EC2402-OPTICAL COMMUNICATION AND NETWORKING
QUESTION BANK

UNIT I

PART A

1. A point source of light is 12cm below the surface of a large body of water(n=1.33). What is the radius of the largest circle on the water surface through which the light can emerge?                                                                                            (Nov 2004, Dec2005)

2. Write the expression for the refractive index in graded index fiber (Nov2004,Dec2006)
3. Define: Numerical Aperture of a step index fiber                            (Apr 2005,Dec 2007)

4. Give the expression for the effective number of modes guided by a curved multimode fiber.                                                                                  (Apr 2005,Nov 2004,Dec2005)

5. Commonly available single mode fibers have beat lengths in the range 10cm< LP <2m. What is the range of refractive index differences does this correspond to. (for λ=1300nm).                                                                                    (Nov 2005,April2006)

6. Define mode field diameter.                                         (April 2005,May 2006,Dec 2006)

7.  What is the fundamental parameter of a single mode fiber?        ( Apr 2006,June 2007)
8. A step index fiber has a normalized frequency V=26.6 at 1300nm wavelength. If the core radius is 25 μm, find the numerical aperture                           (Apr 2006,June 2007)

9. What is snells law?                                                                                           (Dec 2006)
10. What is modal birefringence?                                                         (Dec 2006,June 2009)
11. Write the expression for number of modes in SI fibers.

12. State the condition for total internal reflection.                                              (Nov 2007) 

13. What is skew ray and meridional ray?

14. Differentiate between single mode and multimode fiober.

15. Draw the index profile for graded index fiber.

16. An optical fiber has core index 1.5, cladding index of 1.45. Calculate numerical aperture and critical angle of incidence.                                                         (Jun 2007)

17. Give the difference between ray and modes                                                  (Nov 2007)

18. A silica optical fiber has a core refractive index of 1.5 and a cladding refractive index of 1.47. Determine the acceptance angle in air for the fiber.                          (Nov 2007)
   19. Mention the advantages and disadvantages of mono mode fibre over multi mode fibre.                                                                                                                    

                                                                                                                                  (Apr 2008)

    20.What are the advantages and disadvantages of ray optics theory                   (Nov 2008)

    21.A typical relative refractive index difference for an optical fibre design for long   

        core index is 1.47.                                                                                           {Nov 2008)

   22.Define group delay.                                                                                          (Nov 2008)

23. What is critical angle of incidence?                                                                 (May 2009)

24. What is meant by acceptance angle?                                                               (May 2009)

25. What is meant by leaky modes?

26. A single mode fiber has a beat length of 8cm at 1300nm. Calculate modal birefringence.

27. What is fiber beat length?                                                                                (May 2009)

28. Differentiate Monomode and multimode fibers                                               (Nov 2010)

29. Mention any two limitations of fiber optical communication system              (Nov2010)

30. What is the energy of a single photon of the light whose λ=1550nm,in eV?(Nov-2011)

31. Assume that there is a glass rod of refractive index 1.5, surrounded by air.Find the critical incident angle.                                                                                    (Nov-2011)

32. The relative refractive index difference for an optical fiber is 1%.Determine the critical angle and core cladding interface if the core refractive index is 1,46             (May 2012)

33. A Step index fiber has a normalized frequency(V) of 26.6 at 1300nm.if the core radius is 25 µm, find the numerical aperture                                                              (May 2012)

34. Calculate the cutoff wavelength of a single mode fiber with core radius of 4µm
                                                                                                                        (Nov 2012)
35. For a fiber with core refractive index of 1.54 and fractional refractive index difference of 0.01, calculate its numerical aperture.                                                        (Nov 2012)
36. The refractive indexes of the core and cladding of a silica fiber are 1.48 and 1.46 respectively. Find the acceptance angle for the fiber.


         (Nov 2013)
37. Determine the normalized frequency at 820nm for a step –index fiber having a 25 µm radius. The refractive indexes of the cladding and the core are 1.45 and 1.47 respectively. How many modes propogate in this fiber at 820nm?               (Nov 2013)
38. A multimode fiber has core diameter of 50 µm and cladding refractive index of 1.45.If its modal dispersion is 10ns/km, find its numerical aperture. 

       (May 2014)
39. Distinguish meridional rays from skew rays. 



