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B.E. / B.TECH. DEGREE EXAMINATIONS, DEC 2019 

Seventh Semester 
EC16011 – COGNITIVE RADIO 

(Electronics and Communication Engineering) 
(Regulation 2016) 

Time: Three Hours                                                                                         Maximum : 100 Marks 
Answer ALL questions 

PART A - (10 X 2 = 20 Marks) 
  CO RBT 
1. Name the various agility features that differentiates the cognitive radio from 

normal radio. 
1 U 

2. List out some typical bands for cognitive radio systems. 1 U 
3. Write the equation for free space path loss model assuming no antenna gain at the 

transmitter and receiver. 
1 C 

4. Mention the various types of dispersion. 1 R 
5. Differentiate false alarm and missed detection metrics. 2 AN 
6. Define cooperative sensing. 2 R 
7. Draw the graphical representation of broadcast and multiple access channel 

considering single relay.  
2 U 

8. Explain the term user cooperative diversity. 3 U 
9. How the cognitive behaviour can be classified? 3 AN 
10. Define interference temperature. 3 R 

   
PART B - (5 X16 = 80 Marks) 

11. (a) Discuss the major applications of cognitive radio under different 
environmental conditions. 

(16) 1 U 

(OR) 
 (b) Analyze the various hardware and system design considerations 

followed in cognitive radio design. 
(16) 1 AN 
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12. (a) Derive the path loss model for wireless channel considering 
shadowing and median path loss. 

(16) 1 E 

(OR) 
 (b) Derive the doppler frequency and doppler spectrum under small 

scale fading effects. 
(16) 1 E 

 
13. (a) Explain how the cognitive radio signal is detected by energy detector 

method and perform the analysis over the detected signal under 
signal detection under non zero mean and fading condition. 

(16) 2 AN 

(OR) 
 (b) Prove that for the increasing detection range the probability of false 

alarm increases and the probability of missed detection decreases 
under spectrum opportunity detector. 

(16) 2 AN 

 
14. (a) Obtain a relaying strategy, coding and achievable data rate for a 

three-node relay channel. 
(16) 2 E 

(OR) 
 (b) Explain multiple user cooperative communication technique with 

necessary sketches. 
(16) 3 U 

 
15. (a) Analyze the interference controlled behavior of cognitive radio 

under single hop and multi hop networks. 
(16) 3 AN 

(OR) 
 (b) Explain how asymmetrically cooperating cognitive nodes improve 

cognition among cognitive nodes. 
(16) 3 U 

 
 


