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1.a)
Explain the various processes by which electrons can be emitted from a metal surface.
   b)
For a copper specimen of thickness 1mm carrying a current of 10 amp is placed in a perpendicular magnetic induction of 1 tesla. If the charge carrier density is 1029m-3, calculate the Hall voltage.

2.a)
Explain the distinguishing features of ferro, antiferro and ferromagnetic materials.

   b)
Discuss the frequency dependence of various polarization processes in dielectric materials.

3.a)
Write notes on: (i)   Fermi-Dirac statistics 
(ii) Continuity equation.

   b)
Distinguish between fluorescene and phosphorescence phenomena. 

4.a)
Describe the construction and working of a semiconductor laser. List out its merits and limitations.

   b)
A semiconductor laser has a peak emission of radiation of wavelength at 1.24(m. What is its band gap value in eV?

5.a)
Explain the construction and working of photoconductors and photodiodes.

   b)
Explain the functioning of solar cells.

6.a)
Write a note on the fabrication of BJT, FET and CMOS devices.

   b)
Define the terms in superconductors:


(i)  Critical temperature
(ii) Critical magnetic field and (iii) Critical current.

7.
Explain any Four of the following: (a) Features of the free electron gas model

(b) Ferroelectricity (c) Hysteresis curve and its uses
(d) Schockley, Read and Hall theory
(e) Light emitting diodes
(f) Monolithic diodes.
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8.
Answer any Four of the following:

a)
Explain the concept of effective mass of an electron moving in a one-dimensional periodic potential.

b)
Give the weiss theory of ferromagnetism.
c)
Define Hall effect and mention its uses.

d)
Obtain the Clausius-Mosotti relation.

e)
Describe the construction and operation of a thin film solar cell.

f)
Explain the Meissner effect. Give some important applications of superconductors.

***     ***     ***
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1.a)
Explain the origin of band gap when an electron moves in a periodic potential and discuss the electron’s velocity and effective mass variations with wave vector.

   b)
If the threshold wavelength of a metal is 3000
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, find the maximum kinetic energy of the photoelectron ejected from its surface when an ultraviolet light of wavelength 2536
[image: image2.wmf]o

A

 falls on the metal surface.
2.a)
Give the important features of ferromagnetic materials. Explain the weiss theory of ferromagnetism.

   b)
Find the value of spin magnetic moment of an electron if it has one Bohr magneton.

3.a)
Derive an expression for the carrier concentration of an intrinsic semiconductor.

   b)
What is thermoelectric effect? Give the desired properties and uses of a good thermoelectric material.

4.a)
What is a LED? Discuss its operation.

   b)
Explain the construction and working of a semiconductor laser. Mention its advantages.

5.a)
Discuss the construction and operation of thin film solar cells.

   b)
Write a note on photodiodes.

6.a)
Discuss the fabrication and working of FETs. What is IC packaging?

   b)
Explain the critical parameters and their significance in superconductors.

7.
Explain any Four of the following: 
   
(a) Schottky emission
(b) Classical theory of paramagnetism (c) Fermi-Dirac statistics (d) Continuity equation
(e) Photo transistor
(f) IC fabrication.
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8.
Answer any Four of the following:

   a)
Explain the thermionic emission and obtain an expression for the thermionic current density.    
   b)
Explain the Bloch’s theorem.

   c)
Derive the Clausius-Mosotti equation. 
   d)
What is Hall effect? Give its uses.

   e) 
Explain how capacitance is realized in IC version.
   
   f)  
Discuss the parameters that destruct the super conductivity.
***     ***     ***
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1.a)
Discuss the band theory of solids based on Kronig-Penny model. Explain the important features of this model.
   b)
If the mass of neutron is 1.67 x 10-27 kg, find its first excited energy value in Joule when it is confined to a nucleus of size 10-14m. 

2.a)
What is ferromagnetism? Explain the hysteresis curve on the basis of domains.

   b)
Find the relative permeability of a ferromagnetic material if a field of strength 220 amp/metre produces a magnetization 3300 amp/metre in it.

3.a)
Explain the Fermi-Dirac distribrution function and obtain an expression for the electron density at OK in terms of Fermi energy.

   b)
Explain the significance of continuity equation.

4.a)
Explain the operation of LEDs. Discuss their advantages and disadvantages.

   b)
What is a radiative transition?

5.a)
Describe the preparation and operation of phototransistors. What is the working principle of an avalanche photodiode?

   b)
Discuss the theory and working of a solar cell.

6.a)
Describe with sketches, the various steps involved in the fabrication of an integrated circuit.

   b)
Give the important features and uses of superconductors.

7.
Explain any Four of the following:


(a) Thermionic emission
(b) Ionic polarizability of a molecule and its frequency dependence

(c) Read and Hall theory
(d) Thermoelectric effect
(e) Hall effect and its importance
(f) Characteristics of IC components.
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8.
Answer any Four of the following:

a) Explain the Bloch’s theorem.

b) Give the characteristics and uses of ferrimagnetic materials.

c) Define piezoelectric effect. Discuss some of the important applications of the piezoelectrics.

d) Explain the mobility of charge carriers.

e) Give the BCS theory of superconductivity.

f) Write a note on characteristics of IC components.


***     ***     ***
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1.a)
Explain the concept of effective mass of an electron moving in a one-dimensional periodic potential. Using this concept explain how the metals, semiconductors and insulators be distinguished.
   b)
Discuss the merits and failures of the classical free electron gas model.

2.a)
What is meant by local field in a dielectric material? Explain how the local field could be calculated for a cubic dielectric crystal.

   b)
Explain the quantum theory of paramagnetism.

3.a)
For an intrinsic semiconductor, obtain the expression for the electron and hole densities in the conduction and valence bands respectively. Find the Fermi level position for it.

   b)
Calculate the intrinsic carrier density and conductivity at 300K in germanium. Given for Ge: atomic weight is 72.6; density is 5400 kg m-3; mobility of electrons is 0.4m2V-1s-1; mobility of holes is 0.2 m2 V-1s-1; and band gap is 0.7eV.

4.a)
Explain the operation and characteristics of a semiconductor laser.

   b)
In a semiconductor laser if the band gap is 1.6eV, find the emitted light wavelength.

5.a)
Explain the construction and working of a phototransistor. What is the working principle of an avalanche photodiode?

   b)
Describe the functioning of a solar cell.

6.a)
Describe the construction, operation and uses of field effect transistors.

   b)
Discuss the important experimental facts of superconductors.

7.
Explain any Four of the following:(a) Thermionic emission
  (b) Clausius-Mosotti equation (c) Ferrimagnetism  (d) Fermi-Dirac statistics  (e) Thermistors and piezo resistors   (f) Characteristics of IC components.
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8.
Answer any Four of the following:

   a)
What is photoelectric emission? Name the devices that work on this principle.

   b)
What is a Bloch wall? 

   c)
Explain Hall effect. Give the uses of it.

   d)
Explain briefly the solar radiation and the conversion efficiency.
   e)
Distinguish between drift and diffusion mechanisms.

   f)
What is Meissner effect? Show that superconductors exhibit perfect diamagnetism.

***     ***     ***
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