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   CO BL 
Q.1(a) For an N-port Network, derive an expression to evaluate the power at Nth port, in terms 

of normalized input and reflected wave peak amplitude at Nth port. 
For any Two port Network derive an expression to present Parameter ‘A’ of ABCD matrix 
in terms of its equivalent Z matrix parameters. 

[3+2] 1 2,3 

Q.1(b) Prove that a reciprocal microwave device has the same characteristics in either 
direction of a pair of ports and characterized by a symmetric scattering matrix. 
A Shunt Impedance Z is connected across a transmission line with characteristic 
impedance Z0 as shown below. Find the S-Matrix if the junction 

 

[3+2] 1 2,3 

     
Q.2(a) Explain construction and working of Magic Tee. Design a four-port circulator using 2 

Magic Tee. 
[3+2] 2 1,3 

Q.2(b) Explain the working of basic forward wave directional coupler.Design a center hole 
Bethe hole directional coupler with air-filled rectangular waveguide of dimension 0.9in 
X 0.4 in at 9.8 GHz for 20dB coupling and 40 dB directivity respectively. 

[3+2] 2 1,3 

     
Q.3(a) Explain construction and working of Travelling wave tube. What is velocity modulation. 

Discuss the significance of Applegate diagram. 
[3+2] 3 1,2 

Q.3(b) Compare ‘O type’ and ‘M type’ linear beam microwave tube structure. Discuss the 
construction and working of Magnetron.  

[3+2] 3 1,2 

     
Q.4(a) Compare the characteristics of LF, HPF, BPF and BSF. Draw respective equivalent low 

pass circuit for all of them. 
[3+2] 4 1 

Q.4(b) Explain how the standing wave is generated in Microwave devices. Design a microstrip 
low pass filter with cutoff frequency 2 GHz, 30 dB attenuation at frequency 3.5 GHz for 
Chebyshev attenuation response with 0.2 dB ripple. Use alumina substrate of thickness 
0.63mm. 

[3+2] 4 1,3 

     
Q.5(a) Discuss the properties of ferrites and Fraday rotation in ferrite. Explain working of a 

ferrite phase shifter. 
[3+2] 5 1 

Q.5(b) Discuss construction and working of a ferrite circulator, compare it with ferrite isolator. [3+2] 5 1,3 
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