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B.E/B.TECH. Degree Examination,December 2020 
Seventh Semester 

EC16701 -RF and Microwave Engineering 
(Regulation 2016) 

Time: Three hours                                                                                        Maximum : 80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 marks) 
1. __________ is a region of Electromagnetic spectrum having frequency ranging from 1 

GHz to 100 GHz. 
a) Microwave b) UV c) IR d) None of these 

2. Which of the following is the semiconductor diode which can be used in switching 
circuits at microwave range 
a) Gunn diode  b) Tunnel diode c) PIN diode  d) Varactor diode 

3. Klystron operates on the principle of 
a) Amplitude Modulation b) Velocity Modulation c) Pulse Modulation d) Frequency 
Modulation 

4. Which of the following noise becomes important at microwave frequencies? 
a) Shot noise b) Flicker noise c) Thermal noise d) Transit time noise 

5. Outline the limitations in measuring Z, Y and ABCD parameters at microwave 
frequencies. 

6. Elaborate the parameters used to evaluate the performance of an amplifier. 
7. A Directional coupler is having coupling factor of 20 dB and directivity of 40 dB. If the 

incident power is 100 mw, Evaluate the coupled power? 
8. Analyze the need of scattering coefficients.  

 
PART B - (4 X16 = 64 marks) 

9. (a) (i) Elaborate the importance of low frequency and high frequency 
parameters of RF and two port networks. 

(8) 

 (ii) Prove that the S-Matrix for the reciprocal network is symmetric.  (8) 
(OR) 

 (b) The S parameters of a two port network are given by S11=0.2∟00, 
S12=0.6∟900, S21=0.6∟900 and S22=0.1∟00. 
(i) Prove that the network is reciprocal but not lossless  
(ii) Calculate the return loss at port 1 when port 2 is short circuited 

(16) 



                                                                                                                                                             Q. Code:585879 

2  

 
                              

 
10. (a) A microwave transistor has the following S parameters at 10 GHz, with 50 

Ω reference impedance. S11=0.45∟1500, S12=0.01∟-100, S21=2.05∟100 
and S22= 0.40 ∟-1500. The source impedance is Zs= 20Ω and load 
impedance is, ZL= 30Ω. Compute the power gain, available power gain and 
transducer power gain. 

(16) 

(OR) 
 (b) Evaluate stability considerations for RF amplifier design with stabilization 

Methods. 
(16) 

 
11. (a) (i) Derive the expression of scattering matrix for directional coupler. (8) 
 (ii) Draw and elaborate the operation of Magic Tee. (8) 

(OR) 
 (b) (i) Examine with neat diagrams the fabrication process of MMICs. (8) 
 (ii) Identify the materials used for MMIC fabrication. (8) 
 
12. (a) (i) Analyze the theory of oscillations in a magnetron. (6) 
 (ii) Examine the expressions for Hull Cut off magnetic field and voltage 

equations of magnetron. 
(10) 

(OR) 
 (b) (i) Discuss the dielectric constant measurement using necessary block 

diagrams. 
(8) 

 (ii) Distinguish how the power of a microwave generator can be measured 
using bolometer. 

(8) 

 


