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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.





Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6









Part - A 


Max.Marks: 6x2=12

[image: image1.wmf] Answer all QUESTIONS, EACH QUESTION CARRIES 2 MARKS.
	
	
	BCLL
	CO(s)
	Marks

	1
	State the Heisenberg uncertainty principle? Write its relations.
	L5
	CO1
	[2M]

	2
	Define the terms spontaneous emission and stimulated emission.
	L2
	CO2
	[2M]

	3
	Explain the Meissner effect significance in superconductivity.
	L4
	CO3
	[2M]

	4
	Write a note on piezoelectric materials.
	L1
	CO4
	[2M]

	5
	Draw the energy band diagram for unbiased P-N junction diode.
	L6
	CO5
	[2M]

	6
	How does surface-to-volume ratio affect the physical and chemical properties of nanomaterials?
	L2
	CO6
	[2M]








           Part – B


Max.Marks: 6x8=48
ANSWER ALL QUESTIONS. EACH QUESTION CARRIES 8 MARKS.
	
	
	BCLL
	CO(s)
	Marks

	7
	 Describe the Davisson and Germer’s experiment to support the de Broglie’s hypothesis?
	L4
	CO1
	[8M]

	
	OR
	
	
	

	8
	 Derive the expression for the Eigen energy and wave function for a particle in one-dimensional potential box using time-independent Schrödinger equation 
	L4
	CO1
	[8M]

	
	
	
	
	

	9
	Explain the construction and working of a semiconductor laser.
	L2
	CO2
	[8M]

	
	OR
	
	
	

	10
	a) Derive an expression for the acceptance angle.
b) The core and cladding refractive indices of an optical fiber are 1.48 and 1.46 respectively. Calculate the acceptance angle in air.
	L4
L5
	CO2
	[8M]

	
	
	
	
	

	11
	Explain the concept of ferromagnetic domains and explain the B-H curve based on ferromagnetic domains
	L2
	CO3
	[8M]

	
	OR
	
	
	

	12
	Describe the main postulates of BCS theory. What role do Cooper pairs play in superconductivity?
	L3
	CO3
	[8M]

	
	
	
	
	

	13
	Differentiate between electronic and ionic polarizability. Discuss the nature of their dependence on the frequency of the applied electric field and temperature.
	L4
	CO4
	[8M]

	
	OR
	
	
	

	14
	Derive the Clausius-Mossotti equation and state the physical significance of it in dielectrics.

	L4
	CO4
	[8M]

	
	
	
	
	

	15
	a) Define the direct and indirect band gap semiconductors.

b) Derive an expression for Hall voltage and mention its applications.
	L1
L4
	CO5
	[8M]

	
	OR
	
	
	

	16
	Explain the I–V characteristics of a p-n junction diode under forward and reverse bias conditions. Mention its significance with a neat diagram.
	L4
	CO5
	[8M]

	
	
	
	
	

	17
	a) State the different types of quantum confinement (1D, 2D, 3D).

b) Compare and contrast the top-down and bottom-up fabrication techniques.
	L1
L3
	CO6
	[8M]

	
	OR
	
	
	

	18
	Describe transmission electron microscopy (TEM) used for the structural characterization of nanomaterial’s.
	L3
	CO6
	[8M]
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