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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)
	Calculate the atomic radius, co-ordination number and Atomic packing factor(APF) for Body centered cubic (BCC) Structure.
	L3
	CO1
	[7M]

	
	b)
	Derive the expression for the interplanar spacing between two parallel planes with Miller Indices (hkl).
	L2
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	Describe with a neat diagram, Laue’s method of determination of crystal structure.
	L2
	CO2
	[7M]

	
	b)
	Calculate the glancing angle on the (100) plane of a cubic rock salt crystal (a=2.814 Aº) corresponding to second order diffraction maxima for x-rays of wavelength λ = 0.71 Aº .
	L3
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	Describe the Young’s double slit experiment with suitable diagram and write down the conditions of constructive and destructive interference.
	L3
	CO3
	[7M]

	
	b)
	Calculate the wavelength of spectral light by using grating.
	L3
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Explain the principle, construction and working of semiconductor diode laser with suitable diagram.
	L3
	CO4
	[7M]

	
	b)
	 Derive the relation between the probabilities of spontaneous emission and stimulated emission in terms Einstein’s coefficients.
	L3
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Explain the production and properties of ultrasonics by magnetostriction effect.
	L3
	CO5
	[7M]

	
	b)
	Write the applications of ultrasonics.
	L2
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Outline with neat sketch the bottom up & top down approaches in nanotechnology.  Explain Ball Milling process for synthesis of nano particles with a neat sketch.
	L2
	CO6
	[7M]

	
	b)
	What are the unique properties of CNTs?
	L2
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Calculate the atomic radius, co-ordination number and Atomic packing factor(APF) for simple cubic (SC) structure.
	L3
	CO1
	[5M]

	
	b)
	Electrons are accelerated by 344 volts and are reflected from a crystal. The first reflection maximum occurs when the glancing angle is 600. Determine the spacing of the crystal.
	L3
	CO2
	[5M]

	
	c)
	Write any three applications of Resolving power of Grating.
	L3
	CO3
	[4M]

	
	
	
	
	
	

	8.
	a)
	Explain population inversion and metastable state with neat diagrams.
	L3
	CO4
	[5M]

	
	b)
	What is Torsional pendulum? Explain.
	L1
	CO5
	[5M]

	
	c)
	Cell Y has a surface area of 40 μm2, and a volume of 8 μm3, Cell Z has a surface area of 72 μm2 and a volume of 12 μm3. Determine their S/V ratio and which cell has greater S/V ratio.
	L3
	CO6
	[4M]
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