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1.a)
Explain the historical development of optical fibers with the help of Electromagnetic spectrum.                                                                               

   b)
Draw a graph showing the refractive index distribution of central core cladded  

    optical fibre and explain the plot.                              





2.a)
Give any three applications of optical fibers for instrumentation and explain them with the necessary figures.                                        




   b)
Draw the block diagram of a typical fiber optic communication system and explain the function of each block in detail.                 

3.a)
Explain double hetero-structure lasers with the help of a neat energy diagram.

   b)
In a ruby laser N0=2 * 10 19atoms /cm3, t2 = tspont = 3 * 10-4 Sec, tflash = 5 * 10-4 sec. Find out threshold elective energy input per square centimeter of laser surface.

4.a)
Describe the working of Moire-fringe modulation fiber optic sensor.

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

5.a)
How do you estimate the transmission line loss using single mode fiber optic sensor.

   b)
Differentiate between an extrinsic and intrinsic fiber optic sensor.

6.
With neat diagrams explain the following applications of lasers in detail :

(a) Lasers in material processing
(b) Laser fusion in power plants.

7.a)
Compare the difference in performance characteristics between conventional LED and super luminescent 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-raidiative recombination life time of the minority carriers in the active region are 100 µs. and 60µs respectively.

8.a)
Consider only quantum or photon noise in a APD obtain expression for signal – to – noise ratio. 

b)
An APD generates a current of 100mA. When the incident power is 5nw. The operating wavelength is 1.5 µm. Find its responsivity. If the quantum efficiency is 0.7, find the multiplication factor.
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1.a) 
Draw a figure showing the light rays transmission through a core cladded glass fibre indicating the various angles and explain the figure.                    

b) 
Define the Numerical Aperture and derive an expression for the Numerical Aperture.                                                            


                

2.a)
Discuss in detail about the various applications of optical fibers for Instrumentation with figures.   

    b)
With the help of a block diagram explain the various demerits of an Optical Fiber Transmission Link.

3.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*1012Hz

4.a)
With a neat diagram explain the interferometric method of measurement of length.

   b)
Write in detail about IR sources.

5.a)
What is an Evanescent sensor?  Explain.

   b)
Explain the principle and working of a fiber Gyroscope.

6.
With neat sketches explain the following applications of lasers in detail:

a)
Lasers in diagnostics

b)
Lasers in photo medicine.

7.a)
Discuss the important requirements of a LED. 

    b)
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.

8.a)
Explain the various noise mechanisms in photodiode and derive expression for the signal – to – noise ratio for the case of direct detection using a photodiode.

   b)
An APD generates a current of 100mA. When the incident power is 5nw. The operating wavelength is 1.5 µm. Find its responsivity. If the quantum efficiency is 0.7, find the multiplication factor.
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1.a)
Write in detail about Pulse dispersion in step index fibres with the necessary equations, figures and graphs.                                         

   b)
List the advantages of Optical fibers over conventional cables.

2.a)
Compare Optical fiber communication system with Microwave communication system.                                

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

3.a)
Obtain laser rate equation. Obtain an expression for power output at optimum coupling.   

b)
Show that the effect of frequency pulling by the atomic medium is to reduce the intermode frequency separation from c/2l to { (c/2l)   * (1 - ((c / 2((())}

4.a)
Write in detail about IR detectors.

   b)
Describe the working of Moire-Fringe modulation fiber optic sensor.

5.a)
What is an Evanescent sensor?  Explain.

   b)
List the limitations of the Evanescent sensor ?

6.
Explain with neat diagrams how lasers are used in the following applications

a)
Lasers in surgery

b)
Lasers in low power measurement.

7.a) 
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?

   b)
Explain in detail various recording and reconstruction devices of hologram?

8.a)
Define and explain the meaning of responsivity and quantum efficiency of photodiode and derive expressions for the same.

b)
Discuss the advantages of p.i.n. photodiode over p.n. structure in a photodiode.
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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)
What is the necessity of optical fibers in Instrumentation? Give the various steps involved in the development of use of optical fibers for instrumentation. 

b)
Differentiate conventional cable communications with Optical fiber communications.

3.a)
Derive the optimum coupling condition in laser oscillation 

   b)
Calculate critical fluorescence power Ps of He-Ne laser operating at 6328 A. assume V=2 cm3 , L = 1 % loss, l= 30 cm , (( = 1.5 * 109 Hz. Also find out critical inversion frequency.

4.a)
Compare and contrast double exposure interferometry and real time interferometry.

   b)
Describe the working of  Moire-Fringe modulation fiber optic sensor.

5.a)
Explain the principle and working of a fiber Gyroscope.

   b)
State the important applications of fiber optic Gyroscope.

6.
With neat diagrams explain about:

(a)  Laser tracking

(b)  Lasers in weather monitoring  (Lidar)

7. 
Write short notes on 

a)
Holograms on magnetic tape

b)
Holograms on the thermoplastic films. 

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

b)
An APD generates a current of 100mA when the incident power is 5nw. The operating wavelength is 1.5 µm. Find its responsivity. If the quantum efficiency is 0.7, find the multiplication factor.
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