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Use the node-voltage method to find a formula for vi. Write your answer as a sum of
a voltage divider for vs) and a voltage divider for vg).

SOL'N: We sum +the currents out of the v, node:
Vi- Vg + V- Vg, = OA
R, R

Note: We can use +he noa\e-—VOI-{:qﬂe

method even For a Poi_h'l: in the
eircuck  that s net the m e-_e{:anj
Po‘u\‘l: for  three or more wired.

SLMPL.\{’thﬂ our egna{:loh reveals <*hat &
s the sum of +wo voltage dividers:

vy (_l._ + ._\._> = Ve + Vez
R K2

or (after mul{ipt}ri.hﬂ both sides by R, Rz)

R,'f'Ez_
Vl (MI)=V51 R'a* V5|R| -

R+ R\+R-. R.,tR=
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Use the node-voltage method to find v| and v;.

SoL'N: We sum +the <currents out of +the v, node
and +hen +the Va hede.

nede: SOmA + v - 10V + Vv, -V, =O0A
12k 8k

Vi

Vo hode: v,—V, + Vo + 20mA = OA
8Kk 3ok <L

For each eﬁua-‘:_i_c:h) one qPProach +o

the O\lcjelor“a ts +to qroup terms V““['Elrl}’f-“ﬂ
Vi and V, and move <constant terms +o
the rlﬂht side.

V'l. (..l__. + _L_ )_V'z _l_ = [9_1_/ _'SOW\A
12k Bko 8k 12K
-V, ) + v,_( \ + | ): - 20 mA
8k 8k 20kse

Step
The nextyls to multiply by dommon  denominators,



24k, [vl (_J_ + L )— v, L |= 2%&(@-5@%)
ZKk2 8k Bka 2K

or vi(2+3) —v, (3) = 20v- ooV

Now for +he sedsnd eiua'blon-.

120 k.szl(—u,) A+ Vz(—L + 1.—. l20k2 (-20 mA)
8kn 8k 30ks,

=k o

-v,(8) + v, (15+4) =-2"H00 Vv
Summary of our ‘two eghs:
v, (8) = v, (3) = —l\lsoV
—v,(1B) + v, Q9) = ~24%00 V
One  way to golve  Xhese eguations ls +o
multiply the Firgt eﬁ’n by 3 and add

the vyesult +o +he second eﬂ’n} cqncetlinﬂ
the vV, term:

3v,(5)— 3va(3) = 3(-lisov)

+ = v, s) +v, (19) = —2%o0 Vv
Vo (o) = =540 V
or
V, = =594 Vv = — 594V

\o

Uging an ﬁg'n above , we Find v,:

1

— 1180V + (~574 V)(3) = -592.4 v
5

V)




