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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:25
Answer all QUESTIONS.
	1.
	What are the crystal planes with high density of atoms in SC, FCC and BCC?
	[3M]

	2.
	Draw burger’s circuit in prefect and imperfect crystals. What is the significance of Burger’s circuit?

	[3M]

	3.
	Write the equations of motion in the following three cases

i) Physical pendulum  ii) Torsional Pendulum and  iii) Compound pendulum

	[3M]

	4.
	Define population inversion. What is the difference in the population inversion achieved in semiconductor laser and other lasers like ruby laser or any gaseous laser?

	[3M]

	5.
	Classify the optical fibers. Sketch the variation of refractive index of the core in the optical fibers based on the classification.

	[3M]

	6.
	Write any two applications of Nanotechnology 
	[2M]

	7.
	Classify the defects based on dimensions.
	[2M]

	8.
	What are the basic requirements of lasers?
	[2M]

	9.
	Write any two applications of optical fibers.
	[2M]

	10.
	List the important applications of ultrasonics.
	[2M]









Part – B



   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Evaluate the packing fraction of monoatomic metallic hexagonal closed structure.

	[7M]

	
	b)
	Draw the crystal planes (1 1 2), (2 1 0) and (1 1 1).
	[3M]

	
	
	
	

	12.
	a)
	Derive the expression for the concentration of Schottky defects and energy associated with the Schottky defect?

	[7M]

	
	b)
	What is the condition to observe diffraction? Write any two applications of X-ray diffraction.
	[3M]

	
	
	
	

	13.
	a)
	Write the equation of motion for simple harmonic motion and obtain the solution.

	[7M]

	
	b)
	Define piezoelectric effect and inverse piezoelectric effect. What is the principle involved in production of ultrasonics using piezoelectric crystal?
	[3M]

	
	
	
	

	14.
	a)
	With the help of neat diagrams explain the construction and working principle of solid state three level laser.

	[6M]

	
	b)
	What are the differences between normal light source and laser?
	[4M]

	
	
	
	

	15.
	a)
	Derive the condition for propagation of light in optical fibers.

	[6M]

	
	b)
	List out the factors that affect the propagation of light in optical fibres and explain affect of each factor in brief.
	[4M]

	
	
	
	

	16.
	a)
	What are bottom-up fabrication techniques?





	[2M]

	
	b)
	What are the steps involved in thermal evaporation and Ball Milling? 
	[8M]

	
	
	
	

	17.
	a)
	How are ultrasonics produced using magnetostriction effect?

	[6M]

	
	b)
	Calculate the interplanar spacing for (3 2 1) plane in a simple cubic lattice whose lattice contact    a = 4.2×  [image: image2.png]10710



 m.
	[4M]

	
	
	
	

	18.
	a)
	Calculate the numerical aperture, accepting angle and  critical angle of an optical fiber, having refractive index of the core, 1.5 and refractive index of cladding, 1.45.

	[4M]

	
	b)
	Explain the construction and working of He-Ne laser with neat diagram.
	[6M]
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