CIRCUITS WITH DEPENDENT SOURCESl
GENERAL STRATEGY

A CONVENTION ABOUT DEPENDENT SOURCES. e R R SEUREES A FEAULAR
UNLESS OTHERWISE SPECIFIED THE CURRENT SOURCES AND ADD ONE MORE EQUATION FOR
AND VOLTAGE VARIABLES ARE ASSUMED IN SI T TG LT A TR
UNITS OF Amps AND Volts
FIND Vv, I 3%0 —V +
DEPENDENT 1 2
VARIABLE vVWW—"& p—o9— 0o
Va =2000 7, |
LC)——CZIQ, pv(* o %E o
CONTROLLING - KWL 5 k()Y '
VARIABLE L

FOR THIS EXAMPLE THE MULTIPLIER MUST HAVE
UNITS OF OHM A PLAN:

OTHER DEPENDENT SOURCES SINGLE LOOP CIRCUIT.
Vv, =pV,. (f scalar) USE KVL TO DETERMINE CURRENT

I1,=w, (ySiemens) KVL: —12+3k*I -V +5k*I =0
" G ONE EQUATION, TWO UNKNOWNS. CONTROLLING

I,=pI, (pscalar) VARIABLE PROVIDES EXTRA EQUATION
AN ALTERNATIVE DESCRIPTION V,=2k*I

v REPLACE AND SOLVE FOR THE CURRENT
V —al., ¢=2| ——| UNITS ARE EXPLICIT
D X |:mAi| I1 :2mA
ASSUMES CURRENT IN mA USE OHM’S LAW

V,=5k*I =10V

> [GrAT >




KCL TO THIS NODE. THE

DEPENDENT SOURCE IS JUST
7 k ANOTHER SOURCE
}
10 mA ‘D 0 3k <> 41, Ve
4k v, I _
& O
A PLAN:
IF V_s IS KNOWN V_0 CAN BE DETERMINED USING VOLTAGE DIVIDER.
TO FIND V_s WE HAVE A SINGLE NODE-PAIR CIRCUIT
T : s V. THE EQUATION FOR THE CONTROLLING
10 X 10°3\+ +—=_ 4] =0 VARIABLE PROVIDES THE ADDITIONAL EQUATION
2k + 4k 3k %

TUTION OF I_O YIELDS

Ve 4V

_,I_
3k 3k

NOTICE THE CLEVER WAY OF WRITING mA TO
HAVE VOLTS IN ALL NUMERATORS AND THE
SAME UNITS IN DENOMINATOR

CALLY, THERE ARE TWO UNKNOWNS f;::
ST ONE EQUATION 3k

— =5 = */6k =5V =60

KIgL=

VOLTAGE DIVIDER
4k

O Ak +2k

V= %(12)1/

GEAUX »



FIND V,

uv(:

3 k)
KVL TO 2 "';
) ITHIS LOOP lkn

+ 0

O

A PLAN:
ONE LOOP PROBLEM.
FIND THE CURRENT

THEN USE OHM’S LAW.

THE DEPENDENT SOURCE IS ONE MORE VOLTAGE

SOURCE

12 + 3kl + 2V, + 1k =0

THE EQUATION FOR THE CONTROLLING VARIABLE
PROVIDES THE ADDITIONAL EQUATION

V, =

1k/

REPLACE AND SOLVE FOR CURRENT I
I =2mA

. AND FINALLY V, = 1kI/

=2V

GEAUX »




A PLAN:
ONE LOOP ON THE LEFT - KVL
ONE NODE-PAIR ON RIGHT - KCL

KVL

vit) = L) (R + R,)

v (1) = i,(t)R, Velt) = o vt)

R+ R,
KCL ALSO A VOLTAGE DIVIDER
vo(t) _ |
8O0+ 27 =0 0,(1) = g (R,

—g.RLR, . Udl) _ 8m R, R,

—

o\l) = ;
v ( ) Rl + R2 U;(t U,(I) Rl + RZ
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