CONCEPTUAL TOOLS By: Neil E. Cotter CIRCUITS

NODE-VOLTAGE METHOD

Dependent sources
EXAMPLE 3

EX:
100 pA
/AR Vi
\_/
100 k0 > &> 50k, 250k0
30 kQ 40 pA
\/\/\ Q V3
%7 Vo _/
110 kQ
VA
3/1\\’ 110 kQ
Y A%

Use the node-voltage method to find v, v, and vs.

soln:  Wwe First
ale,;enal ent

write +the variable For +he

source, ¢y, (n terms of node V's.

lx = B3IV =y,
lo K52

We have a sdper node for vV, and v, since
these nodes are connected only by a V sre.
Thus, we sum all +the cdurrents Flowing out

of a bubble drawn around v, ,v,, and the
V-sr¢ between Hem,

V“V?_hode'. loo/MA‘f‘ VI-V3 + Vo + LFO/,LA = 0A
S0k 3ok




CONCEPTUAL TOOLS By: Neil E. Cotter CIRCUITS
NODE-VOLTAGE METHOD
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We also write a vottage egh Hor v, ¢ vp:
V, = Vg + 50KQ ix = V, + S50Kn (e,lv— Va )
noks
(Remember +to use only node V's in eghs.)

For the Vs node, we enly have a current sum.

Va node: vz—Vi + —4HOMA + vy~ 3V = 0A
SokfL lHok= || NoksL
——
s5k5

Now we solve +he 3 e,?’ns. We pat “erms
mul-éifc()zinj Vi, Ve, and vy on the [(eft side ancl
constant +Lerms op the r¢ 7//'&' side.

vy L +y, L+ vs(:_\___.) = ~loguA -4 A

50k 3ok . 50kn
Vi = vV, + Va Sok = 3ly- 50k
o ksu ok,

v,(-\ >+v3(\ P = HOMA + 31V
5ok o 50kQ 55k 55K

We. Mmultiply both sides of +he |5t eﬁh by
!56 kR +o clear +the denominators.

Vi3 + V-5 4 va (=3) = ~I%0uA-150k 2= 21V

We. MuH:.‘nPKy beth sides of +the ZM‘ eﬁ'n L}z
HsLto clear +the denominators.

Y (1) ¥ va(=1) + va(58) = 3W(5) = IS5V
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We mul-ti.,oly the 3"‘)t eg?v b)/ HOOKkR = |, ML
V, (22) + vy (224-20) = ’-l-O/A' I.I}V(_Q+3IV(20)
or WV, (—22) +- VS ("l‘?.) = 44V 4+ 620V = 664V

Now we start e\.imlmﬂ:ihg variables. From
the |St zgh, we  have

Vo = — 2V — 3V + 3V3
)

our 2" and 3™ eg’ns with his v, become

v, - H(—le— 3v,+3u3> + Sy, = I155)
anol 5

So\vi.n9 the last eﬂia for v gives

Va = 664V + 22V,
42

‘Subs-!:l-!:u-l:tnﬂ into the ISt eg'n (and  collectin
+erms /nu[{-/‘,olyihj V3) yields e :%l(owinj eﬁh:

(H +_33> v, +(-3_2> +‘3>(G,6‘H/+2‘zvl) = IS5V —21(1n)v
5 5 42 5

or, after multiplying koth sides by 5,

8V, — 8 (GG'—H/+?_2vl) = 775V - 231V =544V,
42

Pividing both sides by “4 and moving constant term:
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22V, - Zgzz) Vi = 136V + 2 (664 V.,
42 *2

Multiplying both sides by 42 qives

[w2(22) - Y Jv, = 136V (42) + 2 (664) V
or Vv, = 5712+ 1328V = 7040V= 8V
azl - 44 880

Then vz = G64Vv+22({8)) = 20V

42
and v, = —z21V-3(eV) +3(20/) = 3V,
5
Consistency check: Caleulate currents From
these Vol-ques and verity that currents
sum +o =2ero at nhodes... They do
1o mA Vv, = 8V
[\ .
o 4 24o.MA
L here should 5°k{i'1°°-"'A=SV -
be 240MA ) zyv
ok S Toosa b < 5ok i S0k
=140 A +
20k Q. HOMA
— M , @ Va= 20V
< V2=3V
1601A __ggo,.m 1 2004A
IokJsy
3V i
ok
(Y > 100MA
Lx

+ v -~



