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Answer any two from Group A and two from Group B of the following questions 

 

Group :A                       Marks:20 (10+10) 

 Paper /Unit:  Theory: PHS 403.1 :   Semiconductor devices 
 

 

Q1.  What is a Gunn diode? Explain the mechanism how it shows a differential negative  

        resistance.   

        Derive the essential condition for negative differential conductivity in this case.  

                                                                                                                        [2+3+5] 

Q2.   Draw characteristics of DIAC and TRIAC. What is break over voltage in this case?  

         Explain the principle of operation of a DIAC.                                    [3 + 2 + 5] 
 
Q3.  i) Derive the expression of Hall co-efficient for an intrinsic semiconductor.  

   ii) Draw the I - V characteristics of p-n-p-n device and show its different regions.  [7 + 3] 
 
Q4. i) What is phototransistor? Draw its typical volt - ampere characteristics curve for three  

       different light intensity .  

       ii) Write working principle of a semiconductor laser.   [5 + 5] 

 

 

Group :B                   Marks: 20 (10+10) 

Paper /Unit: Theory: PHS 403.1   :   Applied Optics 
 

Q1. What is a non linear optical material? What is third harmonic generation in NLO 

materials?  In what types of materials it occurs? 

      Derive the relation how the refractive index of a non-linear material depends on the 

intensity of the light falling on it (in case of third order nonlinearity) . (2+2+2+4) 

 

Q2. (a) Explain the ‘Non-linear all-optical directional switching.’  What is Kerr effect in 

nonlinear optical materials? 

       (b) What is meant by step-index and grade-index fibers?  

       (c) The core diameter of multimode step index fibre is 60 micrometer. The difference in 

refractive index is 0.013. The core refractive index is 1.46. Determine the number of 

guided modes when the operating wavelength is 0.75 micrometer. ((2+2)+2+4) 

       

 



Q3. (a) Construct the all optical X-OR, AND and OR logic gate using NLO materials. 

Discuss with diagram and truth table. 

      (b) What do you mean by V number  of a optical fiber? Give the significance of it. (6+4) 

         

Q4. What is the second harmonic generation in non-linear optical materials? Explain with 

energy diagram. Derive the mathematical expression about it. What is the phase 

matching condition relating the second harmonic generation in non-linear optical 

materials?           (2+2+3+3) 