       (May 2014)

PART B
1. Discuss the mode theory of circular waveguide.         (Nov 2004,June 2006,Nov 2008)

2. Discuss the theory of graded index fibers. Derive the expression for the numerical aperture of the graded index fiber                                                                .(Nov 2004)

3. What are the fiber modes? Explain the mode theory for optical fibers in detail.(Apr 2005,June2007) 

4. Compare single mode fiber and graded index fibers. Explain the requirements for the fiber materials.                                                                                                 (Apr 2007)

5. a. Discuss the structure of graded index fiber.                                                (April 2005)
b. Discuss the propagation modes in single mode fiber.                                (April 2005)
6. a. List the advantages of optical fiber communications.                                (April 2006)
b. Draw the elements of optical fiber optical transmission link and explain 
                                                                                                           (Apr2006,Dec 2006)

7. a. Briefly explain the evolution of fiber optic communication.                   (Dec 2005,07)
b. Com[pare the configurations of different types of fibers.                             (Apr 2005) 

8. a. List the advantages of an optical fiber communication.                (April 2006,Nov 08)
b. Explain in detail the mode field diameter.                                                      (April 06)
9.  Derive an expression for number of modes propagating in a graded index fibre from the first principles.                                                                                                 [Apr 2008]

10. a. Derive an expression for numerical aperture of step index fibre [10]

      b. Relative refractive index ,difference between the core axis, and cladding of graded index fibre is 0.7 % when the refractive index at the core axis is 1.45. Estimate the value of numerical aperture of the fibre along the axis, when the index profile is assumed to be a triangle.                                                                                  [Apr 2008]

11. a. Explain a neat block diagram of fundamentals of optical fibre communication.[8]

     b. Discuss the mode theory of circular waveguides.                                       [Nov 2008]

12. a. Discuss briefly about linearly polarized modes. [6]

      b. Draw the structure of single and multi mode step index fibres and graded index fibres  with typical dimensions. [6]

      c. Mention the advantage of optical fibre system [4].                                       [Nov 2008]

13. Explain mode propagation in circular waveguides. Obtain its wave equation and modal equations for  step index fibers.                                                                      [Nov-2009]

14.A typical refractive index difference for an optical fiber designated for long distance transmission is 1% .Determine the NA and the solid acceptance angle in air for the fiber when the core index is 1.46.calculate the critical angle at the core-cladding interface with in the fiber                                                                                                 [Nov2009]
15.Draw and explain the working principle of single mode  and multimode fiber(Nov 2010)

16.What is numerical aperture.Deduce the expression for the same

 17.Calculate NA of silics fiber with its core refractive index(n1) of 1.48 and cladding refractive index of1.46.What should be the new value of n1 in order to change the NA to 0.23                                                                                                               (Nov 2011)

18.Distinguish step index and graded index fiber                                                  (Nov 2011)  
19.Derive the mode equations for a circular fibre using maxwell’s equations      (May 2012)

20.Calculate theNA of a fiber having n1=1.6 and n2=1.49 and another fiber having n1=1.458 and n2=1.405.Which fiber has greater acceptance angle                (May 2012)

21. Explain ray theory of fiber with TIR,Acceptance angle and NA                    (May 2012)

22.Describe single mode fibres and their mode field diameter.What are the propagation modes in them                                                                                                  (May 2012)

23. Derive the ray theory behind the optical fiber communication by total internal reflection. State the application of Snell’s law in it                                         (Nov 2012)

24. A Si fiber with silica core refractive index of 1.458, v = 75 and NA = 0.3 is to be operated at 820nm. What should be its core size and cladding refractive index? Calculate the total number of modes entering this fiber.                                (Nov 2012)

 25. Derive expression for the linearly polarized modes in optical fibers and obtain the 
       equation for V number                                                                                  (Nov  2012)
26.(i) With the help of a block diagram explain the different components of a optical fiber

           link. 










      (ii) Compare the optical fiber link with a satellite link.                                (Nov 2013)
27. (i) Explain the3 difference between meridional and skew trays.

      (ii) Bring out the difference between phase and group velocities.

     (iii) Deduce an expression for NA of a fiber with the help of a neat figure showing all 

            the details. .                                                                                              (Nov 2013)
28. (i) Draw and explain ray theory transmission in an optical communication.

     (ii) With diagram, explain acceptance angle, numerical aperture and total internal 

           reflection.

   29. With diagram, explain electromagnetic mode theory of optical propagation (May 2014)
UNIT II

       PART A

1. An optical signal has lost 55% of its power after traversing 3.5km fiber. What is the loss in dB/km of this fiber?                                                                           (Nov 2004)

2. Give the expression of the effective number of modes that are guided by a curved multimode fiber of radius ‘a’.                                                                        (Nov 2004)

3. What are the causes of absorption?                                                                (Apr 2005)

4. Find the coupling loss for two fibers having core refractive index profiles αE=2.0 and αR=1.5.                                                                                                         (April 2006)

5. What are the causes of mode coupling?                                         ( April 2006,May 09)
6. Mention the two causes of intramodal dispersion.                                            (June 07)
7. Define fiber loss?                                                                                           (June 2007)

8. What is intramodal dispersion?

9. What is Rayleigh scattering?                                                                             (Dec 08)
10. What is meant by microbending loss? How it can be overcomed?           (Dec 2007,08)
11. What is meant by material dispersion and wave guide dispersion?

