CO/CEPTUAL _TOOLS By: Neil E. Cotter ECE 2260 F 08

HW 7 prob 3 solution

Ex:

S5cos(wt) V C"_') Z 700 Q 20 mH %

a) Calculatel, ;5. Note: w =5 kir/s.

b)  Calculate the complex power, S, for the components inside the box.

SOL'N: a) We first create an s-domain model. We have the following impedance
values:
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joC  j5kr/s+2 uF

=—j100 Q

joL = j5kr/s-20 mH = j100 Q

Our s-domain model, with the rms value of the voltage source:
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We use Ohm's law to calculate Ips:
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or
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Lims = $(7 +J) MA g = EW/S_OLtan 1(7) MA g

or

I, s = 50425£8.13° mA

b) We use the rms formulas for S:
* * 2
S = Vimslims = TrmsZhims = |Irms| <
Using numerical values, we have the following:

252-100- IT ya
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S=(50w/5m)2-100-7||j=

or

G257 7-j_25 T4+ _10+7) |,
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In polar form, we have the following:

750 _1(7) 7450
=Ttan — =T

S £81.7° VA

NOTE: Since S is a power quantity, there is no factor of 2 for rms
after we have calculated S. A factor of 1/2 has, however, been

embedded in the final answer via the product of rms quantities.



