CONCEPTUAL tTooLs By: Neil E. Cotter IMPEDANCE CIRCUITS
THEVENIN EQUIVALENT
Example 3

Ex:
O a
i
30 mH
___ 25pF
vy = 100cos(IMp) v (T
240 kQ 2 <1> iy
o b

a) Draw a frequency-domain equivalent of the above circuit. Show a numerical
phasor value for vg(t), and show numerical impedance values for R, L, and C.

Label the dependent source appropriately.

b) Find the Thevenin equivalent (in the frequency domain) for the above circuit.
Give the numerical phasor value for V1}, and the numerical impedance value of

ZTh.

oln: q) First, we Ffind Phasors and z values.

Vy = 100£0°V w= M r/3

z = jwl =) IMr/s -30mi = j30ka

Ze = =) = - = -] 0 =-j4okn
wd IMrrs-25pF 25

Now we can draw the {—reﬁuenc\/ Aoman
model:
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—_— A
<
130k L
-—:\Ltbk.ﬂ. :F_
Vy=
100£0° V

240K '%Ix <\%
. . o b

b  We first find Vo =V, with no load
connected across a,b.

In this case, T, =0A since ab= open.

o @
+
J?:O ke . | ]T'X =0 S0
—jto k'”"‘" aLeFeMleM:
Vs-: vTh source
10040V attsaPPearS‘_
+
ov Z4H0kQ \L]]'_-_—_o 30 nhe V-drof
- o b
We have a V-divider:
Vo, = Vg —jtoka =1 -)4okn
-J bokszt) 0ok ~-jle ko

Vg = 4Vs = (160L0°V)

Vi

It

o0 L0 VY
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To find Zq),, wWe replace the a\ependen‘t
Source with an eguivalent impedance.

We ohserve that, regardless of what is
connected between a and b, T, Flows

out of +the b +terminal, (and into the
a termunal).

Consider a curremt summation at the

bottom node:
+

240 ko v 1T,
— . o b
—_— -—
3L I

We have current %I% —\:kroujh the 2%0kR.
The

Vo H:G\3 e across

beth -the 24ok@ and
the dependent source, by Ohms law,

will be V= 2T, - 240kR.
3

Thus, the eguivalent (mpendance for -the
dependent source (s Found. by usdnj
Ohm's  law:

Zep = V = %M 240k
L L
3 T 3%
= 2 (240 k)
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Now we <ombine the 240k5 and YOk,

R = 240 K.v.“ “o ko = 24oks - \“z

R = 240k 2 = |60 kSL

—

3

Finally, we turn off the Vi source and
look into the circuit From +the a,b
terminals +to Ffind 2y -

-0 A

j2oke

-jHoka==

< Zmh

R=4okellutok =60k

0
2, = joka|-jiokn + 10k

= ks 3|-4 + Lok

il

jloka: —12 4+ b0k
~\
= )10k + 160k

or ETK = lGOKJL+:)\7.O ko