12. Differentiate group velocity and phase velocity.                                            (Jun 2007)

13. Mention the causes for scattering loss.

14. What is meant by intrinsic and extrinsic absorption?                                       (April 08)
15. What do you mean by polarization mode dispersion?                               (Nov 2007,08)

16. Distinguish dispersion shifted and dispersion flattened fibers                         (Nov 2007)

17. What is the inter-modal dispersion. What does it cause?                                 (Apr 2008)

18. A multimode graded index fibre exhibit total pulse broadening 0.1us over a distance of 15 kms. Estimate the maximum possible bandwidth on the link assuming, RZ coding without ISI.                                                                                                      (Nov 2008)

19. Define dispersion                                                                                             (Nov 2010)

20. What do you mean by group velocity?                                                            (Nov 2010)

21. Define attenuation coefficient of a fiber?                                                         (Nov 2011)

22. A 30km long optical fiber has an attenuation  of 0.8 db/km.If  -7 dBm of optical power is launched into the fiber, determine the output optical power in dBm            (May 2012)

23. What factors  causes rayleigh scattering in optical fibers                                (May 2012)  
24.  What are the two reasons for chromatic dispersion?                                        (Nov 2012)
25. What are the most important non-linear effects of optical fiber communication?
                                                                                                                          (Nov 2012)
26. A continuous 12 kms  long optical fiber link has a loss of 1.5dB/km.What is the minimum optical power that must be launched into the fiber to maintain an optical power level of 0.3 µ W at the receiving end?                                         (May 2014)    

27. Define dispersion in multimode fibers.What is its effect?                     (May 2014)
PART- B

1. a. What is meant by material dispersion ?

b. Derive the expression of material dispersion.

c. Derive the expression for wave guide dispersion                                  ( Apr 2005 )

2. Discuss the pulse broadening in graded index fiber                    (April 2005,Nov 08 )

3. Discuss the various kinds of losses that an optical signal might suffer while propagating through a fiber. Which is most important one ? What is the effect of these losses on light power and pulse shape ?                        ( June 2007,April 08,May 09 )

4. What is ode coupling ? Discuss pulse broadening in GI fiber ?               (June2007 )

5. a. What is meant by waveguide dispersion ? Derive the expression for the same. 

                                                                                                                  ( Nov 2004 )

b. Derive the expression for pulse broadening due to material dispersion.

6. What is meant by waveguide dispersion ? Derive the expression for the same 

                                                                                                                  ( Nov 2006 )

7. Discuss the signal distortion in single mode fiber.                                   ( Nov 2006 )

8. Explain the attenuation mechanisms in Optical fibers.                             (Dec 2007)
9. A 6 km optical link consisting of multimode step index fibre, with a core refractive index of 1.5 and the relative refractive index difference of 1%. Estimate the delay difference between the slowest and fastest modes at the fibre output, and the RMS pulse broadening due to intermodal dispersion on the link. Also derive the expression involved in it.                                                                                           [Apr 2008]

10. Explain briefly the three key principles involved in the Laser Action. Describe for a fabry-perot resonator laser diode, modes, and threshold condition. Obtain its rate equation for steady state output.                                                               [Apr 2008]

11. Explain bending losses and type of dispersion                                         (Nov 2010)

12. What is meant by fiber splicing,Explain fusion splicing of optical fibers

13. Explain expanded beam connectors with neat diagram                            (Nov 2011)

14. Explain nonlinear scattering ,fiber bend loss and material dispersion in optical fiber

15. Explain mechanical splices with neat diagram                                          (May 2012)

16. Write brief note on fiber alignment and joint loss                                     (May 2012)

17. Describe the linear and non-linear scattering losses in optical fibers        (Nov 2012)
18. An LED operating at 850nm has a spectral width of 45mm. What is the pulse spreading in ns/km due to material dispersion? What is the pulse spreading when a laser diode having a 2nm spectral width is used?                                                               
                                                                                                                          (Nov 2012)
19. Write notes on fiber splices and connectors                                               (Nov 2012)
20. (i)Discuss the attenuation encountered in optical fiber communication due to: 
     1. Bending      2. Scattering    3. Absorption.
(ii) Calculate the maximum transmission distance for a fiber link with an attenuation 

      of 0.2 dB/km if the power launched in 1 mw and the receiver sensitivity is 50 µW. 

     Calculate the attenuation for another link with same parameters and the distance of 

     26 Kms.                                                                                                  (Nov 2013)
21. (i) Clearly bringout the difference between intra and inter modal dispersion.

