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HOMEWORK #6 prob 1 solution U

Ex:

Find the Thevenin equivalent circuit at terminals a-b.

SoL'N:

Va4, eguals the Vol'éaye across the a,b
terminals when notﬁ(jn7 (s copnected From

a o b.

Since no current Flows in Rz when we
have /101%517 connected from a +to é)
there (s po Vo(~647e dm/o adross R3. Thus,
Vry eguals the Ve ltaq e at the node
above /?2 and 55«_ We <ould FHIL a reter-
ence on the potlom of the circeuit and
(abel the +topo center node as vy, , and
we coald wuse the pode~yv method €o find

Vrp -
Ven— Vg + Vg — (s = OA
R( R2
or

VTh_L,vt-_(,):’\_/iﬁ‘-is
R, Ra R,

Mu(—éiplyin7 both sides by R,/ Ry gives

V.T.h (RZ+ RI) = VSRQ o+ éS R,R‘z

or-

Vi, = VsRe+i5 KRRz = 36k1+Gk V=105V
Rl-l' Rz Hk




Another way to Find Vi, Eﬁ:‘&use Source
transformations. Vs and R, on the [eft
side are a Theveacn eguiva/e//-é that we
may trarsdorm nto a WNorten eguivalent.

R,=lkn

q ——o q
Vg = VS - (3} Ryz
12V ‘Rz' i th

b " 2l o

Our crcutt now becomes the a%//owén?:

R=

. Ao q
4] R, Rz ué})

e ‘%b

Now we may combine <urrent sources,and
R, weth Rz. Once 4‘742/)1 we may ignore Rs.

—e- o 4+
V¢ L
R Rl Ry Vrh
|
By Ohm's law, v, :(l% +L,) R, IR
A
or v, =(l2v + ZMA> (Ikﬂ//3k_gz):l‘fmz4‘ 3 ke
&4

[ks2

To Find Ryy, we turn off the independent
sources and [fook in from the q,b terminals.

RT/\ = R:g + R, // R2 Cs’ee dicyrqm, be/ow)



—N\\— ] -N—0 q

4

} Rz < RTh=Rat R, IR,
: L - b

Note: The voltrge source becomes a wire
when +urned off, and the current
source becomes an open when +urned
oF¥. That (3, OV =wire, OA= open.



