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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.

	1.
	a)
	Explain dual nature of matter from de Broglie's concept.
	[8M]

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

	
	
	
	

	2.
	a)
	Distinguish  classical free electron theory and quantum free electron theory of metals.
	[8M]

	
	b)
	Find the relaxation time of electrons in a metal of resistivity 1.54x 10-18, if the metal has 5.28x1028 electrons/m3, e = 1.6x10-19C, m = 9.1x10-31Kg.
	[7M]

	
	
	
	

	3.
	a)
	Explain the origin of energy bands from Kronig -Penny model.
	[8M]

	
	b)
	Derive an expression for the effective mass of an electron.
	[7M]

	
	
	
	

	4.
	a)
	Differentiate between Maxwell Boltzmann statistic and Fermi Dirac Statistics.
	[8M]

	
	b)
	Derive an expression for  the density of energy states.
	[7M]

	
	
	
	

	5.
	a)
	Calculate the least thickness of the glass plate that appears dark by reflection if a parallel beam of light of wavelength 5000A' is incident on glass plate of refractive index 1.5 with reflection angle 60o.
	[8M]

	
	b)
	Derive an expression for the wavelength of given source of light using Newton's rings experiment.
	[7M]

	
	
	
	

	6.
	a)
	Explain about type-I and type-II superconductors.
	[8M]

	
	b)
	A circular loop of copper leaving a diameter of 5 cm  carries a current of  500mA. Calculate the magnetic moment associated with it? 
|4M the i Jugnctic nJomei t asscciated with it‘/
	[7M]

	
	
	
	

	7.
	a)
	Write the properties of matter waves.
	[8M]

	
	b)
	Derive Eigen values and Eigen function for a particle in a box. 
	[7M]

	
	
	
	

	8.
	a)
	Write the application of superconductors.
	[8M]

	
	b)
	Explain about the resolving power of grating.
	[7M]
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