(ii) Find the maximum bit rate for the fiber link of 5 Kms.The numerical aperture is 

     0.25 and the refractive index is 1.48                                                      (Nov 2013)   

 22. Explain the attenuation and losses in fiber.                                                     (May 2014)

23. With diagram, explain intra and inter modal dispersion.                                (May 2014)
UNIT III

Part A

1. Define Radiance 






         ( Nov 2004 )

2. What is meant by hetero junction?                                                               ( Apr 2005 )

3. Give examples for direct and indirect semiconductor materials (April 2006,Nov 2006)

4. Calculate the ratio of stimulated emission rate to the spontaneous emission rate for a lamp operating at a temperature of 100 K. Assume average operating wavelength is 0.5 micro meter.                                                                           (April 2006,Dec2007)
5. What is meant by population inversion ?                               ( Nov 2004,May 2007,08)
6. What is meant by indirect band gap semiconductor material ?     ( Apr 2005,Dec2005)
7. Compare LED and LASER                                                         (June 2007,Nov 2007 )
8. What is internal quantum efficiency ?                                     ( Apr 2006,Dec2006,07 )

9. What is external quantum efficiency ?                                                           (Dec2007)
10. What is meant by modal noise ?                                     ( Apr 2005,June 2007,May 09)

11. What is meant by mode partition noise ?                                                      (May 2009)
12. Mention the various lensing schemes.                                                          (May 2005)
13. Differentiate splices and connectors.

14. What are the requirements of connector ?

15. What is meant by hetrojunction? Mention its advantages.                           (Nov 2007)

16. List the different mechanical misalignment that occur between two joined fibers.
                                                                                                                      (Nov 2007)

17. Compare LED source and ILD source. (Apr 2008)

18. Distinguish direct and indirect bandgap materials. (Nov 2008)

19. Compare direct and indirect  bandgap material                                      (Nov 2010)

20. Why is not silicon is used to fabricate LED and Laser diode                 (Nov  2011)

21. What are the advantages of LED?                                                           (Nov 2012)

22. Photons of energy 1.53*10 (-19)J are incident on a photodiode which has a responsivity of  0.65 A/W .If the optical power level is 10 µw,find the photocurrent generated
                                                                                                                             (Nov 2012)
23. Write two differences between a Laser diode and a LED.

24. For a photodiode define quantum efficiency-η and responsivity-R.

25. If the absorption coefficient of silicon is 0.05micrometer-1 at 860nm,find the penetration depth at which p(x)/Pin = 0.368

26. Define the internal quantum efficiency of LED.

PART- B

1. Draw the structure of edge emitting and surface emitting LEDs. Explain ( April 05,Nov 05,Dec 06)
2. Discuss the LASER diode structures and radiation patterns                 ( April 2005 )

3. With neat diagram explain the construction and working of high radiance surface emitting LED.                                                                                         ( June 2007)

4. Discuss about Modulation of  Laser diodes. Why thermo electric cooler are used in Laser diodes ?                                                                                        (June 2007 )

5. Draw the two basic LED configurations and discuss the principle.(Nov 04,June 06,April 09)
6. a. Discuss the principle of optical feedback and LASER oscillation.

b. Derive the threshold condition for LASER oscillations                     ( Nov 2004 )

7. a. What is meant by heterojunction ? Give example.

b. Derive the internal quantum efficiency of a LED ( Apr 2006 )

8. Discuss the LASER diode principle, modes and threshold conditions. ( Jun 2007 )

9. a. Derive the threshold condition for lasing.

b. Explain in detail the fabry perot resonator cavity Laser diode.

10. a. Explain the various lensing schemes.                      (Nov 2004,Dec 05,07,April 09)
b. Explain the various splicing techniques.

      11. Compare LED with Laser Diode                                                         (Nov 2010,2011)

      12. Discuss about modulation of LED & Quantum LASER                          (Nov 2010)

      13.With neat diagram explain the working of surface emitting LED (Nov 2011may 2012)

      14.Explain the structure of silicon ADP

      15. Define SNR of photodetector.what condition should be met achieve a high SNR     

                                                                                                                                 (Nov 2011)

       16. Explain any two injection laser structure with neat diagram                     (May 2012)

       17. Draw and explain the structure of Fabry-Perot resonator cavity for a laser diode.     

             Derive laser diode rate equations. (16 marks)                                             (Nov 2012)
      18.  Draw the structure and electric fields in the APD and explain its working (Nov 2012)
       19. What are the three factors that decides the response time of photodiodes? Explain  

              them in detail with necessary sketches


                       (Nov 2012)
20.(i) Explain the working of n hetero structure LED.                                       (Nov2013)
     (ii) Define internal quantum efficiency of a LED. Deduce the expression for the same.

21.(i) What do you understand by optical eave confinement and current confinement in 

       LASER diode? Explain with suitable structures.

