are the advantages and disadvantages of substitutional defects?
	[3M]

	
	c)
	Derive the expression for the resolving power of grating.
	[3M]

	
	
	
	

	18.
	a)
	How are semiconductor diode lasers classified? What are the differences between them?
	[4M]

	
	b)
	What are the differences between free and forced vibrations?
	[3M]

	
	c)
	What are applications of nanomaterails?
	[3M]
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