                 Most important questions
                           Note:    Write short notes on following
1. Meissner’s, s Effect.
2. Nano science and Nano- technology.
3. Skin Depth.
4. Difference between dia, para and Ferro magnetism.
5. Frequency dependence of dielectric constant.
6. Prove that electromagnetic waves have transverse nature.
7. Fermi –Dirac   distribution function.
8. Polar and non polar dielectrics.
9. Laue’s experiment about x- rays diffraction.
10. Type 1st and type 2nd superconductor. 
11. Application of dielectric materials.
12. 7 crystal system.

               		  Part 2

1. Describe the structure of diamond crystal. also calculate the number of carbon    
             atoms per unit cell and APF of the same.
					         or
 Describe the structure of NaCl crystal. Give its main feature .explain with diagram that the lattice is FCC but its coordination number is that of simple cubic lattice.
2. Define atomic packing factor .calculate APF for SC, BCC and FCC.
3. What are miller indices? How can they are determine.
4. Give the silent feature of free electron theory of metals and find the expression of fremi energy and density of states in semiconductor.
5. Define residual magnetism, coercive field and hysteresis loss and prove that this loss is equal to area of B-H curve.
6. Explain the Bragg’s law. Describe Bragg’s spectrometer and explain with example how it is used to study the crystal structure.
7. Show that Fermi level in pure semiconductors just lie between the conduction and valence band.
8. Derive the Maxwell’s equations. Explain the physical significance of each equation.
9. How the bucky ball is synthesized? Discuss property and uses of bucky balls.
10. Derive the expression for conductivity of intrinsic and extrinsic semiconductor.
11. What is a displacement current? and on the basis of this modify amperes          
 Circuital law.
12. Derive the formula for the density of electron concentration in N-type semiconductor, and density of whole concentration in P-type semiconductor.
13. Derive the wave equation for electromagnetic wave in free space.
14. Derive the formula for Compton’s shift.  And discuss about modified and unmodified radiations. Deduce the formula of kinetic energy of recoiled electron.
15. Describe Langevin’s theory of dia magnetism and show that magnetic susceptibility of diamagnetic substances is negative and independent of temperature.
16.  Derive formula for Lorentz (internal) field in dielectrics. On the basis of this formula, also derive Classius Mossotti equation.

                               Part-3 (Numerical)
1. Find the Miller indices of set of parallel planes which make intercepts in the ratio 4a: 3b along X and Y axes and parallel to Z axis.
2. 2. If the receives 2cal min-1 cm-2 solar energy .what are the amplitude of electric and magnetic field of radiation.
3. Assuming that all energy from 1000W lamp is radiated uniformly.calculate the average value of intensities are electric and magnetic field of radiation at distance of 2m for lamp.
4. A superconducting material has a critical temperature of 3.7 K in 0 magnetic field and critical field of 0.0306T at 0K.Find the critical field at 2.1K.
5.  X- Rays of wavelength 0.3A are incident on a crystal with lattice spacing 0.5 Å. Find the angle at which second and third Bragg’s diffraction maxima are observed?
6. A bar of pure silicon has cross sectional area 1 mm2 and intrinsic concentration is 1.5x1016 /m3 at 3000K .calculate conductivity and length of bar whose resistance is 50 K  .Given mobility of electrons and holes are 0.13 m2/V-s and 0.05 m2/V-s respectively.
7. An X- ray photon is found to have its wavelength doubled on being scattered through   90o. Find the wavelength and energy of incident photon.
8. In a P type semiconductor the Fermi level is 0.3 eV above the balance band at temperature 300 K. Determine the new position of Fermi level of for temperature 400 K.
9. The atomic weight and density of sulpher are 32 and 2.08 gm/cm3 respectively. The electronic polarizability of the atom is 3.28 x 10-40 Fm2.what will be the relative dielectric constant.
10. The permeability, permittivity and conductivity of aluminum are µr = 1, r = 1 and  = 3.54X107 mho/m. find the skin depth. If the wave enter in aluminum with frequency of 71.56MHz.
11. The lattice conctant for cubic lattice is a. deduce the spacing between (011),(101) and (112).

