Problem 8.40

Analyze the network in Figure P8.40 and determine if a value of Xc can be found such that the output voltage is equal to twice the input voltage.
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Suggested Solution
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 - Vo / (-jXc)  so  V = [ Vo / (-jXc) ] (3 + j6 -Xc - j2Xc - j1)



And  Vo/V = (-jXc) / (3 - Xc + j(5 - 2Xc) ) = Xc / [-5 + 2Xc + j(3 - Xc) ]



For no phase shift between Vo and V1

Then

       3 - Xc = 0 => Xc = 3

W

       Vo / V  = Xc / (-5 + 2Xc) = 3 / (-5 + 6) = 3



No value of Xc exists such that Vo = 2V

If we allow phase shift, then,





      | Vo/V | = 2 = Xc /

Ö
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c - 104Xc + 136 = 0   and   Xc = 3.31

W

and 2.14

W



There are 2 values of Xc for  |Vo/V| = 2







Vo/V = (3.31) / (1.62 -0.31j) = 2

Ð

10.8

o

    and   Vo/V = (2.161) / (-0.678 + j0.839) = 2

Ð

128.9

o
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