CONCEPTUAL TOOLS By: Neil E. Cotter CIRCUITS

KIRCHHOFF'S LAWS
Solving circuits
EXAMPLE 3

EXx:

ij
Derive an expression for ij. The expression must not contain more than the circuit
parameters vy, iy, R1, R2, and R3.

goln: We label 1's and vls for R'4.

We have a v-loop around +he outside,
(other (oops would jnclude i-sre, La-)

TV, + Vg — VvV, T Va3 = OV
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We could write an i-sum eﬁln for
elther +the  hnode on +he left or r‘ajlré,
We only need one node. The other node

is redundant.
I we use -Hhe node on the Le:H) odr egfv L8

We look For components in series carrying
the same current. R, and R, are in series.

LL‘. = —LZ

“rom  Ohm's law, we have

Subs-!:i:!:u’\:‘mj Ohm!ls law andl (y=-i, into
our v~loop anel  [-sum eghs gives

_£2R|+ VQ—L?_Rz'L,R3 = OV
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Substituting For i, in the Sfirst eph gives
~(i-ia)(Ri+Ry) +Va~ L, Ray = oV
or U, (R,-&— Rp + R3) = ~ g (R+ R2) ~ Vq

or L.= Lq(R\+K2‘)+Vq

Consistency checks:

53{ Lq = OA. LI = Vq
R;'\' Rz"' RB

[

E@}/'\ g'uves L‘ = O/Mﬁz) + Vgq ‘/

Set Vg = oV. Ll-_: i,q (Kl-l—k'z_)
R,+R2+R3

( current Alvider\

EZ% gives L,: Lg (R, +Rz) + OV v
E|+Rz+ RB




