Problem 8.39

Given the  network shown in Figure P8.39 determine the value of the capacitor C that will cause the impedance seen by the 24(0( V voltage source to be purely resistive. f = 60Hz.
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Zin = 24 / I

1

24 = I

1

(12 +  j1) - j6 I

2

   and   0 = -j6I

1

 + I

2

 (14 + j(56 -Xc))   (1) and (2)



Solve (2) for I

2

 and substitute into (1)



I

2

 = j6I

1

 / [14 + j(56-Xc)]  =>  24 = I

1

 [ 12 + j1 + 36 / (14 + j(56 -Xc) ]



Zin = 24 / I

1

 = 12 + j1 + 36 / [14 + j(56 - Xc)] = Rin + j0



Thus,

            36 / [14 + j(56 - Xc)] = R - J1        where  Rin = 12 + R



36 = 14R + 56  -Xc   and   0 = R(56 - Xc) - 14    (3)   and   (4)



Solve (3) for Xc, substitute into (4) to find R



Xc = 14R + 20  =>  0= R(56 - 14R - 20) - 14  =>  14R

2

 - 36R  + 14 = 0





R =  {2.094

W

,  0.478

W

}   Xc = {49.316

W

,  26.692

W

}   C = {53.79

m

F,  99.38

m

F}   Rin = {14.09

W

,  14.48

W

}
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