CONCEPTUAL TOOLS By: Neil E. Cotter CIRCUITS

MESH-CURRENT METHOD
Dependent sources

EXAMPLE 2
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Use the mesh-current method to find i1 and i5.

SOL'N:

We Jollow a step-by~ step Prodedure.-.

1) We define mesh carrents. TF, however
we  have any current sourdes on
outside ep(jes of the circuit, the
mesh currents Jor these (oops will
be the same as the carrent soarce.

In s cireuit, we have a Jurrent
Source on the (eft edge. Thus, the
mesh current For the (eff (ocop is 3mA,

Since ¢, and (4 , as def[nea/ , are on

the outside edge of the circait, we
may use them as odr mesh currents,

l
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2) We define the vo ltage  From the
a\e,Fend\en-t sré, Vyx, in terms of
mesh currents. Here, we observe
that Vx Ls acress the [0kQ resistor,
+o0. For the /[0St resistor, we have

Vy = 3SmA: 10k — L,* ok

3) We look For leops with a current Sourde
in between, meaning we have a suyper
mesh. This is the case for the ,(,
(oops. For the ¢, ( sufermes/), we
take a y-loop around the outside edge
of the ¢, and Co loops, (bypassing the

0.5 mA src ). v,
M—-—ﬂ
¢ o voop: =i, lokR +30V—2(3mA~L,)|0KJL
+ 3mA - 16k

—

s 15K, = oV

Add a current egh for the 0.5 MA srd
between the loops:

L= 1y = 0.5mA = L mA

L
2z

Note: we have -i, Jor current measured
opposite the arrow (n the current sre.

%) We solve owr eghs Jor 1, and 1,.

We group L and 1, “*ermg on the (eft
and  move constant +to the rLjIH: side.
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L (Clokas 20 lok ) + i, (-15ka)
N
= OK N

o0V A+ boV

il

1 mA
2
Sokvinj +he Z”A e.ﬁ'n for "'l) we have
L|= L7_+ A_ZMA

Sabstituting into St egh, we have

(L,_J« E_LMA) ok o + Lz(—lskn) = 30V

or i, (loka-15kR) = ov- L mA- lokn
or — 1, (5ka) = -85V

or Lt = 1 mA

Then L= [mA+ LmA = %MA.

Consistency check: calceulate v-dreps
for L1, iy and verify v—-laolos‘.
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All v-loops sum +o oV, and all current
sums at nodes = 0A. -



