CONCEPTUAL TOOLS By: Neil E. Cotter CIRCUITS

THEVENIN EQUIVALENT
Dependent sources
EXAMPLE 1
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Find the Thevenin equivalent circuit at terminals a-b. vy must not appear in your

solution. Hint: Use the node voltage method. Note: 0 <o < 1.

seln: Vo = Va b with nothing connected across a, b
Using the node~voltage method, with +the
reference at +he bottom and v, at the
top, our cireuit i3 as Fellows:
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EXAMPLE 1 (CONT.)

We write vy, n terms of Vg s

Ve = Vi

The ¢uvrent summation For the v, node has
on(,y two terms:

VTh -~ (Vﬁ 4+ oL VTh) + VTh = O mA
R, R
oy
Vi <~\_-_°_L_+ A j = us
Ry Ry Rz Ry

Mwltiptythj both sides \07 R, yielals

Ra
or
VT}\ = Vs = Va R
l— o + S_\- Rz(l""ob)'t’ R‘
R

To find Rq, we use Rqy = Vyp
Lae

where t4. = short dircuit current -Howi,nﬁ
th a wire from a 4o b.

With a wure COnnec:l:Lm_:’ a and b, vy, =0V
and the alerena\en'l: sourde hecomes a wire.

Also, no current will flow thrua R, , and we
may Lynore R,.
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Tf we Lﬁnore Rz, we calculate Lge From
the outer (oop:

tde = Vs

—

Ry

Thus, we have

RTh:: V‘rh = Vg - = R\
Teu l— o+ Ry - + Ry
Rz Rz
vy
R,
Other eguivalent Forms Hor Ry
R.(~x)+ R,
—x o+ L T

1 Rz
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The drauct A‘mﬁmm for the Thevenin eguivalent:

=R IR
R ﬁc“ *
WA o 4
Vg, Rao
R (1-2)+Ry .
: —Q

Note: For +the first part of +this problem,
when we calculate Vpj) WE may use an

e,gu?v«!en-z’: resistance in place of
the o(e,,oeru(en”/r source.

With a,b open cireutt, the same current,
¢ Flows in Ry and he Aependent

Source.
Vy = LR> or (= Vx
R
The ezuiualen-& R Fr the dependent source
Ls
Rez = KlVUx = X.VX -=“AC.E2
Rz

Ustng Reg c¢n place of wux allows us
+0  obtain Vi From a y-dider frmula:

by, = V3 R= = Vg Ra
Rz "xlez_ + ﬁ/ Rz(l’ﬁc)'f‘R[

This agrees with our /w(e—ra[éq?e result.



