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     Max. Marks : 70

 
Note : No additional answer sheets will be provided.

Part-A (Objective Type)

Max.Marks:20

Answer all QUESTIONS.
1.
Explain Meissner's effect.

2.
Explain the population inversion in a three level laser.

3.
What is the donor concentration in n-type Germanium of 1.0 Ohm.cm resistivity at 300K.


(electron mobility = 3900 cm2/voH.sec)

4.
Explain Hall effect.
5.
Explain the principle of half - wave rectifier.

6.
Discuss the importance of Einstein's co-efficients in lasers. 
7.
Mention characteristics of laser.

8.
Explain Optical fibre communication system.

9.
What are soft magnetic materials ?  Explain.

10.
Explain the concept of numerical aperture.  

Part – B
Max. Marks: 50
ANSWER ANY FIVE QUESTIONS. 
EACH QUESTION CARRIES 10 MARKS.

1.
a)
Discuss the spontaneous and stimulated emission of radiation in a laser system.  













[ 3 ]


b)
Explain the principle and working of a He - Ne laser.


[ 7 ]

2.
a)
Distinguish between diamagnetic, paramagnetic and Ferromagnetic materials 
based on magnetic moment and susceptibility.



[ 5 ]


b)
Discuss the domain theory of Ferromagnetism based on hysteresis curve.
 [ 5 ]
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3.
a)
Discuss any three methods of preparation of nano materials.

[ 6 ]


b)
Mention atleast six properities of nano materials.



[ 4 ]

4.
Explain any four of the following





[ each 2 1/2 ]


i)
Comment on carbon nano tubes
ii)
Semi conductor laser


iii)
Piezo electric effect


iv)
Direct band gap semi conductors



v)
LED

5.
a)
What do you understand by drift and diffusion currents in the case of a 
semi conductor.







[ 4 ]


b)
Show that the Fermi level in an intrinsic semiconductor lies approximately 
half way between the top of the valence band and the bottom of the 
conduction band.







[ 6 ]

6.         a)
What is the effect on the space charge width at a p-n-junction under forward and reverse - bias conditions.






[ 4 ]

            b)
Explain the working of a p-n-junction diode and discuss the volt - ampere characteristics.







[ 6 ]



7.
a)
Discuss various types of electric polarizations in a solid.


[ 6 ]


b)
Obtain Clausius - Mosotti equation.





[ 4 ]

8.
a)
Define transition temperature (Tc) and critical magnetic field (Hc) and mention the 
relationship between them.






[ 3 ]


b)
What are type - I and type - II superconductors?  Explain


[ 5 ]


c)
Write any three applications of superconductors.



[ 2 ]
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