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                                 Register Number:………….….                 

M.E DEGREE EXAMINATIONS: JAN 2015 

(Regulation 2014) 

First Semester  

COMMUNICATION SYSTEMS 

P14COT103: Optical Communication Networks  

Time: Three Hours Maximum Marks: 100 

Answer all the Questions:- 

PART A (10 x 1 = 10 Marks) 

1. The following items consist of two statements, one labeled as the “Assertion (A)” and the 

other as “Reason (R)”. You are to examine those two statements carefully and select the 

answers to these items using the codes given below. 

Assertion(A):  The intermodal dispersion in graded index fiber is controlled 

Reason(R)    : The refractive index decreases gradually from its maximum value at the 

                        center of the core 

[K 2] 

 a) both A and R are individually true and 

R is the correct explanation of A 

b) both A and R are individually true but R is 

not the correct explanation of A 

 

 c) A is true but R is false d) A is false but R is true.  

2. The refractive index of core and cladding is 1.5 and 1.49 respectively. What is the acceptance 

angle? 

[K 2] 

 a) 9.95o b) 13 o
  

 c) 2 o
 d) 90 o  

3. Match list I with list II and select the correct answer using the codes given below. 

List I List II 

A.SONET Path Layer 1. Actual transmission of bits 

B. SONET Line Layer 2. End  to end connection 

C. SONET Section Layer 3. Multiplexes number of path layers 

D. SONET Physical Layer 4. Framing and error control 
 

[K 1] 

 a) A-2, B-3, C-4, D-1 b) A-1,B-3, C-4, D-2  

 c) A-1, B-2, C-3, D-4 d) A-2, B-1, C-3, D-4  

4. Consider Scheduling Protocol  [K 2] 
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1. A node receives a new packet for transmission  

2. It waits for a time ddrop 

3. The  node sends control packet in its assigned control slot 

4. Transmits packet without any overlap. 

The correct sequence of scheduling protocol is 

 

 a) 1,2,3,4 b) 1,3,2,4  

 c) 1,4,2,3 d) 1,3,4,2  

5. Consider the following statements 

1. Wavelength conversion reduces the blocking rate of light path requests. 

2. Conversion degree d=1 indicates full wavelength conversion 

3. Conversion degree d can vary between 0 to 1 ( 10 ≤≤ d ) 

4. With full wavelength conversion, a signal entering the node on a particular wavelength 

can leave the node on any other available wavelengths. 

Which of these statements is correct? 

[K 2] 

 a) 1,4 b) 2,3  

 c) 2,4 d) 3,4  

6. For the type of network in List I match the number of wavelengths needed to perform offline 

wavelength assignment as a function of the Load L, without wavelength conversion available 

in list II and select the correct answer using the codes given below. 

List I List II 
A. Arbitrary 

1.   L
2

3
 

B. Ring 2.   2L-1 

C. Star   
3.   L

2

3
 

D. Tree 4. ( ) ( )[ ]212,11min +−−+− LMLDL  
 

[K 1] 

 a) A-2, B-3, C-4, D-1 b) A-4, B-3, C-1, D-2  

 c) A-1, B-3, C-2, D-4 d) A-4, B-2, C-3, D-1  

7.  Consider the following statements 

1. A cable network consists of twisted pair between head end and remote end. 

2. Telephone network is a switched network has a dedicated bandwidth to each user. 

3. FTTC is a broadcast network  

4. DSL is a group of techniques over the telephone infrastructure. 

Which of these statements is correct? 

[K 2] 

 a) 1,2 b) 1,3  
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 c) 2,4 d) 3,4  

8.  The functions of routing node is   

1. Header recognition 

2. Synchronization 

3. Forward on outgoing link 

4. Buffering. 

The correct sequence of operation of a routing node is  

[K 2] 

 a) 1,2,3,4 b) 4,1,2,3  

 c) 2,1,4,3 d) 1,3,2,4  

9. The following items consist of two statements, one labeled as the “Assertion (A)” and the 

other as “Reason (R)”. You are to examine those two statements carefully and select the 

answers to these items using the codes given below. 

