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Instructions : (1) All questions carry equal marks. 
   (2) All questions are compulsory.  
   (3) Symbols used have their usual meaning. 
 
1. (A) Answers the following questions : 

  (i) Explain lattice, primitive and non-primitive translation vector. 7 

  (ii) Discuss two dimensional bravis lattice. 7 

     OR 

  (i) Derive the equation for total potential energy of a crystal of inert gas atom. 7 

  (ii) Derive the Laue’s equation for diffraction of X-ray by a crystal.  7 

 

 (B) Answer in short : (any four out of six)  4 

  (1) What is symmetry operation ? 

  (2) What is atomic radius ? 

  (3) Define packing fraction. 

  (4) Write down equation of de-Broglie wavelength. 

  (5) Define compressibility. 

  (6) Write equation for Bragg’s law.  

 

2. (A) Answers the following questions : 

  (i) Draw the CE amplifier circuit of NPN transistor. Draw the input and output 

curves and explain how a d.c. load line is drawn and the position of          

Q point is determined.    7 

  (ii) Explain leakage current in CB configuration and obtain the equation for IC.   

     OR 

  (i) Show that the maximum efficiency of a class A amplifier is 25%.  7 

  (ii) Explain the construction and working of Silicon Controlled Rectifier (SCR). 7 
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 (B) Answer in short : (any four out of six)  4 
  (1) What is transistor ? 
  (2) Write down the relation between  and  current gain. 
  (3) Define Q point. 
  (4) Write down application of CE amplifier. 
  (5) Write down use of Zener diode. 

  (6) Write down use of tunnel diode. 
 
3. (A) Answers the following questions : 

  (i) Obtain the expression for wavelength  – o = 
h

moc  (1 – cos ) in Compton 

effect.   7 
  (ii) Explain Frank-Hertz experiment.  7 
     OR 
  (i) Show that probability P and current density S satisfy continuity equation              

dp
dt  + div s = 0    7 

  (ii) The wave function in one dimension (x) = e–|x| sin  x 7 
   where    x < 0  1 (x) = ex sin x  

                 x > 0  2 (x) = e–x sin x 

   To calculate the normalization constant.  
 
 (B) Answer in short : (any three out of five)  3 
  (1) Give the value of Planck constant. 
  (2) Write down Stefan Boltzman Law. 
  (3) Write down Hamiltonian operator. 
  (4) What is free particle ? 
  (5) What is Norm ? 

 
4. (A) Answers the following question : 
  (i) Write short note on zone plate and derive the equation for focal length of a 

zone plate.   7 
  (ii) Discuss Fraunhofer diffraction by a double slit and obtain the expression for 

intensity.   7 
     OR 
  (i) Obtain the expression for the resolving power of plane diffraction grating. 7 
  (ii) Explain resolving power of telescope and magnifying power of telescope. 7 
 
 (B) Answer in short : (any three out of five)  3 
  (1) What is diffraction ? 
  (2) What is resolving power ? 
  (3) What is a grating spectrum ? 
  (4) State type of diffraction. 
  (5) What is zone plate ? 

___________  


