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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 14 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)
	Compute packing factors for Simple Cubic and BCC structures.
	L3
	CO1
	[7M]

	
	b)
	Derive the expression for inter planar distance in cubic crystals.
	L2
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	State and explain Bragg’s law and deduce Bragg’s condition from it.
	L2
	CO2
	[7M]

	
	b)
	Distinguish between edge and screw dislocations.
	L2
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	What is meant by microcanonical, canonical and grand canonical ensembles? Compare these three types of ensembles.
	L2
	CO3
	[7M]

	
	b)
	What is Phase space?
	L1
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Describe Davision and Germer’s experiment in support of matter waves.
	L2
	CO4
	[7M]

	
	b)
	Derive time independent Schrodinger wave equation.
	L2
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Derive the expression for the electrical conductivity of a conductor according to Quantum free electron theory.
	L2
	CO5
	[7M]

	
	b)
	What is Fermi Dirac distribution function? Find the temperature at which there is 1% probability of a state with an energy 0.5eV above Fermi energy.
	L2
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Show that when an electron travels in periodic potential provided by the lattice, it experiences allowed energy bands separated by forbidden

regions.
	L3
	CO6
	[7M]

	
	b)
	Explain the physical significance of effective mass of electron.
	L2
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Find out the miller indices of a plane whose intercepts are a, b/2, 3c
	L3
	CO1
	[5M]

	
	b)
	Describe various point defects in materials.
	L1
	CO2
	[5M]

	
	c)
	What are Fermions? Explain their characteristics.
	L1
	CO3
	[4M]

	
	
	
	
	
	

	8.
	a)
	Calculate velocity and kinetic energy of an electron having a wavelength of 0.21nm.
	L3
	CO4
	[5M]

	
	b)
	What are the draw backs of classical free electron theory?
	L1
	CO5
	[5M]

	
	c)
	Classify materials into conductors, semiconductors and insulators.
	L3
	CO6
	[4M]
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