Hint for ELEC 105 HW #10 Prob. 2 (one approach):
Refer to the diagram below for the following discussion:
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Since we want Zeq = 300 , it is clear that we will need to find an expression for the equivalent impedance.  Using the parallel-impedance formula applied to the circuit above,

[image: image2.wmf](

)

L

j

R

C

j

L

j

R

C

j

L

j

R

C

j

Z

eq

w

w

w

w

w

w

+

+

=

+

+

=

+

=

1

1

1

1

1

1

1

.

If we are to obtain Zeq = 300 , then we must have
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The reciprocal of R + jL has the form
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where G and B are two new real positive values.  Note that G ≠ 1/R and B ≠ 1/(L).  (Although we did not cover the topic in class – and it will not be on the final exam – the symbols G and B in this expression are called the conductance and susceptance, respectively.  They are the two components of admittance, just like resistance and reactance are the two components of impedance.  Admittance is the reciprocal of impedance and is a very useful concept in specialized applications. For our purposes, however, just treat G and B as new variables.)
Putting this together, we see that we require
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which means that G = 1/300 (it’s the only real quantity), and we need to find a value for L such that
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The value of L required to make G = 1/300 can now be determined using trial and error, or you can carry the analysis further and develop an analytical expression for L.  It does not matter what value B turns out to have.  It can be canceled by jC with an appropriate value for C.
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