
ECE 453: Wireless Communication Systems            Fall 2026 
Problem Set #9        Due Date: 5pm, Mon, Nov 9, 2026 
 
 
1. A two-port is described by ABCD parameters using the convention  
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The source and load impedances are ZS and ZL. 
(a) Derive Zin when the output is terminated by ZL. 
(b) Derive Zout when the input source is suppressed and its impedance ZS remains 

connected. 
(c) Derive Av=V2/V1 for load ZL. 
(d) Derive the transducer power gain GT for arbitrary complex ZS and ZL. 

 
2. A two-port consists of a 30 Ω series resistor followed by a 120 Ω shunt resistor to ground at port 
2. Port 1 is on the series-resistor side. Find its ABCD matrix. 
 
 
3. A two-port has Z11=120 Ω, Z12=Z21=40 Ω, and Z22=80 Ω. It is terminated by ZL=60 Ω. Find 
Zin. 
 
 
4. Define an admittance inverter by Yin=J²/YL, where J=0.020 S. The two-port is reciprocal. 

(a) Determine constraints on its Y-parameters. 
(b) A symmetric Pi network has shunt admittance Y1 at each port and bridging admittance Y2 

between the ports. Determine Y1 and Y2 that realize the inverter. Give one valid sign 
choice and identify whether each is inductive or capacitive at the design frequency. 

 
 


