ECE=E 2240 HOMEWORK #5 prob 5 solution U
N. Cotter F13 ’

Ex:
R;=1kQ Ry=15kQ
VAVA V\/\'™—0 a
Vo= /¥ Ry= ig=
12V \— 3kQ 2 mA
O b

Find the Thevenin equivalent circuit at terminals a-b.

SOL'N:
vTh esuqls the 1/0['647e across the a,b
terminald when notﬁ£n7 (s copnected from

a 4o b.

Since no current flows in Rz when we
have no-z%inj connected from a +to é,
there (s po Vo(éque d’/*a/o adross R3z. Thus,
Vi eguq[s +he l/a/-éqje at the node
above Kz and 55, We <ouldd Fw—é a reter-
ence on the pot€tom of the cireuit and
(akbel the top center node as v, , and
we coald wase the pode~v method +“o Find

l/77, v
Ven = Vg + Vo — s = O A
R( R2
or
VTh —"*’—L) = Vs + (g
R/ KZ. R/

Ml&/‘f'{:f){}/in7 both sides 6/ R, R, 7)Vc$

Vrh (R2+R1) = VgRL; + (s R, Rz

or-
Vi, = VsRe+1s RR2 = 36k+G6k V=105V
R|+ Ra2 Hk




Another way o Find Vp, ZﬁAwuse source
transformations. Vg and R, on the left
gide are a Theveacn egu}va/emé that we
may  trarsform into a Norton egu/'m/eﬂf.

=lkn
Vg = RN:
12V R =
lzm ke | °o b

Our crcuitt now hecomes +the a%//owc'n7:
R=

R

s ! —oc b

Now we may combine current sources,and
R, weth Rz;. Once ajqil)} we may (gnore Rs.

. o 4
-—+ s(T:DR U&%

By OAm's law, vr, =(V_5 +L¢) R, R
R

1
or Vp, =(/2_!/ + ZmA> (lk.rZ//B’kﬂ):I‘hnA‘ 3kn
[ks2 +

To Find Ry, we turn off the independent
sources and (ook in from the q,b terminals.

RT/) = Rz + R, // R2 Csee dicyrqm, be/aw)



Rz

R\
' ] N—0 q

Rz% < Rrh=Rat R lIR:
E L -6 b

Note: TAe voltrge sourde becomes a wire
when urned off, and +the current
source becomes an open when +turned
of¥. That (3, OV =w:tre, O A= open.