     (ii) Briefly explain the different noise sources of a photo detector.              (Nov 2013)
22. With diagram, explain surface and edge emitters of LED structures            (May 2014)

23. Draw and compare the construction and characteristics of  PIN and Avalanche photo diode.







     
         (May 2014)

                                                                    UNIT IV

                                                                    PART- A

1. Define : Long wavelength cutoff related to photo diode.                           (Nov 2004 )

2. What is meant by bulk dark current ?                                                         ( Nov 2004 )

3. Define Responsivity                                                ( Apr 2005,Nov 04,05,08,April 08)
4. A given APD has a quantum efficiency of 65 % at a wavelength of 900 nm. If 0.5 micro watts of optical power produces a multiplied photo current of 10 micro amps, find the multiplication M                                                                 (June 2006,May 09)
5. What is meant by Quantum Limit ?                                                             (June 2006)

6. A photo diode is constructed of GaAs, which has a band gap energy of 1.43 eV at 300 K. What is meant by wavelength cut off ?                                              (June 2006,07 )

7. What are the benefits of a transmission impedance amplifier ?                 ( Apr 2006 )

8. Define Avalanche Multiplication.

9. What is Quantum Efficiency ?                                     ( ,Nov 2005,April 08,Jun 2007 )

10. What is BER ?

11. What is quantum limit ?                                                                             (April 2006 )

12. Name the types of preamplifiers.    
13. What is Impact Ionization ?

14. List the merits and demerits of APD.

15. Define probability of error.

16. What are the desired features of photodetector?                                 (Nov 2007)

17. Define quantum limit.                                                                          (Nov 2007)

18. Ga As has a bandgap energy of 1.43 eV at 300K. Determine the wavelength above which  an intrinsic photo-detector fabricated form this material will cease to operate.         

                                                                                                                   [Apr 2008]

19. An LED has a radiative and non-radiative times of 30 and 100ns respectively. Determine the internal quantum efficiency.                                         (Nov 2008)

20. Compare the performance of APD and Pin diode.                              (Nov 2008)

21. Why do we prefer silicon to make fiber optical receivers?                  (Nov 2010)

22. Why silicon is not preferred tofabricate LED or LASER diode?        (Nov 2011)

23. Define quantum limit?                                                                         (May 2012)

24. What are the methods used to measure fiber refractive index profile?(May 2012)

25. What is dark current?






  (Nov 2012)
26.  List out the various error sources  




  (Nov 2012) 
27. A digital fiber optic link operating  at 1310 nm,requires a maximum BER of 10-8 .Calculate the required average photons per pulse.  


(Nov 2013)
28. The photo detector output in a cutback attenuation set up is 3.3 V at the far end of the fiber. After cutting the fiber at the near end, 5m from the far end, photo detector output read was 3.92 V. What is the attenuation of the fiber in dB/Km.?(Nov 2013)
29. What are the receiver error sources?

  
  

(May 2014)
30. Describe the term ’Quantum Limit’.

                                      (May 2014)
PART- B

1. An InGaAs PIN photo diode has the following parameters at a wave length of 1300 nm : Id=4nA, ŋ=0.9, Rl=1000 ohms and the surface leakage current is negligible. The instant optical power is 300 nw ( -35 dBm ) and the receiver band width is 20 MHZ. Find the various noise term of the receiver                                  ( April 2005,Dec06) 
2. Discuss the eperformance of optical receiver by defining the probability of error
                                                                                                               ( April 2005 ).

3. What is known as quantum limit ? A digital fiber optic link operating at 850 nm requires a maximum BER of 10^9. Find the minimum incidental optical power Po to achieve this BER at a data rate of 10 Mb/s for a simple binary level signaling scheme. ( n=1), [1/t = B/2 ], (June 2007 )

4. Discuss in detail digital receiver performance calculation and sensitivity calculation in detail. (June 2007 )

5. Discuss the receiver operation with neat block diagram. ( Nov  2004,Dec 2006 )

6. a. Discuss the requirements of optical detector.

b. Explain the principle of avalanche photo diode.                               ( Nov 2004 )

7. Discuss the principle of operation of APD with a neat circuit diagram. Also discuss the requirements of photo detector                                           ( Apr 2006,Dec2007 )

8. Discuss the fundamentals of receiver operations with a neat block diagram.(April 2006)
9. Explain the fundamental receiver operation in optical communication. ( Nov 2006)
10. Draw the schematics of PIN diode, APD and explain.                 ( Jun 2007,May 09 )

11. Derive an expression for internal optical power level generated in LEDs. [Apr 2008]

12. The quantum efficiency of a particular silicon RAPD is 80%, for the detectionof radiation at a wavelength of 0.9 um. When the incident optical power is 0.5uW, the output current from the device [The avalanche gain] is 11uA. Determine the multiplication factor of photodiode under these conditions.[6]  [Apr 2008]

13. a. Draw and explain the different structures used to achieve carrier and optical b. confinement in LASER diodes. [8].

b. Discuss the effect of temperature on the performance of laser diode.

c.Give a brief account on the modulation of LED .(4)                                 (Nov 2008)

     14. a) Derive expression for power coupled from the surface emitting LED into step index                

               and graded index fibre. (10)

          b) Explain the mechanical mis-alignments, that can occur between two joint fibres with  

               necessary fibres. (6)                                                                                  (Nov 2008)

     15. When 3 x 10^11, photons each with a wavelength of 0.85 um are incident on a photo   

           diode, on average 1.2x 10^11 electrons are collected at the terminal of the device.     

