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1.a)
What are Bravais lattices?

   b)
Deduce the packing factors for simple cubic and BCC structures.

   c)
Iron crystallizes in BCC structure.  Calculate the lattice constant, given that the atomic weight and density of iron are 55.85, and 7860 kg/m3 respectively.

2.a)
Explain the various point defects in a crystal.
   b)
Obtain the expression for the equilibrium concentration of vacancies in a solid at 
a given temperature.

3.a)
Explain the physical significance of wave function.

   b)
Assuming the time independent Schrodinger’s wave equation, discuss the solution 
for a particle in one dimensional potential well of infinite height.

   c)
A quantum particle  confined to one-dimensional box of width ‘a’ is known to be 
in its first excited state. Determine the probability of  the  particle in the central 
half.

4.a)
Explain the concept of “Effective Mass”.  
   b)
Discuss the motion of an electron in a periodic potential field
and explain the formation of energy bands.
   c)
An electron is confined in one-dimensional potential wall of width 3(10-10m.  
Find the kinetic energy of electron when it is in the ground state.
5.a)
Explain the polarization mechanism in dielectric materials.

   b)
What are the important requirements of good insulating materials?



   c) 
A parallel plate capacitor of area 650 mm2 and a plate separation of 4 mm has a   has a charge of 2 ( 10-10 C on it. When a material of dielectric constant 3.5 is introduced between the plates. What is the resultant voltage across the capacitor?
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6.a)
Define the terms permeability ((), susceptibility ((), magnetic induction (B), magnetic field (H), and magnetization (M) with reference to magnetism. Obtain relation between magnetic susceptibility, magnetization, and magnetic field.

b) A circular loop of copper having a diameter of 10 cm carries a current of 500 mA. Calculate the magnetic moment associated with the loop.

7.a)
 Distinguish between metals, semiconductors and insulators.




   b)
Explain the effect of temperature on resistivity of a semiconductor.

   c)
Derive an expression for the number of electrons per unit volume in the 
conduction band of an intrinsic semiconductor.


8.a)
With neat diagrams, describe the construction and action of ruby laser. 
   b)
State the applications of laser.
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1.a)
Define coordination number and packing factor of a crystal.

   b)
Describe the FCC crystal structure.

   c)
Obtain an expression for the packing factor of FCC structure.

2.a)
Deduce the expression for the inter-planar distance in terms of Miller indices for a cubic structure.

   b)
Sketch the following planes of a cubic unit cell: (0 0 1), (1 2 0) and (
[image: image1.wmf]2

 1 1).

   c)
Calculate the ration d100 : d110 : d111 for a simple cubic structure.

3.a)
Starting with the plane wave equation associated with a moving particle, formulate the time independent Schrodinger’s wave equation.

  b)
Apply Schrodinger’s equation to the case of a particle in a box and show that the energies of the particle are quantized.

  c)
An electron is confined to a one dimensional potential box of length 
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. Calculate the energies corresponding to the second and fourth quantum states 


(in eV).

4.a)
Discuss the origin of electrical resistance in metals.

b)
Show that the resistivity of a metal above room temperature varies directly with temperature. 

c)
Find the relaxation time of conduction electrons in a metal of resistivity 

1.54 ( 10-8 ohm.m, if the metal has 5.8 ( 1028 conduction electrons per m3.

5.a)
Explain the electrochemical breakdown in dielectric materials.

   b)
Explain the concept of internal field in solids and hence obtain an expression for 
the static dielectric constant of elemental solid dielectric.

   c)
A parallel plate capacitor having an area 6.45 ( 10-4 m2 and a plate separation of 


2 ( 10-3m, across which a potential of 12 V is applied.  If a material having a 
dielectric constant 5.0 is positioned within the region between the plates.  
compute the polarization.
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6.a)
Explain the origin of diamagnetism. Obtain an expression for the diamagnetic susceptibility of a magnetic material.

b) An electron in a hydrogen atom circulates  with a radius 0.052 nm.  Calculate the change in its magnetic moment if a magnetic induction (B) = 3 web/m2 acts at right angles to the plane of orbit.  

