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Question 1 (10 points) 
 
Find the equivalent resistance between terminals a and b for the circuit of Figure 1. 
 
 

 
 

Figure 1 
 
 
 
 
 
 
 
 
 
 
 
 
 



Question 2 (15 points) 
 
 
The variable resistor ܴ଴ in the circuit shown in Figure 2 is adjusted for maximum power 
transfer to ܴ଴. 

a) Find the value of  ܴ଴ (10 points). 
b) Find the maximum power that can be delivered to ܴ଴ (5 points). 

 

 
 

Figure 2 
 
 
Question  3 (10 points) 
 
Consider the circuit shown in in Figure 3 in which ௌܸ is a DC source Assume that the 
circuit is in steady state with the switch closed prior to time ݐ ൌ 0 . Find the expression of 
ݐ ሻ forݐሺݒ ൒ 0. 

 
 

Figure 3 
 
 
 



Question 4 (15 points) 
 
Consider the circuit shown in Figure 4 with ܴ ൌ 500 Ω, ܮ ൌ 10 μH et ܥ ൌ 1000	pF. 

a) Find the undamped resonant frequency, the damping coefficient, and the damping 
ratio (5 points). 

b) The initial conditions are ݒሺ0ାሻ ൌ 0 and ݅௅ሺ0ାሻ ൌ 0. Show that this requires that 
ௗ௩

ௗ௧
ቃ
௧ୀ଴శ

ൌ 10ଽ	Vିݏଵ (5 points). 

c) Find the general solution ݒሺݐሻ (5 points). 
 

 
 

Figure 4 
 
 
Question 5 (10 points) 
 
Find the impedance ܼ௔௕in the circuit shown in Figure 5. Express ܼ௔௕in both polar and 
rectangular form. 

 

 
 

Figure 5 
 
 
 
 



Question 6 (20 points) 
 
The variable resistor ܴ଴ in the circuit shown in Figure 6 is adjusted until maximum 
average power is delivered to ܴ଴. 

a) Find the value of ܴ଴ (5 points). 
b) Calculate the average power delivered to ܴ଴ (5 points). 
c) If ܴ଴ is replaced with a variable impedance ܼ଴, what is the maximum average 

power that can be delivered to ܼ଴ (5 points)? 
d) In case c), what percentage of the circuit’s developed power is delivered to ܼ଴ (5 

points)? 

 
Figure 6 

 
Question 7 (20 points) 
 
The operational amplifier in the circuit shown in Figure 7 is considered ideal. Calculate 
the average power delivered to the 1 kΩ resistor when ݒ௚ ൌ cos   .V	ݐ1000
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