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1270 HOMEWORK #8 prob 2 solution U
N. Cotter

Ex:

For the circuit shown, start with three independent equations for the node-voltages,
v1, v2, and v3. The quantity vx must not appear in the equations. Only component and
source names may appear in answer.

Make at least one consistency check (other than a units check) on your three
equations. In other words, choose component values that make the values of vy, vy,

and v3 obvious, and verify that your answer to problem 1 gives these values. State
the values of resistors and sources for your consistency check.

SOL'N:  Many solutions are possible. One possible check is as follows:
R2:oo, R3:oo’ lS] :O’
Ry =1Q, R4y =4€Q, Ry =5Q,
ve=24V,a=12,ip =6A
With these choices of values, we have open circuits for R, and R3, and

current source ig) in series with R4, R5, and R1. By Ohm's law, we get the

following v-drops (with + on top of Ry and + on bottom of Ry4):
VRI =6V, vpq4 =24V, vp5 =30V

We also have the v-drop for the dependent source as follows:
ovy =12(30)V =360V

Following v-drops from the reference = OV, up through R, through the

dependent source, through R4 and Rs, we find the node v's:



V] :VRl :6V
Vy = v —awy =6V =360V =354V
V3 =Vy) +Vps tVRpy = -354V+30V+24V=-300V

Now we plug the numbers into the equations from node-v analysis to see
if we get equality:

Rs
vi—o(v3—V5) =y
1 3 2 R4+R5 2
1% vi+v.—vVv 1% Vy —V
_1+#+_2+u:0\/
Rl R3 R2 R4+R5
. %)
l l + =
s1 7 ts2 4+R5

or
5 7 5
6V —12(-300 — —354)m=— 354, 6- 12(54)5 =6-12(30)=-354 v
24V —-354V 354V 354V —— ? 4
6V 6V+24V--354V 354V 354V 300V=OV’ oA _ov v
1Q o0 o0 4Q+5Q 9Q

_ _ ?
—0A—6A+M:OA, —6A+54—V:0A v
4Q+5Q 9Q

The equations hold true for this example. The node-v equations pass this
consistency check.
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