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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:25
Answer all QUESTIONS.
	1.
	Compare the direct and indirect band gap semiconducting materials.
	[3M]

	2.
	Explain the principle of LED.
	[3M]

	3.
	A parallel plate capacitor having a plate separation of 2x10-3 m across which a potential of 10V is applied. Calculate the dielectric displacement , when a material of dielectric constant 6 is introduced between the plates.
	[3M]

	4.
	What is meta stable state? Write its importance in laser.
	[3M]

	5.
	What is meant by sensor? List out any two different fiber optic sensors.
	[3M]

	6.
	Explain the role of surface to volume ratio in nano size materials.
	[2M]

	7.
	Write any four important applications of solar cell.
	[2M]

	8.
	What is pyro electric effect? Write its significance.
	[2M]

	9.
	Define acceptance cone. What is relative refractive index difference?
	[2M]

	10.
	Distinguish between spontaneous emission and stimulated emission.
	[2M]











Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a.
	Define Fermi energy level. Explain the variation of Fermi distribution function at different temperature.
	[4M]

	
	b.
	What is hall effect? Obtain the expression for hall coefficient and write its significance.
	[6M]

	
	
	
	

	12.
	a.
	Describe the principle and working of photo diode.
	[6M]

	
	b.
	Write the voltage-current (V-I) characteristics of PN-junction diode.
	[4M]

	
	
	
	

	13.
	a.
	Obtain the expression for internal fields in solids.
	[7M]

	
	b.
	Define the terms: electric dipole moment, dielectric constant, electric susceptibility.
	[3M]

	
	
	
	

	14.
	a.
	What are Einstein coefficients? Obtain relations among them.
	[7M]

	
	b.
	Write any three important applications of lasers.
	[3M]

	
	
	
	

	15.
	a.
	What is Numerical Aperture? Obtain the expression for numerical aperture.
	[4M]

	
	b.
	Explain the optical fiber communication system.
	[6M]

	
	
	
	

	16.
	a.
	Discuss sol-gel technique for the synthesis of nano materials.
	[6M]

	
	b.
	What is carbon nanotube (CNT)? Describe different CNT structures.
	[4M]

	
	
	
	

	17.
	a.
	A semiconductor laser diode has peak emission wavelength of 1.55 micrometer. Find its band gap.
	[3M]

	
	b.
	Write a short note on thermistor.
	[4M]

	
	c.
	What is piezoelectric effect? Give one example of piezoelectric material.
	[3M]

	
	
	
	

	18.
	a.
	Calculate the numerical aperture and acceptance angle for an optical fiber with core and cladding refractive indices being 1.48 and 1.45 respectively.
	[3M]

	
	b.
	Discuss the lasing action in Ruby Laser.
	[3M]

	
	c.
	Explain the X-Ray Diffraction technique for the characterization of nano materials.
	[4M]
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