CONCEPTUAL TooOLS By: Neil E. Cotter

IMPEDANCE CIRCUITS
THEVENIN EQUIVALENT
Example 4
EXx:
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a) Draw a frequency-domain equivalent of the above circuit. Show a numerical
phasor value for ig(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.

Selh - q) w= 20 r/s From ig(t)

I[s = 2 /40° A

2=-) = —) = -] L= -j%R
wdc 20r/3. 12,5mF 250m
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2L0°A




CONCEPTUAL TOOLS By: Neil E. Cotter IMPEDANCE CIRCUITS
THEVENIN EQUIVALENT
Example 4 (cont.)

b) V'Th = Vay open eircutt.

Use node Vo\-b\ge Vi -

Vi e
\/\/\———@-—«:"\ 4
A

2‘¢ :":) YL - V)(

2 =jlex Vi,
Ty =

2L0°A o b -

V, (from Lg-z )= 240°4-)lbs =32V
Welve OV across 1bf2  since ho current Flows
Thus, Vip = V, — 2Vx.

V= - I 2. = ~2L0°A-(-jkn) =8V

So Vo, = j32V-2(18V) = bV or le-0'V

To -F(V\A ETh ) nse ZTI" = .v-rk
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.



CONCEPTUAL TOOLS By: Neil E. Cotter IMPEDANCE CIRCUITS
THEVENIN EQUIVALENT
Example 4 (cont.)

Swmce C is i series with current
56&"'(‘5&’ we l’\ClVE Vx = - I$ %C = )8V
as before.

Thus, 2ZVyx = jlbV. We can now +treat
Yhe aLePe,MLeM: source as$ an inde Penﬂ(en-(:
gource of 6V,

Now we unse suFer‘fosL-tton 4o Find T

case T: Ty on, 2Vx off

lesL
J_ —/V\ a
Zaz-) b
2 =jlba VIseq
.=
2L0°A

b

This s a curvent divider,

ISC‘L = :[f_$ - 2L = jlex Is =':]:_I$
2 4 b= jlosutlbse +)

=2¢0°A) |-} = 2£6%\x] =14) A
) 1= 1242

Loy = 14 A
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Case T: T, oFF, 2V, on

b 6V

J_ — W—&G>—— A

T 2= lbw VT,

Teazmtx

we have a V-loop on the ri.gh-l::

Ty, = UV = ) eV == A
len+2Z) lbo+jlosz  1+]

B B I i L el b
+) -] 12412 2

Sum -the results: Tg, = Loy + Lsen

2
Te= 14) A or L L4SA
2 2
Zth = Vo = 16V = 60V = 167245
Tse 4] | Z45°A
2 vz

ZTh = le+)lb 2

V.;_.W leﬂluzj_‘, a

- b

Vo=
Wb L90° Y




