ECE 233 Final
17-01-2014
Q-1- For the circuit below phasors can be used to find the state variables IL(t) at Sinusoidal Steady-State (SSS) conditions. The circuit parameters are follows: Vs(t)=Cos(t+θ) Volt with θ=0 degree, R=1 Ohm, L=1 Henry, C=1 Farad.
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 Follow the procedure below and find IL(t) at SSS.

a) Find the phasor representationof the circuit  (8 points)
      XL→impedance of the inductor L

XL=jwL Ohm
      XC→impedance of the capacitor C, 

XC=1/(jwC) Ohm

      XR→impedance of the Resistor R, 

XR=R Ohm

      Vsp→phasor representation of the input Vs(t).

Vsp=ejθ Volt
b) Find the phasor value of IL(t) which is ILp  (5 points)
ILp=Vsp/(XL+XC+XR) Ampere
c) Convert phasor ILp to time domain signal IL(t). The result that you find is the SSS solution of IL(t). (2 points)
Q-2- For the circuit below the circuit paramters are given as follows: C=1 Farad, L=0.25 Henry, Vin(t)=Sin(3t) Volt, Vc(0)=1 Volt, IL(0)=0 Ampere.
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a) Does sinusoidal steady-state exists? Why or why not? (2 point)
b) If sinusoidal steady state exists use phasors and find the sinusoidal steady-state value of the capacitor voltage VC,sss(t). (9 point)
c) Solve this circuit also in time domain and find the total capacitor voltage VC(t). (9 points)
Q-3- For the circuit below the state vector is given by x(t)=[Vc IL1 IL2]T. Find the state-space representation of this circuit. (20 points)
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Q-4- For the circuit below, there are two independent voltage sources Va and Vb and an independent current source Is.
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a) Find the values of node X and node Y in terms of Va and Vb. (3 points)
b) Using node-voltage method, write the equations governing nodes Z and W. (only write the equations, do not solve them) (12 points)
Q-5- For the circuit below R1=1 Ohm, R2=3 Ohm, Ix=3 Ampere, V1= 5 Volt and the diodes are ideal diodes. Find the I-V characteristic of the circuit and plot this characteristic. (10 points)
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Q-6- For the circuit below the switches S1 and S2 are closed when t=ln2 second. The initial conditions for the circuit variables are V1(0)=1 Volt, V2(0)=2.5 Volt, C1=1 Farad, C2=3 Farad, R=1 Ohm. Find V1(t) when, 

a) 0<t<ln(2) second  (10 points)
b) t>ln(2) second  (10 points)
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