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1.a) 
Draw a graph showing the refractive index distribution of central  graded index optical fibre and explain the plot.                              
b) 
Draw a figure showing the light rays transmission through a graded index glass 

fibre indicating the various angles and explain the figure.                                                                                              
c) 
Define the Numerical Aperture and derive an expression for the Numerical Aperture of an optical fibre. 

2. 
Give the brief introduction about the following with the necessary figures.                                                                           
a) Optical Fibre.

b) Losses in optical fibres
c)  
Pulse broadening.
3.
Bring out the importance of Q Switching. Compare mechanical switching with Electronic switching.
4.
In a pink ruby laser with a chromium ion density

N= 1.58*1019 cm-3. its absorption coefficient ( = 0.2cm-1 at 300K for R1 line at 6943
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, length of the ruby rod = 10cm, cross sectional area = 1 cm2. Fractional intensity loss per pass=20%, n= 1.78. Calculate peak power and energy of pulse.   



                 

5.
Explain   the   terms   coherence   requirements,  resolution   in  connection  with hologram?
6.
Discuss the important requirements of a LED. 


Estimate the electrical modulation bandwidth for an LED with carrier recombination life time of 8ns. The frequency response of the device is assumed to be Gaussian.

7.
Define and explain the meaning of responsivity and quantum efficiency of photodiode and derive expressions for the same.

8.a)
Differentiate between a transducer and a sensor.
b)
Explain a method for measurement of current by a single mode fiber optic sensor with the help of a diagram.
c)
How do you estimate the transmission line loss using the above sensor?
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1.a) 
Briefly explain about the optical fibre construction details and show a figure for transmission of light rays and discuss about the refractive index distribution with a graph.                                                      

b) 
Write the equations for the total internal reflection of the light rays in a optical fibre cable and derive the expression for the Numerical Aperture of the fibre.                                                                      

2.a) 
Give a brief introduction about various guiding medias and discuss about their advantages and disadvantages with a necessary diagram and a graph.                                                                  

   b)
Discuss about the various applications of optical fibres in detail.

3.
Explain Mode tracking. Derive the expression for pulse duration and peak intensity of output pulse. 
4.
Find out energy needed to excite a typical Nd 3+ YAG laser, with the following data:                      











l=20 cm   ,L= 4 %(loss per pass)   , n=1.5 
,(( =6 cm-1



tspont  = 5.5 *10 –4 sec 
,( = 1.06 * 10-6 m    
     

5.
Compare   and   contrast   double   exposure   interferometry   and   real   time interferometry?

6.
Compare the difference in performance characteristics between conventional LED and super luminescent LED.

7.
What is meant by modulation? Explain the phenomenon of electro – optic effect. Discuss the operation of a linear electro – optic modulator.

8.a)
Differentiate between an extrinsic and intrinsic fiber optic sensor.
   b)
Describe the arrangement and working of an optical fiber liquid level detector.

   c)
Explain how the above sensor is superior over the other liquid level sensors.
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1.a) 
What is a Multimode graded index fibre and explain about it with the necessary figures and equations.                                               
b) 
What are the single mode fibres and explain them in detail with the necessary figures and equations.                                                     
2.
Give the brief introduction about the following with necessary figures.                                                                       a)
Light guidance in optical fibres.

   b)
Different types of fibres.

   c)
Optical communication system.

   d)
Optical fibre Applications.

3.
Explain the basic principle of operation of lasers. Bring out their applications in various fields. Point out the disadvantages if any.
4.
Find the threshold for CW laser action in a Nd3+ glass laser using the following data:









(( = 200 cm –1 , n= 1.5,tspont = 3 * 10 –4 sec ,
l=length of the resonator = 20 cm 
L= loss per pass = 2%
4..


5.
With the help of neat sketches explain reconstruction of hologram with a wave identical to reference wave and with a wave conjugate to reference wave?

6.a)
Describe the construction and working of a LED. 
   b)
Estimate the power generated internally within a double heterojunction LED at a drive current of 60mA and a peak emission wavelength of 1.31 µm. The radiative and non-radiative recombination life time of the minority carriers in the active region are 100 µs. and 60µs respectively.

7. a)
Discuss the advantages of p.i.n. photodiode over p.n. structure in a photodiode.

    b)
Differentiate between Electro optic , magneto optic and Acouesto optic Modulator with respect to principle of operation.

8.a)
What is an Evanescent sensor?  Explain.
   b)
Describe the working of Moire-fringe modulation fiber optic sensor.

   c)
Explain how this method helps in eliminating the instability encountered with fiber optic intensity modulated sensor.
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1.a) 
Draw the block diagram of a typical fibre optic communication system and explain the function of each block in detail.                 
   b) 
Discuss about the dispersion effects in step index optical fibre with the necessary graphs.                                                                       
2.a) 
Explain the Attenuation in optical fibres with figures.         

   b) 
Differentiate between step  index and graded index fibres. 

3.
What is Q switching? Explain the various techniques for Q switching of lasers.
4.a) 
Find out an expression for critical fluorescence power in a 4 level system.


b) 
Calculate critical fluorescence power for Nd 3+ : glass laser using the following data: l = 10 cm , v = 10 cm 3, ( = 1.06 * 10 –6m , R = 0.95 , n = 1.5 , 
(( = 3 * 10 12 Hz.


5.a)
With the help of neat sketches explain recording and reconstruction of Fourier

Transform hologram?

   b)
Describe the working principle of a Laser Doppler velocity meter.

6.a)
With a neat diagram explain the principle of operation of an APD.
   b)
Discuss the mechanism of electro – optic effect for modulation of phase. What is pockets effect?

7.a)
Explain why transverse electro optic modulators have more practical applications than longitudinal electro optic modulators?

   b)
Calculate the output voltage form a Gauss amplitude modulator if the wavelength of the incoming light is 1.1 µm. The wavelength is 1µm thick and 1.5 mm long.

8.a)
Differentiate between an intensity modulated sensor and interferometric fiber optic sensor.

   b)
Explain the principle and working of a fiber Gyroscope.
   c)
State the important applications of fiber optic Gyroscope.
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