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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)
	Define packing factor. Deduce packing factor for BCC, and FCC lattices.
	L1
	CO1
	[8M]

	
	b)
	Derive an expression for interplanar spacing for a cubic crystal.
	L3
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	Explain edge and screw dislocations.
	L2
	CO2
	[8M]

	
	b)
	What is Schottky and Frenkel defect? Derive an expression for concentration of Frenkel defect.
	L2
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	Derive expressions for electron and hole concentration of pure Si semiconductor.
	L3
	CO3
	[8M]

	
	b)
	For an intrinsic GaAs, electrical conductivity at room temperature is 10-6 Ω-1m-1. The electron and hole mobilities are 0.85 and 0.04 m2 V-1 s-1 respectively. Calculate the intrinsic carrier concentration
	L5
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Using energy level diagram, explain the formation and working of PN junction diode.
	L3
	CO4
	[8M]

	
	b)
	Write the applications of solar cell.
	L1
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Write a note on ferrimagnetic materials? Write down their applications..
	L1
	CO5
	[8M]

	
	b)
	A magnetic field of 1800 Am-1 produces a magnetic flux of 3x10-5 Wb in a ferromagnet of cross section 0.2 cm2, calculate its permeability.
	L3
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Discuss the principle and working of Transmission Electron Microscope (TEM) for the characterization of nano materials.
	L3
	CO6
	[8M]

	
	b)
	Write the applications of nanomaterials in any two fields.
	L1
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Write down the steps for finding crystal planes using miller indices
	L1
	CO1
	[5M]

	
	b)
	Describe Burger’s vector.
	L3
	CO2
	[5M]

	
	c)
	What are direct and indirect band gap semiconductors? Give example for each.
	L2
	CO3
	[5M]

	
	
	
	
	
	

	8.
	a)
	Explain how surface to volume ratio and quantum confinement affects on nano size materials.
	L2
	CO4
	[5M]

	
	b)
	Write the differences between type-I and type-II superconductors. 
	L1
	CO5
	[5M]

	
	c)
	Draw the V-I Characteristics of PN junction diode.
	L1
	CO6
	[5M]
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