Assertion (A):  Wavelength dilation improves crosstalk suppression.  

Reason (R)    : Because wavelength dilation effectively doubles the channel spacing as far as 

crosstalk is concerned. 

[K 2] 

 a) both A and R are individually true and 

R is the correct explanation of A 

b) both A and R are individually true but R is 

not the correct explanation of A 

 

 c) A is true but R is false d) A is false but R is true  

10. The highest crosstalk penalty happens when the crosstalk signal and the information signal are 
________ 

[K 2] 

 a) With same state of polarization &  out 
of phase 

b) With same state of polarization & in phase 
 

 

 c) With different state of polarization & 
out of phase 

d) With different state of polarization & in 
phase 

 

 
PART B (10 x 2 = 20 Marks) 

11. A single mode fiber designed for operation at 1550nm, has core and cladding refractive index 

of 1.5 and 1.49 respectively. When the core diameter is 6µm, Verify whether the fiber will 

permit single-mode transmission and also estimate the range of λ’s over which this will occur. 

[K 3] 

12. Describe the principle and operation of a 2x2 optical directional coupler. [K 2] 

13. Differentiate nxn bus topology and star topology in terms of the number of couplers used and 

in terms of the worst case loss.  

[K 2] 

14. How did full duplex connection between two nodes is established in Rainbow I network [K 2] 

15. For a ring network ABCD, the set of light path requests are AC, BD, CA, DB. Using Offline 

RWA assign wavelengths for these light path requests. 

[K 3] 

16. Compare the simplified light path blocking probability without and with full wavelength [K 2] 
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conversion. 

17. Differentiate bit multiplexed stream and packet multiplexed stream with an example. [K 2] 

18. Compare feed-forward and feedback delay lines. [K 2] 

19. How chirped Fiber Bragg grating is used for dispersion compensation? [K 2] 

20. What are ClassI and Class III a systems? What is the importance of Open Fiber Control (OFC) 

protocol?  

[K 2] 

PART C (10 x 5 = 50 Marks) 

21. Derive an expression for the bit rate-distance product of a Multimode step-index fiber. Hence, 

find bit rate-distance product if ∆=0.01, n1=1.5 (≈n2). 

[K 3] 

22. What is the advantage of optical Amplifiers over conventional amplifiers? Explain the 

operation of Erbium Doped Fiber Amplifiers. 

[K 2] 

23. What is frame/slot synchronization? How is it achieved in broadcast network? [K 2] 

24. What is the importance of MAC protocol? Explain Slotted Aloha protocol with throughput. [K 2] 

25. Explain the Access node architecture of NTT Ring Test bed with figure. What are the methods 

used to protect against link failure in NTT test bed.   

[K 2] 

26. How the virtual topology design problem is converted into Mixed Integer Linear Programming 

(MILP). 

[K 2] 

27. What is the limitation of WDM PON architecture? Explain how it is avoided in WRPON 

architecture with diagram.  

[K 2] 

28. Explain bit interleaving and de-interleaving with necessary figures. [K 2] 

29. Explain how the properties of soliton pulse are used in realizing optical AND operation  [K 2] 

30. A 1.55µm unchirped Gaussian pulse of 60ps width (at 1/e - intensity point) is launched into a 

fiber. Calculate the pulse width after 50km, if the fiber has a dispersion of 16ps/nm-km. 

[K 3] 

 
PART D (2 x 10 = 20 Marks)  

31. What is Chromatic dispersion in optical fibers? Explain the different components of 

chromatic dispersion and their effects. How to control chromatic dispersion. 

(10) [K 2] 

    

32. a. How self healing is provided in Unidirectional Path Switched Rings and 

Bidirectional Path Switching Ring? 

 

(6) [K 2] 

 b. How the node failure is handled in Fiber network?                                       
(4) 

[K 2] 

************* 


