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ECE 233 Final

Q-1- A series RLC circuit is shown in the figure below. The state variables of this circuit are IL(t) and VC(t). 
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a) Find the state space representation where the state vector is 
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(10 point)
b) Find the second order differential equations for the state variables IL(t) and VC(t). (10 point)

Q-2- The first order differential equations of a second order circuit is given below. 
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This circuit is fed by an impulsive voltage source VS(t)=δ(t) Volt. The initial conditions of the state variables are given as VC(0-)=1 Volt and IL(0-)= 1 Amper. Find the initial conditions after the application of the impulsive source (What are VC(0+) and IL(0+), 
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Q-3- A Series first order RL circuit is given below.
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The resistance value R=1Ω and the inductance L=1 Henry. 

a) Find the differential equation governing the state variable IL(t). (5 point) 

b) If the applied input VS(t)=sin(t) t≥0 what is the particular solution of the differential equation governing IL(t). (5 point)
Q-4- The input applied to the circuit below is given by the mathematical formula 
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The switches S1 and S2 are initially open (when
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 second) and they are then closed  when 
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t=p

. The circuit parameters are given as L=1 Henry, C1=1 Farad, C2=3 Farad, R=0.25 Ω. The initial conditions are given as Vc(0)=0 Volt, IL(0)=0 Amper, Vc2(0)= 
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Q-5- Find the Voltage-Current (V-I) characteristics of the circuit below. The diodes in the circuit are ideal Va=2 Volt, Vb=2 Volt. R1=2200 Ω, R2=1000 Ω, R3=1000 Ω. (20 point)
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