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Answer any 5 full questions 

5 Derive an equation for Characteristic Impedance for Micro strip Lines 10  CO3 L3 

6 Explain the following parameters with respect to Antenna: (i) Radiation Pattern                                             

(ii) Beam Area (iii) Directivity (D) (iv) Beam Efficiency 

10  CO4 L1 

7(i) Derive Friis transmission formula 05  CO4 L2 

7(ii) The power received by the receiving antenna at a distance of 0.5 km over a free space at a 

frequency of 1 GHz is 10.8 mW. Calculate the input to the transmitting antenna if the gain of 

the transmitting antenna and receiving antenna is 25dB and 20dB respectively. The gain is 

with respect to the isotropic source. 

05  CO4 L3 

8 Explain briefly about the losses encountered in micro strip lines. 10  CO3 L3 

 

 

 Marks CO RBT 

1 State and explain the properties of Scattering Matrix 10 CO2 L3 

2 Explain Magic Tee and derive its Scattering Matrix 10 CO2 L3 

3 With a neat diagram, explain the working of Precision Phase Shifter 10 CO3 L2 

4(i) A 20 mw signal is fed into one of the collinear port 1 of a lossless H-plane T-Junction. Calculate 

the power delivered through each port when other ports are terminated in matched load 

5 CO3 L3 

4(ii) Discuss briefly about the coaxial connectors 5 CO3 L1 



Q.no Scheme Marks 

1 Properties of Scattering Matrix: 

(i) Zero Diagonal elements for perfect 

matched network 

(ii) Symmetry of [S] for a reciprocal 

network 

(iii) Unitary property for a lossless 

junction 

(iv) Phase shift property 

 

1 

 

4 

 

4 

 

1 

2 Explanation of Magic tee with diagram 

Derivation of its Scattering Matrix 

4 

6 

3 Working of Precision Phase Shifter 

Diagram 

7 

3 

4(i) Determination of  S11, P1,P2,P3 5 

4(ii) Explanation of type N, BNC,TNC, APC 5 

5 Derivation of Characteristic Impedance of Micro 

strip Lines 

10 

6 Antenna Parameters 

(i) Radiation Pattern 

(ii) Beam Area 

(iii) Directivity 

(iv) Beam Efficiency 

 

3 

2 

3 

2 

7(i) Derivation of  Friis transmission formula 5 

7(ii) Calculation of power transmitted 5 

8 Dielectric Losses 

Ohmic Losses 

Radiation Losses 

4 

3 

3 

 

 

1. Properties of Scattering Matrix 

 

 
 



 



 



 

 

 
 

 

2. Magic Tee 

 
 



 

 



 



 
 



 



 
 

3. Precision Phase Shifter 
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4. (i) 

 
 

 

 

 

 

 



4.(ii) 
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6. (i) Radiation Pattern 

 

 

 



 



 



 



 
(ii) Beam Area 



 
 



 



 



 



 
 

(iii) Directivity 

 

 
 



 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

(v) Beam Efficiency 

 
 



7. (i) Friis Transmission Formula 

 

 
 

 



 



 
 

 

 



 
 

 

 

 



8. Losses in Microstrip Lines 

 

 
 

 



 

 



 

 
 



 

 
 



 

 
 



 



 
 

 


