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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 of a unit cell. Deduce packing factor for BCC, FCC, and HCP lattices.
	L1
	CO1
	[8M]

	
	b)
	Calculate the interplanar spacing for (111) planes of a crystal with a lattice constant of 4.05 .
	L3
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	What do you mean by point defects? Describe various types of such defects.
	L2
	CO2
	[8M]

	
	b)
	Calculate the energy of formation of a vacancy in Ag metal. The equilibrium vacancy concentration at 800 °C is 3.6 x 1023 m-3. Given its atomic weight and density at 800 °C are 107.9 g/mol and 9.5 g/cm3 respectively.
	L2
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	Write a short note on damped vibration.
	L1
	CO3
	[8M]

	
	b)
	Explain production method for ultrasonic waves using piezoelectric effect.
	L2
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Compare and contrast hard and soft magnetic materials.
	L3
	CO4
	[8M]

	
	b)
	Write down the names of any two ferromagnetic materials and briefly explain some applications.
	L4
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Explain in detail BCS theory of superconductivity.
	L2
	CO5
	[8M]

	
	b)
	The superconducting transition temperature (Tc) of a material with isotopic mass 199.5 is 4.185 K. Calculate Tc when its mass changes to 203.4.
	L3
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	What is top-down synthesis of a nanomaterial? Describeplanetary ball milling with necessary sketches .
	L2
	CO6
	[8M]

	
	b)
	Write down a short note on carbon nanotubes.
	L1
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Explain any two Bravais lattices.
	L2
	CO1
	[5M]

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

	
	c)
	 Write a note on compound pendulum.
	L1
	CO3
	[5M]

	
	
	
	
	
	

	8.
	a)
	What are ferrimagnetic materials? 
	L2
	CO4
	[5M]

	
	b)
	Describe type-I and type-II superconductors.
	L3
	CO5
	[5M]

	
	c)
	Describe quantum confinement? 


	L3
	CO6
	[5M]
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