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                    Max.Marks:75
             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.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6









Part - A 



Max.Marks:25
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	BCLL
	CO(s)
	Marks

	1
	What is the highest possible order spectrum that can be obtained using grating?
	L1
	CO1
	[2M]

	2
	What is the basic difference between normal light source and LASER? How is it established in the properties of LASER?
	L1
	CO2
	[2M]

	3
	Define canonical and micro canonical ensembles.
	L1
	CO3
	[2M]

	4
	Enumerate success of free electron theory.  
	L1
	CO4
	[2M]

	5
	List out the properties of matter waves. 
	L2
	CO5
	[2M]

	6
	Draw the band diagrams for metals and insulators. Specify the required parameters in the diagram.
	L1
	CO6
	[3M]

	7
	What are the conditions for constructive and destructive interference in reflection pattern in thin films?
	L3
	CO2
	[3M]

	8
	What are the advantages of using optical fibers in communication?
	L2
	CO3
	[3M]

	9
	Classify the materials based on conductivity.
	L4
	CO6
	[3M]

	10
	What is the significance of effective mass? Sketch the variation in first Brillouin zone.
	L1
	CO1
	[3M]








           Part – B


   
 Max.Marks:50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	
	 
	
	BCLL
	CO(s)
	Marks

	11.
	
	Show that the loci of points of constant air thickness form concentric circles in Newton’s rings experiment and obtain the conditions for constructive and destructive interference. Arrive at the expression for the refractive index of given liquid using Newton’s rings experiment.Explain the interference in thin films due to reflection of light.
	L2
	CO1
	[10M]

	
	
	
	
	
	

	12.
	a)
	Derive the relation between the absorption, spontaneous emission and stimulated emission coefficients drawing the analogy from black body radiation.

	L4
	CO2
	[5M]

	
	b)
	What are the applications of fiber optics in medicine?
	L4
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	Derive the expression for conductivity of electrons based on quantum free electron theory. How is the expression different from that of classical free electron theory?
	L2
	CO3
	[5M]

	
	b)
	What are the assumptions of classical free electron theory?
	L5
	CO3
	[5M]

	
	
	
	
	
	

	14.
	a)
	Derive the expression for conductivity based on classical free electron theory.    
	L1
	CO4
	[5M]

	
	b)
	List out the postulates of classical free electron theory.
	L5
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	Derive the expression for Schrodinger’s time independent wave equation.
	L2
	CO5
	[5M]

	
	b)
	What is de Broglie hypothesis?

	L5
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	Show that the electrons experience allowed and forbidden energy bands when travelling in periodic potential.  
	L2
	CO6
	[6M]

	
	b)
	State Bloch’s theorem.
	L2
	CO6
	[4M]

	
	
	
	
	
	

	17.
	a)
	Arrive at the conditions for principal maxima, secondary maxima and minima for the transmission spectrum of a diffraction grating.
	L6
	CO1
	[4M]

	
	b)
	What is Fermi distribution function?  Explain its variation with temperature.
	L5
	CO2
	[3M]

	
	c)
	Illustrate the variation of Fermi Dirac function with temperature. 
	L4
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	Identify the merits and demerits of quantum free electron theory.
	L2
	CO4
	[4M]

	
	b)
	Give the physical significance of wave function.
	L2
	CO5
	[3M]

	
	c)
	Give the significance of effective mass of an electron.


	L2
	CO6
	[3M]
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