           Determine the quantum efficiency and responsivity of the photodiode at 0.85 um.

    16.a) Draw and explain the high impedence of high impedence pre-amplifier designed  

             based on  BJT and FET (8)

         b) Write a brief note on trans impedence amplifier. [8]                           (Nov/Dec 2008)

    17.Draw and explain simple model of photodetector receiver and its equivalent circuit

    18.Derive photodetector noise of fiber optical system

    19. Explain the operation of preamplifier built using FET                              (Nov 2011)
     20. Explain measurement technique used in the case of fiber diameter,fiber cut off 

           length,refractive index profile, Numerical aperture                                  (Nov 2011)

     21.Discuss the disturbances affecting  optical detection system                      (May 2012)

     22. Draw and explain the operation of high impedance FET and BJT preamplifiers

                                                                                                                               (May 2012)

     23.Explain a) Attenuation measurement using cut back technique              

                       b)Frequency domain measurement of fiber dispersion                  (May 2012)   
     24. Considering the probability distributions for received logic 0 and 1 signal pulses,  

          derive  the expressions for BER and error function. (8 marks)
       (Nov 2012)
24. (i)Explain the types of preamplifiers used in a receiver.

(ii) Define the terms- Quantum limit and probability of Error with respect to a receiver

    with typical values.                                                                                  (Nov 2013)

25. (i)Explain the Insertion loss method used for attenuation measurement.

(ii) Explain the technique used in frequency-domain intermodal dispersion measurement.                                                                                               (Nov 2013)
26. With suitable diagram, explain optical receiver operation and its performance.

                                                                                                                      (May 2014)

     27. Describe the dispersion and numerical aperture measurements of fiber.    (May 2014)

UNIT V

Part A

1. Write the basic concept of Soliton generation                                            (June 2006)

2. What is meant by “ Soliton “ ?                                                  (Dec 2005,April 2005 )

3. What is WDM ?                                                                                         ( May2007 )

4. What is SONET ? Mention the features.                                                     (May 2007)

5. What is the basic line rate and data rate of SONET and SDH ?

6. Draw the frame format of STSI SONET frame.

7. What are the basic requirements of an Optical amplifier. ?

8. What is Erbium doped fiber amplifier ?                                                      (Nov 2007)

9. What are the advantages of WDM?                                                            (Nov 2007)

10. Distinguish fundamental and higher order solitions                                   .(Nov 2008)

11. Compare doped fibre amplifier and conventional repeaters.                      (Nov 2008)
12. Write the principle of operation of EDFA?

13. What are the needs for optical amplifier?

14. What are the characteristics of first generation optical networks

15. what is meant by Virtual tributary in SONET

16. List the features of FDDI

17. Differentiate between SDH and PDH

18. Write down the advantages of SONET over PDH.                                     (Jan 2010)

19. What are the advantages and disadvantages of wavelength routing networks?(Jan’10)
20. Distinguish between limited and full wavelength conversion.                   (Jan 2010)

21. Why is wavelength stabilization an important issue in WDM optical networks?
                                                                                                                     (Jan’ 2010)
22. What are the 3 common topologies used for fiber optic network . draw the schematic of any one network






        (Nov 2011)
23. Calculate the number of independent signal that can be sent on a single fiber in 1525-1565 nm band







         (Nov 2011)

24. What are the function of transport and path overhead                                  (May 2012)

25. What are the draw backs of broad cast and select networks for wide area network applications                                                                                                  (May 2012)

26. What were the problems associated with PDH networks?                           (Nov 2012)
27.  Enumerate the various SONET/SDH layers.                                               (Nov 2012)
28. Obtain the transmission bit rate of the basic SONET frame in Mbps.      (Nov 2013)
29. Illustrate inter channel cross talk that occurs in a WDM system.             (Nov 2013) 
30. List out the benefits of SONET over PDH networks.                               (May 2014)
31. Give the significance of solitons.                                                              (May 2014)
PART- B

1. Discuss the principle requirement application of WDM                           (April 2006 )

2. Discuss the principle of WDM example with neat block diagram (Nov’04,Apr’ 05,08)
3. Describe the key features of WDM                                                     (April 05,Dec 06)

4. a. Explain in detail the basic requirements of an optical amplifier.

b. Explain in detail Erbium doped fiber amplifier                                         (Dec2007 )

5. a. Explain in detail the frame format and layers of SONET.             (April 08,May 09)

b. Explain SDH ring topology.