7.a)
State the expression for the density of electrons and holes in an intrinsic 
semiconductor.

   b)
Derive the expression for Fermi level.

   c)
Derive the relation between the intrinsic carrier concentration and absolute 
temperature.

8.a)
Describe the principle, construction and working of He-Ne laser. 
   b)
State the applications of laser.
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1.a)
Explain the crystal structure of diamond with a two-dimensional diagram.

   b)
If the edge of the unit cell of the cube in the diamond structure is 0.356 nm. Calculate the number of atoms/m3.

   c)
What is packing fraction?  Calculate the packing fraction for a BCC lattice.

2.a)
Explain the following:


(i) edge dislocation

(ii) screw dislocation.

   b)
Explain the significance of Burgers Vector.

   c)
Derive Bragg’s law of X-ray diffraction.

3.a)
Describe in detail, with a neat diagram, Davison and Germer experiment to show that particles behave like waves.

   b)
Electrons are accelerated by 344 volts and are reflected from a crystal. The first reflection maximum occurs when the glancing angle is 60o. Determine the spacing of the crystal.

4.a) 
Elucidate the difference between classical free electron theory and quantum
       free electron theory.
   b)
Distinguish between conductors, insulators and semiconductors on the basis 
      of band theory of solids.
   c)
For the metal having 6.5(1028 conduction electrons/m3 find the relaxation 
       time of conduction electrons if the metal has resistivity 1.43(10-8 (-m.
5.a)
What are the important requirements of good insulating materials?

   b)
Discuss in detail the original of ferro-electricity in barium  titanate. .

   c)
The dielectric constant of helium, measured at 0oC and 1 atmosphere is 

(r = 1.0000684. Under these conditions the gas contains 2.7 ( 1025 atoms / m3. 
Calculate the radius of the electron cloud.  Also calculate the displacement when a 
helium atom is subjected to a field of 106 V/m.
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6.a)
Distinguish between ferro-magnetic, antiferro-magnetic and ferri-magnetic materials.

b) 
Explain the properties of para-magnetic materials.

7.a) 

When donor impurities are added to a semiconductor the concentration of holes 
decreases. Explain with reasons.








b)   

Show that the Fermi level is nearer to the conduction band in a n-type 


semi conductor.









c)

Discuss the variation of conductivity with temperature of an n-type 
semiconductor.


8.a) 
Describe the principle, construction and working of a semiconductor laser.

   b)
State the applications of laser.
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1.a)
Describe the crystal structure of ZnS.

   b)
Obtain the relations between the edge of the unit cell and atomic radius for the BCC and FCC lattices.

   c)
Lithium crystallizes in BCC structure.  Calculate the lattice constant, given that the atomic weight and density for lithium are 6.94 and 530 kg/m3, respectively.

2.a)
What are Miller indices?  How are they obtained?

   b)
Explain Schottky and Frankel defects with the help of suitable figures.

3.a)
 What are matter waves?  Explain their properties.

   b)
 Derive the expression for de-Broglie wave length.

   c)
 Calculate the wavelength associated with an electron with energy 2000 eV.

4.a)
 How does the electrical resistance of the metal change with temperature?
   b)
 Discuss the motion of an electron in a periodic lattice.
   c)
 Find the relaxation time of conduction electrons in a metal of resistivity 
       1.54(10-8 (-m, if the metal has 5.8(1028 conduction electorons/m3.
5.a)
What are the important characteristics of ferro-electric materials?

   b)
Describe the possible mechanism of polarization in a dielectric material 

   c)
The dielectric constant of helium gas at NTP is 1.0000684.  Calculate the 
electronic polarisability of He atoms if the gas contains 2.7 x 1025 atoms / m3.

6.a) 
Explain how the magnetic materials are classified from the atomic point of view.

   b)
What are the differences between hard and soft magnetic materials.

   c)
A magnetic material has a magnetization of 3300 ampere / m and flux density of 
0.0044 wb / m2.  Calculate the magnetizing force and the relative permeability of 
the material.
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7.a)
Describe the drift and diffusion currents in a semiconductor.

b) Derive their expressions.  

c) Deduce Einstein relation.

8.a)
What are the advantages of an optic fibre communication system over the 
conventional ones?










  b)
Describe the basic elements of a fibre optics communication system with block 
diagram.
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