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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.

	1.
	a)
	Estimate the number of charge carriers per unit volume in an intrinsic semiconductor at a temperature T.
	[7M]

	
	b)
	Discuss the working of a PN junction diode along with necessary diagrams.
	[7M]

	
	
	
	

	2.
	a)
	What are matter waves? Describe Davisson-Germer’s experiment to verify existence of matter waves. 
	[7M]

	
	b)
	Apply Schrodinger wave equation to a particle in an infinite square well (box) and obtain its Eigen values and Eigen functions.
	[7M]

	
	
	
	

	3.
	a)
	Illustrate with suitable energy diagram the construction and working of Helium -Neon laser.
	[8M]

	
	b)
	Define the terms i) Numerical aperture ii) Acceptance Angle and  iii) acceptance cone. 
	[6M]

	
	
	
	

	4.
	a)
	Discuss the hysteresis behavior of a ferromagnetic material based on domain theory along with a neat sketch. 
	[8M]

	
	b)
	Define the terms 
i) critical Temperature ii) Critical Magnetic field and 
iii) critical current density of a superconductor.
	[6M]

	
	
	
	

	5.
	a)
	What is dielectric polarization? Derive expression for electronic polarization in a dielectric material.
	[7M]

	
	b)
	What are piezo electric and pyro electric materials? List out at least three applications of each materials.  
	[7M]

	
	
	
	

	6.
	a)
	Discuss Chemical Vapour Deposition (CVD) method to synthesis nanoparticles. What are the advantages of this method?
	[7M]

	
	b)
	Write a note on carbon nanotubes (CNTs)? Give any four applications of CNTs .
	[7M]

	
	
	
	

	7.
	a)
	Compare direct and indirect band gap semiconductors with suitable examples. 
	[7M]

	
	b)
	Distinguish between an LED and Photodiode. 
	[7M]

	
	
	
	

	8.
	a)
	Compute the wavelength associated with a thermal electron at a given temperature. What is the de Broglie wavelength of an electron whose kinetic energy is 1 MeV.  
	[7M]

	
	b)
	Derive Schrodinger time dependent wave equation for a particle of mass ’m’ moving in one dimension.
	[7M]
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