6. a. Explain in detail the features of SONET                                          (Dec 07,May 09)

7. Explain in detail the basic format of SDH.

8. With neat diagram, explain the elements of SONET infrastructure. (16)    (May 2007)
9. What is meant by Broadcast and select Network? Discuss the design issues and 
objectives in detail. (16)                                                                              (May 2007)

10. Discuss the concepts of Routing and wavelength assignment with neat diagram.
     (16)                                                                                                          (May 2007)

      11. Explain in detail the issues in network design of wavelength routing networks and 

            optical layer cost tradeoffs. (16)                                                                  (Nov 2007)

      12. Compare and contrast Broadcast networks and switch based networks in detail. (16)
                                                                                                                                  (Nov2007)

      13.Discuss in detail, SDM, TDM and WDM approaches in High capacity Networks. (16)    

                                                                                                                                 (May 2008)
      14.Explain the principle and operation of Erbium doped fiber amplifiers with neat   

          diagrams. (10)                                                                                                 (Jan  2010)

       15.Draw and explain the topologies of broadcast and select networks. (8)        (Jan 2010)

       16.Describe the principle and performance of DT-WDMA protocol. (8)

       17.Explain the architecture of SONET and discuss the nonlinear effects on network  

            performance                                                                                                   (Nov 2011)
       18. Write short notes on wavelength routed networks and optical CDMA       (Nov 2011)

       19.  Explain the principle of solitons and discuss the soliton parameters with necessary 
               expressions                                                                                                 (May 2012)

       20.Write short notes on  optical CDMA,WDM and EDFA performance         (May 2012)

       21. Discuss the concepts of Media Access Control protocols in Broadcast and select 
            networks.(16 ) 





        
     (Nov 2012)

       22. Describe the non-linear effects on network performance in detail.(8 )  (Nov 2012)
       23.Explain the basics of optical CDMA systems. (8 )                                 (Nov 2012)

       24.(i) What is a four fiber BLSR ring in a SONET? Explain the reconfiguration of the 

                  same during node or fiber failure 

            (ii) What is broadcast and select multi hop network? Explain.                (Nov 2013)

25 (i) Explain the following requirements for the design of an optically amplified WDM 

                 link:     1) Link band width


         
     2) Optical power requirements for a specific BER.

            (ii) Write a note on solitons.                                                                       (Nov 2013)

    26. Expalin SONET layers and frame structure with diagram                           (May 2014)

    27 .With suitable example, explain the conditions and constraints in the formulation and 

          solution of routing and wavelength assignment problem in a n optical way.(May 2014)
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(HOD/ECE)

1. How its multiplexing in SONET

2. What are different types of SONET 

3. How is STS - 1 frame organized

4. Specify the Protection architectures of  SONET 
5. What are the SONET layers

6. What is the wavelength router

7. Write an usage of MAC protocol in optical networks

8. Distinguish between limited and full wavelength conversion?

9. What is meant by virtual topology of an output network?

10. What is an router? How does it differ from a switch?

11. State some issues of an network design?

12. What is the need for wavelength routing testbeds?

13. List the uses of testbeds?

14. What is meant by wavelength conversion?

15. Discuss the factors to be considered for routing

16. What is the need for wavelength routing test beds

17. Name any two routing techniques in optical communication networks

18. Draw a network using broadcast star topology

19. What is the function of router?

20. List the uses of test beds

21. State the basic principles of wavelength routing networks

22. What is meant by wavelength conversion?

23. Draw the block diagram of the components of a WDM Link

1. List out two forms of crosstalk arise in WDM systems

2. How can minimized the interchannel crosstalk

24. What do you meant by Crosstalk Reduction?
25. Write the principle of operation of EDFA?

26. What are the needs for optical amplifier?

27. What are the key characteristics of optical filtering technology?

28. What are the advantages of wavelength converters?

Com SONET AND SDH NETWORKS

PART-A

1. What are all the problems suffered by Plesiochronous digital hierarchy?

2. Define virtual tributary in SONET

3. List out the four sizes of virtual tributary.

4. What are the two types of Ring architecture?

5. What is the use of Digital cross connect?

6. What is grooming?

7. What are the classifications of physical layer interfaces for SONET in terms of Loss?

8. Define Ultra long reach systems

9. List the three important blocks of optical layer.

29. 10. What is optical channel?pare between the EDFA with SOA?

BROADCAST AND SELECT NETWORK

PART-A

1. What are the functions of MAC protocol?

2. When a protocol is named as slotted Aloha/slotted Aloha protocol?

3. List the three different types of traffic classes.

4. What is Class1 traffic?

5. What is Class2 traffic?

6. What is datagram traffic?

7. List the various kinds of broadcast and select test beds.

8. What is the structure of lightning test bed?

9. What is the application of super net test bed?
WAVELENGTH ROUTING NETWORKS

PART-A

1. When a node is called as add/drop multiplexer node?

2. List the various conversions involved in wavelength add/drop multiplexer.

3. Define online and off line light path.

4.How do you calculate the traffic load in wavelength routing networks?

