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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:25
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	BCLL
	CO(s)
	Marks

	1
	Define de-Broglie hypothesis.
	L1
	CO1
	[2M]

	2
	Define mean free path and mobility.
	L1
	CO2
	[2M]

	3
	Discuss the variation of E with k.
	L2
	CO3
	[2M]

	4
	Discuss phase space.
	L2
	CO4
	[2M]

	5
	A transmission grating has 8000 rulings per cm.The first order principal maximum due to a monochromatic source of light occurs at an angle of 30ᵒ. Determine the wavelength of  light.
	L3
	CO5
	[2M]

	6
	Write two applications of superconductor.
	L1
	CO6
	[3M]

	7
	Define uncertainty principle.
	L2
	CO1
	[3M]

	8
	Draw Energy band diagram for conductor, semiconductor.
	L2
	CO3
	[3M]

	9
	The magnetic field intensity in a piece of ferric oxide is 106 A/m. if the susceptibility of the material is 1.5 x 10-3, calculate the magnetization of the material and the flux density.
	L3
	CO6
	[3M]

	10
	Distinguish between polarized and un-polarized light.

	L3
	CO5
	[3M]








           Part – B


   
 Max.Marks:50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	
	 
	
	BCLL
	CO(s)
	Marks

	11.
	a)
	Describe an experiment to demonstrate the wave character of electrons.
	L3
	CO1
	[5M]

	
	b)
	Derive Schrodinger time independent equation for wave function. Also write the expression in three dimension.
	L3
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	Discuss various draw backs of classical free electron theory of metals and explain the assumptions made in quantum theory to overcome the drawbacks.
	L2
	CO2
	[5M]

	
	b)
	Show that the resistivity of metal above room temperature varies directly with temperature.
	L3
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	Discuss Kronig Penney model and hence show that the energy spectrum of an electron contains a number of allowed energy bands separated by forbidden bands.

	L2
	CO3
	[5M]

	
	b)
	What is effective mass? Derive an expression for it.
	L3
	CO3
	[5M]

	
	
	
	
	
	

	14.
	a)
	What is Bose Einstein statistics and explain its postulates.
	L2
	CO4
	[5M]

	
	b)
	Distinguish between Micro canonical and Grand canonical ensembles.
	L2
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	What is superposition principle. Using the theory of superposition principle derive an expression for Maxima and Minima.
	L3
	CO5
	[5M]

	
	b)
	What is meant by circularly and elliptically polarized light? How would you produce these lights?
	L3
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	What is ferromagnetism.  Discuss the Weiss theory of ferromagnetism.
	L2
	CO6
	[5M]

	
	b)
	Explain critical parameters and their significance in superconductor.
	L3
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	Determine wavelength of an electron.
	L2
	CO1
	[4M]

	
	b)
	Define relaxation time and collision time.
	L1
	CO2
	[3M]

	
	c)
	Discuss origin of energy bands in a solid.
	L2
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	Compare M-B and F-D statistics.
	L2
	CO4
	[4M]

	
	b)
	Calculate the thickness of quarter wave plate for light of wavelength 5890 Å and indices of refraction for o-ray 1.658 and for e-ray 1.486.
	L3
	CO5
	[3M]

	
	c)
	The transition temperature for lead is 7.26 K. The maximum critical field for the material is 8 x 105 A/m. Lead has to be used as a superconductor subjected to a magnetic field of 4 x 104 A/m. What precaution will have to be taken.
	L3
	CO6
	[3M]
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