ENGINEERING PHYSICS IMPORTANT QUESTIONS (2009-2010)
UNIT-I   (Bonding in solids & Crystallography and crystal structure)
1) Plot and explain the variation of (a) attractive potential energy (b) repulsive potential energy (c) resultant potential energy 
   with interatomic distance, when two atoms are brought nearer.
2) What is cohesive energy? Assuming a suitable model for interatomic forces derive an expression for the cohesive energy?
3) Explain with suitable examples the ionic, covalent, metallic and molecular type of bodings in solids?
4) What is madelung constant? Evaluate its value for NaCl.

5) Explain the terms basis, space lattice, unit cell and co ordination number. How a primitive cell is differ from unit cell.
6) Describe the seven crystal systems with diagrams? Or Illurustrate bravais lattices
7) Show that FCC is the most closely packed of the three cubic structures by working out the packing factors?
8) Describe in detail the structure of Diamond, NaCl, ZnS and CsCl.
9) Deduce an expression for the inter-planer distance in terms of miller indices for a cubic structure.

10) What are Miller indices? How are they obtained? Sketch the following planes and directions in a cubic unit cell ( 1 1 0)  
(1 2 0)  (0 1 0)
UNIT-II  (X ray diffraction & Defects in crystals)
1) State and explain Bragg’s law?  Problem based on Bragg’s law

2) Describe Laue’s method of determination of crystal structure?
3) Explain the powder method of crystal structure analysis? Write the applications of X-ray Diffraction.?

4) (a) Write brief notes on point defects.?   (b)Write notes on edge dislocation and screw dislocation

    (c) Explain the burger’s vector and write notes on surface imperfections?

5)  Calculate the average energy of formation of a vacancy or schottky defects or Frenkel defects in a crystal and get an 
    Expression for the number of vacancies at any temperature. 

UNIT-IV (Band theory of solids)
1) Discuss the Kronig-Penny model for the motion of an electron in a periodic potential or Discuss the motion of electron in a periodic lattice.
2) Explain the classification of metals, semiconductors and insulators based on band theory

3) Explain Bloch theorem and effective mass of electron? Explain the origin of energy bands in solids?
UNIT-VII   (Lasers & Fiber Optics)
1)  a)   Describe Structure of optical fiber.     b)  Explain the advantages of optical fiber in communication

2) a)   Describe the structure of different types of optical fibers with ray paths.( step index and graded index optical fiber)
    b)  Explain briefly the basic principle of an optical fiber.

3) a)   Explain numerical aperture and derive an expression for it.  b)  Derive an expression for acceptance angle. 

           c)  Mention applications of laser.
4)  a)   Desribe the construction and working of a Ruby laser.   b)  Explain how the basic lasing action is achieved( either 3 or 4 level)
5)   Derive the relation between the probabilities of spontaneous emission and   Stimulated emission in terms of Einstein’s coefficients.
     Why is population inversion necessary to achieve lasing?

6)   a)   Explain coherence & absorption,  spontaneous emission and   Stimulated emission  .   b)  Explain construction and    working of
          He- Ne gas laser.
7)  a)   Explain characteristics laser.    b)   Describe Structure of optical fiber  

8)  Explain construction and working of a semi conductor laser. 
9)  Explain construction and working of a co2 laser
UNIT-V  (Semiconductor physics & Physics of semiconductor devices)
1) Write a short note on intrinsic semi conductor. Derive an expression for concentration of charge carries (Free electrons in 
   Conduction band, holes in valence band)

2) Write a short note on N-type semi conductor. Derive an expression for concentration of charge carriers. Explain the variation of Fermi level with temperature, donar concentration 
3) Write a short note on P-type semi conductor. Derive an expression for concentration of charge carriers. Explain the variation of Fermi level with temperature, acceptor concentration
 4) Derive the continuity equation for electrons. What physical law is manifested in the continuity equation? 
5) De fine Hall Effect. Show that for a n-type semiconductor the Hall coefficient RH= -1/ne.
6) Explain how a PN junction is formed. With theory, explain the working of a PN junction diode and derive diode equation.
6) Explain Forward bias and Reverse bias of a Junction diode and describe its volt-ampere (V – I) characteristics.

7) Explain the working of photodiode. What is difference between the working of photodiode and light emitting diode?
8) Explain the characteristics of liquid crystal materials. How are they used in the construction of liquid crystal display devices?
UNIT-III  (Elements of statistical mechanics & Principles of quantum mechanics)
1)   Explain postulates of Maxwell Boltzmann statistics and derive distribution function.

2)   Explain postulates of Bose Einstein statistics and derive distribution function. 
3)  Explain postulates of Fermi Dirac statistics and derive distribution function. 
 
{give an comparative study of three types of statistics }

4) a)  Explain about Planck’s theory of black body radiation. Deduce Planck’s law.  (b)  Deduce Wien’s law and Raleigh-Jeans law
    from Planck’s law.
5) (a) Explain the concept of density of states. Derive an expression for the number of states lying between E and E+dE?
    (b)  What do you meant by Fermi energy? Obtain an expression for it.
6)  (a)   What are matter waves? Explain their properties.  Derive the expression for de-Broglie wavelength.(or) Show that the wavelength of an electron accelerated by potential difference V volts  is (=1.227 x 10-10 /(V  for non-relativistic case.
7)   Derive time independent Schrödinger’s wave equation for a free particle? Explain the physical significance of wave function

8)  Describe Davisson and Germer’s experiment and explain how it enabled the verification of wave nature of matter?

9)  Describe GP Thomson’s experiment to verify the wave nature of matter

10). Assuming the time independent Schrödinger’s wave equation, discuss the solution for a Particle in a one-dimensional 
      potential well of infinite height.

UNIT-VIII (Acoustics of buildings & Nano technology)
1)  Mention one of the methods of synthesis of Nano materials?  What are nano materials? Explain

2)  Write the important applications of nanomaterials?  Write a detail notes on nanoscience

3) Define i) reverberation ii) Reverberation time iii) Absorption coefficient of a material

4) What are the basic requirements of acoustically good hall?  Derive Sabine’s formula for reverberation time

5) What is acoustic quieting? What are the different methods of quieting? Discuss.

