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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 FIVE QUESTIONS. EACH QUESTION CARRIES 14 MARKS.
	1.
	a)
	Explain I – V characteristics of a PN junction diode with a neat sketch.  


	[7M]

	
	b)
	An n-type semiconductor specimen has Hall coefficient is 3.66 × 10-11 m3/C. The conductivity of the specimen is found to be 112 × 107 Ω-1m-1. Calculate the charge carrier density and electron mobility. Given that charge of electron is 1.6 × 10-19 C.
	[7M]

	
	
	
	

	2.
	a)
	Apply Schrödinger time-independent wave function to obtain an expression for wave function and energy values of a particle in one dimensional potential box.


	[7M]

	
	b)
	Calculate de-Broglie wavelength associate with a proton moving with a velocity equal to 1/20th of the velocity of light. Given that mass of proton = 1.67 × 10-27 kg and Planck’s constant = 6.62 × 10-34 J-s.
	[7M]

	
	
	
	

	3.
	a)
	Explain the construction and working of He-Ne laser with neat diagrams.
	[7M]

	
	b)
	Discuss the structure of an optical fiber. 
	[7M]

	
	
	
	

	4.
	a)
	Write a detailed note on the properties and application of anti-ferro and ferri magnetic materials
	[7M]

	
	b)
	The superconducting transition temperature of lead is 7.26 K. The critical field at 0 K is 64 × 103 A/m. Find the critical field at   5 K. 
	[7M]

	
	
	
	

	5.
	a)
	Derive an expression for electronic polarizability. 
	[7M]

	
	b)
	Mention few applications of dielectric materials. 
	[7M]

	
	
	
	

	6.
	a)
	Describe the characterization of nano-materials using transmission electron microscope. 
	[7M]

	
	b)
	Differentiate between nuclear fission and nuclear fusion.
	[7M]

	
	
	
	

	7.
	a)
	Write a short note on thermistor. 
	[7M]


	
	b)
	Explain the physical significance of wave function Ψ.
	[7M]

	
	
	
	

	8.
	a)
	Mention some special features of BCS theory of superconductivity. 
	[7M]

	
	b)
	Write a short note on ferro-electricity.
	[7M]
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