CONCEPTUAL tTooLs By: Neil E. Cotter CIRCUITS

THEVENIN EQUIVALENT
Max power xfer
EXAMPLE 3

EXx:

10kQ
VAVA o a
+ vy —
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a) Find the Thevenin equivalent of the above circuit relative to terminals a and b.
b) If we attach Rj, to terminals a and b, find the value of Ry that will absorb
maximum power.

c) Calculate the value of that maximum power absorbed by Ry..

/
Solhn: q) Vo, = V‘\,lo open cireuit

wWith Y\o‘H’\LY\g adross a and b, no current
flows tn  the 10k resistor, and vy =OV.

With vx =0, the dependent source haz
zero current and ahsq,;lpeqrs.

We are \eft with the 65V socurce and the
+two resisters N series. Since no current
Flows n  the direult, the voltage drop
across -the 30kSL resistor (s zero volts.

e vTh = 65V

To find Ry, we use Ryp= Vg

Lse
where  lsg¢ = aurrent thruw short Hom a to b.




CONCEPTUAL TOOLS By: Neil E. Cotter CIRCUITS

THEVENIN EQUIVALENT
Max power xfer
EXAMPLE 3 (CONT.)

65V N

¥ vae

v  3oka M 2V

b

T4 we sum currenks at the node on the
Lleft $Cﬂ[€,, we have

L = Vx + 3 VX = Y% Vy
10K . 1K ok o

This allows us +o write +the voltage, v,
adross the 30kn and +the dependent
seurce (n terms of Vx -

V=-L-20ks=—-4%_ v 30k
16KkS)

Now we can replace the o\e_Penaken{ sourée
with an eﬁuivc\[en-l: R:

Reg =V = -4 Yx - 2OKL = ~hoka
2 Vx : A
10K 3 Ve
oK

This RQB A PamlleL with +the WKk gives

30k | Reg = 20ka|-10k2 = loka- 3| -4
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30k || Reg = 10kQ: -12 = l20kO
-1

New circult wmodel-

kg
WN— a
G5V
yise
120K .5
b
ok ¥120k . 130k 2
o RTh = V'”\ - 65V = 130k

L L mA
s¢ Z

Note . The method we used +o £ind Reg
actually works all +the time, and
we have the above direuit, (without
4the short across @ and b), as the
eguivalent of the original direuit.

With +the eﬁu]vﬂ_en't ciréuit, we see

that Vy = 65V and Ry = 16kQ+ 120k
~\W——o @
Ry = 130k 2

V= Th

e5v

—ob
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b) RL = Ryp = 30k Jor max pwr xfer

z z
) Pmax = YTh = (65V) = 65 mWwW

'-\—K—\—h 4- 130K Y2
= 65 mwW = 8.125 mW



