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Q1 (a) Write the frequency band designations recommended by IEEE? [2] 
 (b) Discuss the advantages of microwave frequencies compared to low frequency waves.  [3] 
    
Q2 (a) Write the name of four substrates suitable for MMICs. [2] 
 (b) What is the difference between EMI and EMC? Describe the techniques to minimize the 

Electromagnetic interferences. 
[3] 

    
Q3 (a) Derive unitary property of [S] matrix which can be stated as [S]*[S] = [I]. [2] 
 (b) A two-port network is driven at both ports such that the port voltages and currents 

have the following values:        
𝑉ଵ = 200           𝐼ଵ = 0.490଴ 
𝑉ଶ = 4− 90଴        𝐼ଶ = 0.080଴ 

Determine the (i) input impedance seen at each port, and (ii) the incident and 
reflected voltages at each ports. 

[3] 

    
Q4 (a) Derive expressions that give the impedance parameters in terms of the ABCD 

parameters. 
[2] 

 (b) Find the Z matrix and ABCD parameters of a two port network given below [3] 
  

 

 

    
Q5 (a) Describe the operation of Two-hole waveguide coupler. [2] 
 (b) Shows that half of the supplied power is dissipated in the resistors of the equal split 

resistive power divider. 
[3] 

    
    
Q6 (a) What are properties of Quadrature Hybrid coupler? Write the S-matrix for Quadrature 

(900) Hybrid coupler. 
[2] 

 (b) Calculate the length, even and odd mode impedances of a single section coupled line 
coupler with a coupling of 19.1 dB, a system impedance of 60Ω centre frequency of 8 
GHz and relative permittivity of 2.2. 

[3] 
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