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Max. Marks: 80

Answer any five questions

All questions carry equal marks

---
1.a)
What is cohesive energy?  Assuming a suitable model for interatomic  forces derive an expression for the cohesive energy.

  b)
Tabulate the characteristics of the unit cells of difference crystal systems.

2.a)
What are Miller indices?  Derive an expression for the interplannar spacing between two adjacent planes of Miller indices (hkl)  in a cubic lattice of edge length ‘a’.
   b)
Explain and illustrate, with neat sketches, the edge and screw dislocations; show the burger’s vector in them.

3.a)
What is de Brglie’s hypothesis?  Describe any one experiment by which the hypothesis was verified.

   b)
Discuss the salient features of knowing-penny model of a crystal.

4.a)
Compare and contrast Type I and Type II superconductors.

   b)
Describe p-vi junction and its applications.

5.a)
Describe the frequency dependence of di electric constant.

   b)
What is Bohr magnetos?  Give an account of domain theory of Ferro magnetism.

6.a)
Describe a semi conductor laser.  Give the applications of lasers.

   b)
Describe the step index fiber and explain the transmission of a signal through it.

7.
Write notes on any FOUR of the following:


i)   Stacking sequences in crystals.
        ii)  Lone photograph.


iii) Relaxation time of polarization,
        iv)  Flux quatization.


v)   Internal field of solids.

        vi)  Einstein’s coefficients of radiation.

8.
Explain briefly any FOUR of the following: 


i)  Dissociation energy of a molecule.
      ii)  Interstitials of crystals.


iii) physical significance of wave function.
      iv) Zerror diode.


v)   Ferrites.




      vi)  Numerical aperture in a fibre.
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1.a)
Explain  the formation of ionic bonding.  Calculate the cohesive energy of sodium chloride (NaCl) molecule. 
  b)
Illustrate Bravais Lattices.

2.a)
State and derive Bragg’s law of X-ray diffraction.

   b)
What are point defects in crystals?  Derive an expression for the concentration of Schottky defects in a crystal.

3.a)
Derive time independent Schroedinger ware equation.  What is the physical significant of the wave function used in the above equation?

  b)
Explain the Fermi-Dirac distribution function of electrons.  Illustrate graphically the effect of temperature on the distribution.

4a) 
Describe Josephson effects and their applications.

  b)
What is an intrinsic semi conductor?  Write the expression for electron concentration and hole concentration and deduce from them that the Fermi energy level is at the middle of the conduction band and valence band of the intrinsic semi conductor.

5.a)
Derive  Telaussium Mosothi equation.
   b)
Describe hysteresis loop. How is it used to classify magnets?

6a)
Explain the basic principles for producing laser beam.  Write the medical application of lasers.

  b)
Explain how it is made possible to transmit light through bent fibres.

7.
Write notes on any FOUR of the following:


i)    Diamond crystal structure.


ii)   Miller indices.

      
iii)  De Broglie hypothesis.



iv)  Meissure effect


v)    Piezoelctricity.




vi)   Semiconductor laser.
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8.
Briefly explain any FOUR of the following:


i)     Unit cell of  a crystal.

  
ii)    Burger’s vector.



iii)   Concept of effective mass.


iv)    P-n junction.


v)     Bohr magnetos.


vi)    Acceptance angle in a fibre.
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1.a)
Explain the different types of bondings in solids  with suitable examples.  Compare their bond energies.

  b)
Describe the crystal structures of diamond and sodium chloride.

2.a)
Explain the principle, procedure advantage of Debye-Scherrer method of X-ray diffraction.

   b)
Mention the different kinds of crystal imperfections.

3.a)
Show that the energies of a particle in a potential box are quantized.

   b)
Explain the concept of effective mass of an electron.

4.a)
Perfect diamagnetism is more fundamental property than prefect  conductivity to assert that a material is in superconducting  state.  Explain the statement.

  b)
Drive an expression for the electron concentration in an intrinsic semiconductor.

5.a)
Explain the origin of difference kinds of polarization.

   b)
Show the nature of magnetic dipole moments in Ferro-Ferri and Antiferro-magneteic materials.

6.a)
What is population inversion in lasers?  How is it achieved? What are the advantages of lasers in communication?

  b)
Describe graded index optical fibre and explain the transmission of signal through        it.

7.
Write notes on any Four of the following:
i)     Cohesive energy.
ii)    Bragg’s Law.
iii)   G.P.Thomson,s experiment.

iv)   Type II superconductors.

v)     Energy level diagram of He-Ne laser.

8.
Explain briefly any  FOUR of the following.


i)   Bravais lathices

ii)  Edge Dislocation.
iii) Fermi-Dirac distribution

iv) Light emitting diodes. v)Hysterisis loop. vi)Basic principle of an optical fibre.
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1.a)
Illustrate graphically the variation of 

i)  Interatomic forces       ii) potential energy.   With the spacing between two atoms.

b)
Illustrate the simple cubic,  F.C.C. and B.C.C. crystal structures.

2.a)
Explain how the X-ray diffraction can be employed to determine the crystal structure.  Give the ratio of interplannar distances of (100), (110) and (111) planes for a simple cubic structure.

  b)
Compare and contrast Frenkel and Schottky defects.

3.a)
Explain the concept of wave-particle duality and obtain an expression for the wave length of matter waves.  


An electron is moving under a potential field of 15kv.  Calculate the wavelength of the electron waves.

  b)
Discuss the origin of energy band structure is solids.

4.a)
Explain Meissner effect.  How is it used to classify the superconductors?

   b)
Using the expressions of electron concentration and hole concentration for an intrinsic semiconductor show that the product of these two concentrations is indpendant of the Fermi level of any type of semiconductor.

5.a)
Explain ionic and orientation polarization.

   b)
Explain the origin of magnetic moment.  Find the magnetic dipole moments due to orbital and spin motions of an electron.

6.a)
Describe He-Ne laser.

   b)
Explain the advantages of optical fibers in communication.

7.
Write notes on any FOUR of the following:


i)    Binding enrgy of NA Cl molecule   ii)  Crystal planes.


iii)  Schrodinger wave equation     
   iv) Josephson effect.


v) Claussius-mosothi equation
   vi) properties of laser beam.
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8.
Explain briefly any FOUR of the following:


a) Crystal systems  b)
Screw dislocation  c)
Sources of electrical resistance.

d) Solar cells.         e)
Ferromagnetism.    f)
Step index optical fibres.
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