5. Listout the constraints followed by the wavelength assignment network.

6. What is Africa ONE?

7. What are the two mechanisms implemented in NTT ring test bed?

HIGH CAPACITY NETWORKS

PART-A

1. What is the drawback of SDM approach?

2. What is the application area incorporated with High capacity optical network?

3. Differentiate Broadcast OTDM networks with Switch-based OTDM networks

4. What are the components present in nonlinear optical loop mirror?

5. What is terahertz optical asymmetric de-mux?

6. List the various OTDM test beds.

. Define Spread Spectrum?
13. What are spread spectrum techniques used CDMA?
14. Define Frequency Hopping Spread Spectrum? 
15. Define Direct Sequence Spread Spectrum?

Explain the Multiplexing structure employed in SONET/SDH network? (16)

3.Explain the elements of SONET/SDH infrastructure? (16)

Write short notes on SONET/SDH layers. (16)

5. Write short notes on SONET/SDH Frame. (16)

6. Describe in detail about SONET/SDH Ring Architecture? (16)

Explain the various topologies for broadcast networks. (16)

2. Explain in detail About the MDEIA ACCESS PROTOCOL. (16)

3. Explain the various kinds of broadcast and select test beds (16)

4. Write short notes on Traffic classes. (16)

Describe in detail about node design for wavelength routing networks (16)

2. Explain the various traffic models of wavelength routing networks (16)

3. Discuss about the static network of wavelength routing networks (16)

4. Explain the various routing and wavelength assignment methods (16)

Explain the various application areas of optical networks (16)

3. Write short notes on OTDM (16)

4. Explain the synchronization techniques involved in broadcast optical network (16)

5. Explain in detail about Switch based networks. (16)

6. Discuss in detail the various OTDM test beds (16)

7. Explain about Multiplexing & Demultiplexing of OTDM (16)

. Explain OCDMA network 

Part B

1

Explain the principle and operation of Erbium doped fiber

amplifiers with neat diagrams. (10) (Jan 2010)

Draw and explain the topologies of broadcast and select networks.

(8) (Jan 2010)

(ii) Describe the principle and performance of DT-WDMA protocol. (8)

11. (ii) Give a brief note on self phase and cross
12. Discuss the principle requirement application of WDM (April 2006 )

13. Discuss the principle of WDM example with neat block diagram (Nov 2004,April 05,08 )

14. Describe the key features of WDM (April 05,Dec 06)
15. a. Explain in detail the basic requirements of an optical amplifier.

b. Explain in detail Erbium doped fiber amplifier (Dec2007 )

16. a. Explain in detail the frame format and layers of SONET.(April 08,May 09)
b. Explain SDH ring topology.

17. a. Explain in detail the features of SONET (Dec 07,May 09)
b. Explain in detail the basic format of SDH.

7. With neat diagram, explain the elements of SONET infrastructure. (16) May 2007

8.  What is meant by Broadcast and select Network? Discuss the design issues and 

     objectives in detail. (16)    (May 2007)

9.  Discuss the concepts of Routing and wavelength assignment with neat diagram.

      (16) (May 2007)


10.  Explain in detail the issues in network design of wavelength routing networks and 

       optical layer cost tradeoffs. (16)  (May 2007)

11. Compare and contrast Broadcast networks and switch based networks in detail. (16)
                                                                                               (May 2007)
12 Discuss in detail, SDM, TDM and WDM approaches in High capacity Networks. (16)    

                                                                                                 (May 2007)

1. Briefly explain the theory and operation of Erbium doped fiber amplifier with neat diagrams. Discuss the elements of SONET infrastructure and SONET/SDH layers

2. Explain in detail Framing and transport overhead in SONET

3. Discuss protection architecture and importance of network management in SONET and SDH networks 

4. Explain the layered architecture with respect to SONET

5. Enumerate the various topologies and their relative merits, for broadcast network.

6. Draw and explain the topologies of broadcast and select networks (8)

7. Describe the principle and performance of DT-WDMA protocol(8)

8. Discuss MAC protocols in broadcast and select networks (16)

9. Explain the importance of wavelength routing testbed’s and various ways by which the performance of a fiber optic communication networks may be studied.

Draw and explain the difference types of wavelength cross connect 

         architecture?

    (b) Illustrate optical layer cost trade off consider point to point WDM ring and 

         hubbed WDM as example?

2. (a) Describe the offline and online routing and wavelength assignment in output

         network with neat diagram?

Explain the importance of wavelength routing testbeds and various ways by which the  performance of a fiber optic communication network may be studied?

Explain in detail routing and wavelength assignment with neat diagram

10. Explain the importance of wavelength routing test beds and various ways by which the performance of a fiber optic communication networks may be studied

10. Discuss in detail with neat diagram the principle requirement and applications of WDM. (16)

