
ECE 453: Wireless Communication Systems            Fall 2026 
Problem Set #7         Due Date: 5pm, Fri, Oct 23, 2026 
 
1. A sinusoidal one-port source is examined experimentally. The peak open-circuit voltage is 6.0 
V. With a 60 Ω resistor connected across the output, the peak load voltage is 3.448 V. The peak 
short-circuit current is 120 mA. Model the source by a Thevenin source with impedance 
ZS=RS+jXS. 

(a) Determine |ZS| and RS. State the possible sign(s) of XS. 
(b) Find the power available from the source in watts and dBm. 

 
2. A source has impedance ZS=RS+jXS with RS>0 and drives a load constrained to be purely 
resistive, RL>0. 

(a) Find the RL that maximizes delivered load power. 
(b) Express the maximum delivered power in terms of Pavs, RS, and XS. 

 
3. Design a lossless high-pass L-network to match an 8 Ω source to a 200 Ω resistive load. Then 
suppose the inductor has component QL=45 at the operating frequency while the capacitor is 
lossless. 

(a) Find the required series and shunt reactances and identify the element types. 
(b) Using the finite-Q inductor model, determine the center-frequency insertion loss relative 

to Pavs. 


