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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.








Part - A 



Max.Marks:20
Answer all QUESTIONS.
	1.
	Differentiate between direct and indirect band gap semiconductors.
	[2M]

	2.
	Explain the significance of Davisson and Germer’s experiment. 
	[2M]

	3.
	Population inversion is an essential condition for achieving laser. Justify.
	[2M]

	4.
	Mention two important properties of ferrimagnetic materials and write two applications of these materials. 
	[2M]

	5.
	Define terms     (i) piezo-electricity    (ii) pyro-electricity.
	[2M]

	6.
	The properties of materials change significantly at nano-scale. Explain.
	[2M]

	7.
	Mention some applications of solar cells. 
	[2M]

	8.
	What happens if refractive index of cladding is greater than that of core in an optical fiber? Give reason.
	[2M]

	9.
	Briefly explain the nuclear process responsible for the enormous energy of the sun. 
	[2M]

	10.
	What is a Cooper pair? Mention its significance in superconductivity.
	[2M]









        Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Explain the energy diagram of a PN diode.
	[7M]

	
	b)
	The Hall coefficient of a semiconductor is 3.22×10-4 m3/C. Its resistivity is 9×10-3 Ω-m. Find the mobility and the carrier concentration.
	[3M]

	
	
	
	

	12.
	a)
	Derive the Schrodinger’s time independent wave equation. 
	[7M]

	
	b)
	Calculate de Broglie wavelength for a beam of electrons whose kinetic energy is        50 eV. Given that h = 6.62×10-34 J-s,  m0 = 9.1×10-31 kg and 1 eV = 1.6×10-19 J.
	[3M]

	
	
	
	

	13.
	a)
	Explain the construction and working of Ruby Laser with neat diagrams.
	[7M]

	
	b)
	Determine the numerical aperture and acceptance angle of a step-index optical fiber when immersed in water of refractive index 1.33. Given that refractive indices of core and cladding are 1.50 and 1.48 respectively.
	[3M]

	
	
	
	

	14.
	a)
	Explain the hysteresis behavior of ferromagnetic materials based on domain theory.
	[7M]

	
	b)
	Calculate the critical current density for 1mm diameter wire of lead at 4.2K. Given that HC = 4.28×104 A/m. 
	[3M]

	
	
	
	

	15.
	a)
	Derive the Clausius-Mossotti equation.
	[7M]

	
	b)
	Explain the effect of temperature on dielectrics.
	[3M]

	
	
	
	

	16.
	a)
	Explain the preparation of nanomaterials by sol-gel method. 
	[7M]

	
	b)
	Mention some practical applications of nuclear physics.
	[3M]

	
	
	
	

	17.
	a)
	Show Fermi level in intrinsic and extrinsic semiconductors with neat diagrams. 
	[4M]

	
	b)
	State and explain Heisenberg’s uncertainty principle.
	[3M]

	
	c)
	Differentiate between step-index and graded-index optical fibers.
	[3M]

	
	
	
	

	18.
	a)
	Write a brief note on Type-II superconductors.
	[4M]

	
	b)
	What are dielectric materials? How are they different from insulators?
	[3M]

	
	c)
	Mention some special features of ( decay.  
	[3M]
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