CONCEPTUAL TooOLS By: Neil E. Cotter IMPEDANCE CIRCUITS

DEPENDENT SOURCES
Example 1
Ex:
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a) A frequency-domain circuit is shown above. Write the value of phasor V in
polar form.

b) Given ® =25k rad/s, write a numerical time-domain expression for vi(t), the
inverse phasor of V.

Solh: a) First, we eliminate unnecessary
Com Pone_wbs. The :)'50 k QL and —330 ko
n qua.LLe,L behave Llike an open aircuit:

jokn||-130kQ = j30ka- I||-1

-1

o}

= :13O|<.Q'
= ~J®0-2 (open Cireuik)

Sedond, we convert %he dependent seurce
+o an ezuimtent impedance. The voltage
across  the dependent source eguals =V,
whi¢h egua\s minus -IT, - 10kQ.

V,= - I, 1ok

Thus, Zog =V = I, ok = koka.
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CONCEPTUAL TOOLS By: Neil E. Cotter IMPEDANCE CIRCUITS

DEPENDENT SOURCES
Example 1 (cont.)

The Reﬁ Lh quaLLeL with 10ks a‘nVe_S
yok || 10k = ok 4|1

loka - %
1)

i

= 8 KSL

Our cireult model Us pow much simpler
than before-

+
gka 2 T

IOmAZL 45"9?5 -

25V437°

Now we see <that +4he V gource has
no effect, as it is in seriles with a
current source.

|

V, IOmA £ 45° « 8 ks

V, = BoV £ 45°

b) v (%)= P-l[V,] = P"[aov.us"] w=25k r/3

v (&) = 80 cod (it + 45°) = 80 cos (25kt +45°)V



