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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.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 15 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	a)
	Explain interference of light in thin films and obtain the conditions for maxima and minima due to interference of reflected light.
	L2
	CO1
	[8M]

	
	b)
	Write any three differences between Fraunhofer diffraction and Fresnel’s Diffraction.
	L1
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	Explain the construction and working of He-Ne Laser
	L2
	CO2
	[8M]

	
	b)
	What is acceptance angle of an optical fiber and derive an expression for it?
	L2
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	Derive an expression for density of energy states of electrons.
	L3
	CO3
	[8M]

	
	b)
	What is Fermi-Dirac distribution function? Explain its variation with temperature.
	L2
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Explain Classical free electron theory and derive an expression for electrical conductivity based on Classical free electron theory.
	L2
	CO4
	[8M]

	
	b)
	Find the relaxation time of conduction electrons in a metal of resistivity 1.54x10-8 ohm-m, if the metal has 5.8x1028 conduction electrons per m3.
	L4
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Describe G P Thomson’s experiment to verify the wave nature of electrons.
	L3
	CO5
	[8M]

	
	b)
	Show that energy of a particle in one dimensional potential box is quantized.
	L3
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	What is effective mass of an electron? Derive an expression for effective mass of an electron.
	L2
	CO6
	[8M]

	
	b)
	Explain the classification of solids into conductors, semi-conductors and insulators.
	L2
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Why the central spot in Newton’s rings is dark?
	L1
	CO1
	[5M]

	
	b)
	What are Einstein’s coefficients? Derive the relation between Einstein’s coefficients?  
	L2
	CO2
	[5M]

	
	c)
	Define Phase space and ensemble.
	L1
	CO3
	[5M]

	
	
	
	
	
	

	8.
	a)
	What are the failures of Classical free electron theory?
	L2
	CO4
	[5M]

	
	b)
	Explain the concept of matter waves. Derive an expression for de-Broglie wavelength.
	L2
	CO5
	[5M]

	
	c)
	What are Brillouin zones? Explain using E-K diagram.
	L2
	CO6
	[5M]
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