
 

DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING 
“T3-Examination, May-2018” 

 
Semester:6th       Date of Exam:21/05/2018 
Subject:Microwave Engineering                                                 Subject Code:ECH329-T 
Branch: ECE                                                                                Session: I 
Course Type:Core                                                                           Course Nature:Hard 
Time: 3 Hours                                                                                   Program: B.Tech 
Max.Marks: 80                                                                             Signature: HOD/Associate HOD: 

 

Note: 1. Part A is compulsory. Attempt any two questions from Part B & Part C.  

2. All questions carry equal marks. 

               

PART A 

Q1.                                                                                                                                         (2×10 Marks) 

(i) Explain cross-field tubes and its type in brief. 

(ii) What is strapping & mode jumping in magnetron? 

(iii) Explain importance of frequency pulling & pushing in magnetron. 

(iv) What are Richie Diagram and its application? 

(v) What is the pi-mode of operation and its application? 

(vi) What is Doppler Effect & Blind speed? 

(vi) Explain in brief RADAR range equation and it importance.   

(vii) Explain in brief importance of Manley Rowe power relation in parametric amplifier. 

(ix) What is transferred electron devices and its type? 

(x) Explain all the factors influencing maximum radar range. 

 

PART B 

Note: Attempt any two.  
 

Q2. (i) Explain Tunnel Diode principles of operation using band diagram, structure, characteristics and 

its application                                                                                                                     (10 Marks) 

(ii) A certain microwave tunnel diode has a negative resistance of 69 + j9.7Ω. Determine the 

resonant-circuit impedance so that the microwave tunnel-diode amplifier will produce a power 

gain of 15dB                                                                                                                         (5 Marks) 

Q3. (i) What are Gunn and Tunnel Effect? Explain Gunn diode, internal structure, characteristics and 

its application.                 (10 Mark) 

(ii) An n-type GaAs Gunn diode has the following parameters:                                         (5 Marks) 

Electron drift velocity: 2.5×105 m/s 

Negative electron mobility: 0.015m2/V.s 

Relative dielectric constant: 13.1 

Determine the criterion for classifying the modes of operation.    
Q4. (i)Basic of cylindrical magnetron oscillator, structure, power output, efficiency and its application.  

                                                                                                                                                   (10 Marks) 

 



(ii) An X-band pulsed cylindrical magnetron has the following operating parameters:      (5 Marks)                                          

Anode voltage: V0 = 26kV 

Beam current: I0 = 27A 

Magnetic flux density: B0 = 0.336Wb/m2 

Radius of cathode cylinder: a = 5cm 

Radius of vane edge to center: b = 10cm 

(a) the cyclotron angular frequency (b) the cutoff voltage for a fixed B0 (c) the cutoff magnetic flux 

density for a fixed V0   

 

PART C 

Note: Attempt any two. 

 

Q5. (i) Basic of IMPATT diode, internal structure, electric field, characteristic, working and 

applications.                                                                                                                       (10 Mark) 

(ii) An IMPATT diode has the following parameters:                                                       (5 Marks) 

Carrier drift velocity: 2×107cm/s 

Drift region length: 6μm 

Maximum operating voltage: 100V  

Maximum operating current: 200mA 

Efficiency: 15% 

Breakdown voltage: 90V 

Compute: (a) the maximum CW output power in watts; (b) the resonant frequency in GHz.  

                   

Q6. (i) Basic of radar, block diagram, working and its application with radar range equation. 

                                                                                                                                                   (10 Marks) 

(ii) A guided missile tracking RADAR has the following specifications. 

Transmitted power = 400kW  

PRF = 1500pps  

Pulse width = 0.8μsec  

Determine (a) unambiguous range (b) duty cycle (c) average power (d) suitable bandwidth of 

RADAR.                                                                                                                              (5 Marks)  

   

Q7. (i) Explain in Details working of MTI coherent & non-coherent radar with its neat block diagram.  

                                                                                                                                                   (10 Marks) 

(ii) A guided missile tracking radar operates at 6GHz with 3MW power output. If the antenna 

radius is 3m, the receiver bandwidth is 1.5MHz and has 12dB noise figures, Find maximum 

detection range for 1m2 target.                                                                                             (5 Marks) 

 

 


