CONCEPTUAL TOOLS By: Neil E. Cotter CIRCUITS

CONSISTENCY CHECKS
Example 1
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3) B +87V2_04

R3 Ry
Make a consistency check on the above node-voltage equations by setting resistors
and sources to values for which the values of v{, vp, and v3 are obvious. State the
values of resistors, sources, and for your consistency check, and show that the
equations are satisfied for these values. (In other words, plug the values into the

equations and show that the left side and the right side of each equation are equal.)
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CONSISTENCY CHECKS
Example 1 (cont.)

aoln: qu)z cor\s'\.s":eACy chedks are possible.
Here, we c¢onsider a check

the

in which
Aependent source remains oh.

Let VS = 24V

Ry = &

Rz = o 2 (open circuit)
R‘S: 352

Ry = s

o = 2

LS = OA (ofFf = open circnit)

+
Vgz2y RizlsL S vy \l,b = Vx
$ ‘v‘v'\‘ ] V‘ V‘
Ryz3 .2 2vx {3 Yi = Reg=-22
=0
Va Ls=0A LV, V(see below)
2
Ry =lt-q
AN
We observe +that current

L=vx /R, Flows
thru R, , creating vy, and +thru the
Aependent  source, creating —wvy. Thus,
we may replace the Adependent source
with an ezuiw:/e/nf' R:

—

keg = VYV = —&XVx =-2Vx
i (

= —2J35L
Vx
R,=ls2
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CONSISTENCY CHECKS
Example 1 (cont.)

MSLr\rj Re_ﬁ tn place of vy ﬁ}yes
the Follow dircuit:

Vs:
R, =\8
24V !
Vi
Ry=3x
Vo

Now we can ase y-divider eﬁ’n.s 4o Find
Vi) Vo, and vs:

vg= Vg- Rs =24/ 3N
R, + ReZ+R%+k’3 l-2+4+3
V—?> = 24V - é_{L_ = |2V
6
Vo, = Vg Ra+ Ry =24V 3+4 2
R,+keg+kq+li’3 6
Vi = Vg Reg-l—k?,‘f' Klf =Z"H/<—2+3+L{')Jl
R,‘f’kez ‘f“ﬁlf‘f" k3 6.57_
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CONSISTENCY CHECKS
Example 1 (cont.)

We plug  all our numbers into the eghs
given in the problem o verify that
eiuqliﬁ-y holds.

an 20V — 24V + 20V + 0A + 28V~ RV
|5 00 S G40

=-4V + 0A+ OA+ oV = ~tA+4A = 0A 1
1S Gz

(2) 20V + 2(24v-20V) = 20V+2(4/) = 28V

v VO

(5) 12V — oA + V- 28V
3.0 4
= HWA-CA+ -/ = LA-YA =0A V

40



