CONCEPTUAL tTooLs By: Neil E. Cotter CIRCUITS

POWER
Example 2 [dep src]
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Find vy, i1, and the power dissipated by the dependent source.

soln: We $ind L,, the current for the dependent
V-gr¢ after we solve the cireurt.

Firgt, Llabel '3 and v's for R's:
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Second, write v-loop eﬁfas For  loops
hot Con-l:ai,nﬂ current sré's. There tis
only one such loop, indicated by the
detted (ine.

Third, write current—sum eghs For nodes

(Unless nodes are connected only by v srcls).
We dont use +he nodes on top sinte +they
are connected by only +the Zvy sourte.
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For *he node on 'H/_\t bottom, left of
denter, we have

+20mA — l:x — LB = 0A )

For the node on +the bottom, right of

center, we have

Lz + 20mA — ([, = OA (2)
Fourth, we (eok components n seriles
carr;rlnj the same current. Here, we

(ack any  such com/oonen-és.

Fifth) we write Ohms Llaw eghs for
all the R!s:

Vx = Ly 1OKSL

Now substitute Ohbms Law For V'8 in
V~lao/o eﬂh:

Ly I0KSL + 2 Ly 10k~ 0, 5k2~ 315k =0V
(3)
Solve one the three eghs (1-3) Jor a current:

[» = i,- 20mA

Substitute +his in egﬁs Q) and (2):
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20mA — Lx ~ (i~ 20mA) = 0A
tx (J0k+20ka) ~ i, (5kn) ~(L,-20mA) IsSkg =0V
SoLthtj the first of these eg’ns Jor Ly gives
iz = YOmA- ix
Using this tn the second of the two eghs qives:
Lx (30kR) = (40 MA-1x J(Skot 15kR) = - 20MA 15k

or ix (3oks + 20ke) = “4omA(20kR) - 20mA- ISk

or ix (Sokf) = 500V
or LX = 500V = 160 mA
SOKISL

Now we can Find i, From a current sum
at the hode on top to the left of center

—20mA + Lx — L, = OmA

or L, =-20mA+ Lx =-20mA+ 10 mA=-OmA

The power dissipated by +the dependent

seurce (s
Vx From ohmé law
P e
p= L,-va = —lomA-2- 10/{,4-10//-0-

or F:—-ZW



