CONCEPTUAL TOOLS By: Neil E. Cotter CIRCUITS

THEVENIN EQUIVALENT
Dependent sources
EXAMPLE 2
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Find the Thevenin's equivalent circuit at terminals a-b. ix must not appear in your
solution. Note: o=1.

soln: We must Find Vo and Ry For the
Thevenin eguivalent circuit that has
the same behavior as the above dircurt
when vieweol From a,b +erminals.
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V’Th = VG\,b for  dircuit with no-l:l'\i.nj connected
across a,b.

We can use node-v method or ancther method
of our choice 4o Find V"/b
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wWe First define Uy in terms of node voltages.
Here, Lx Flows thru R Thus Ly = Vqy -
Rz



CONCEPTUAL TooOLs By: Neil E. Cotter CIRCUITS

THEVENIN EQUIVALENT
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We have a sufernoﬂ\e for v, and Vi

So we sum currents out of a Luhble
around Vi, VTh), and Vg.

Vi)V, node: —Lo — o Vrh  * VT = OA
R2 R

We could continue on to write a val-éa?e
eﬁfq for v, and Vg V=g, + Ve

But our first egh has only vy in it
we can solve the first egh for Vp, and
stop ‘there.

Rearranging qives Vo (L — o | = ig
k?. Kz
or Vp, = L3 Rz
-

To Find Ryy, we can ase the method

of shor-»‘:inﬁ out a and b and measwing
the ddrrent in the wire. This Is (g For
C short circuit " I we look at a Thevenin

eguim[emé circult weth a wire from a to b,
we have currest (s = Vg -
RTh
Thus, Rrp = Vrh
Lgc

We vedraw our créurt with a wire Frm
a +o b.
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This is a different circuit +than before.
We have oV at @, (instead of Vi), and.
ho current fFlows in R, since it is
Io)(quseol Io)/ a wire. Also, (ge = L'x/.

We also have v, = ov+vg = vy, Circuit is solved.
or is itT we stlll need to find igp = ix

(,(sf,nﬁ a cdurrent summation ot Vi, we have

/ L

Tlg — by + Ly = 0A
s
or Lx (l""ac):
. ! - -
or Lx = LS = bsc
| = o

Using Ry = Vn  gives Em-_- isRa

LS

1=

or KTh = RZ (Na‘bfy? else F(a)/sq
role in Rp,)

Consi.s*bevxc7 chetk: get x=0 = dependent sre=open
Then R,,Vs in series weth current sre iy irrelewant.
We have Norton egu‘zv, Cs and R,: Mr/ﬁisf , Rm-_-/?z}/



