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M. Sc End Semester Examination- IV, 2020

PHYSICS

Full Marks : 40

Time : 2 hours

PAPER- PHS-403

Use separate scripts for Group A & Group B

Group : A: PHS 403.1 : Semiconductor Device

Answer any One of the following questions                                           [Marks : 20 ]

Instruction:
The questions are of equal value for any paper. Candidates are required to give 
their answer in their own words (limit: 250 words) as far as practicable.

Q1.  Explain the followings i) “BJT is a current controlled device whereas FET is a
     voltage controlled device” . ii) “ A JFET can be used as a voltage variable
     resistor”.
     An n-channel JFET has IDSS = 12 mA.  Then i) if the ‘pinch off’ voltage  
     VP = -4 V, find the drain current for VGS = - 2 V;  
     ii) If the transconductance gm = 0 at VGS = 0 V is 4 millimho, find the ‘pinch 
     off’ voltage.                                                 

Q2.  Draw energy-band diagram of a tunnel diode in equilibrium condition, small 
     forward bias condition and small reverse bias condition. Explain how the  
     tunneling condition is satisfied in case of tunnel diode.
     Describe the working principle of a phototransistor.       

Q3.  Derive Boltzman transport equation for a non-degenerate semiconductor. Then 
     explain the steady state condition.                  

Q4.  Draw  I - V characteristics of a p-n-p-n device.  Show and explain different 
     regions in this characteristic.
     Considering two-transistor analogy, derive the expression of current passing 
     through the p-n-p-n device in forward biasing condition. Explain the 
     expression.  
                
Q5.  What are the differences between Diac and Triac ? Describe the working
     principle of semiconductor laser. Also mention some of its use.
                                            
Q6.  Using Boltzman transport equation, derive an expression for thermoelctric 
     power of a non-degenerate semiconductor. What will be its value at high 
     temperature and low temperature ?



Group : B: PHS 403.2 : Applied Optics

Answer any One of the following questions                                           [Marks : 20 ]

Instruction:
The questions are of equal value for any paper. Candidates are required to give 
their answer in their own words (limit: 250 words) as far as practicable.

 Q1. What is a non linear optical material? Write down the polarisation relation 
     between polarisation and electric field in nonlinear materials. 
     What is third harmonic generation in NLO materials? Explain the method with 
     proper diagram.  In what types of materials it occurs?
Q2.  Explain the ‘Non-linear all-optical directional switching.’  What is Kerr effect 
     in  nonlinear optical materials?
     What is meant by step-index and grade-index fibers? 
     Step index fiber has a core of r.i. 1.55 and a cladding of r.i. 1.53. Determine the 
     Numerical Aparture and the acceptance angle.
      
Q3.  Construct an all optical NOT logic gate using NLO materials. Discuss with 
     diagram and truth table.
     Write down the relation between the nonlinear refractive index and the intensity 
     of light beam. What is the condition on intensity of light? Write the polarisation 
     vector in this case. 
Q4.  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 V  number  of  guided modes when the operating wavelength is 
      0.75 micrometer.
      Write the significances of V number in optical fiber. Define numerical aperture 
     of optical fibers. What does it signify? Write the advantages of use of optical   
     fiber.  
 Q5.  What is graded index fiber?  Prove that the ray path of a graded index fiber is 
     sinusoidal,  whose refractive index is given by 

                            n2 (r) = n0
2 [1- (r/a)2]   x > a

                                  = n2
2   x < a       

Q6. What are the losses in an optical fiber?  Write about the internal dispersion in step
index optical fiber. Write the difference between SMF and MMF.

                     


