Problem 8.37

Determine the input impedance Zin of the circuit in Figure P8.37
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Figure P8.37
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Suggested Solution
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Thevenin's eq. at right side of circuit

Zth

1

W

- j2

W

2

W

Zth = 1 + (2 || -j2) = 1 - (j4) / (2 - j2) = 1 + 1 - j1 = 2 - j1

W

New circuit

Vx = I

x

 (1 + j3) - j2I + j1I

x

 + j1(I

x

 - I)

0 = I (2 + j1) -j2I

x

 - j1I

x

Solve (2) for I and substitute into (1)



I = j3I

x

 / (2 + j1)  =>  Vx = I

x

 [ (1 + j3 + 2) (-j3)(j3) / (2 + j1) ]



Vx = I

x

 [ 1 + j5 + (9) / (2 + j1) ] = [ (2 + j10 + j1 -5 + 9) / (2 + j1) ] I

x

  =  (6 + j11) / (2 + j1) I

x



Zin = Vx / I

x

 = (6 + j11) / (2 + j1)

Zin = 5.60Ð34.820
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