‘CONCEPTUAL TOOLS

By: Neil E. Cotter SUPERPOSITION
CIRCUITS
Vbpc + Vbe
EXAMPLE 3
Ex: Using superposition, find an expression for v; in the circuit shown below.
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soln: We +urn on one mdapﬂnnlEn-E sourde at a

+ime. E}n.l:ﬂ.‘_ndth": soUrdes sStay on.

case L: Vg on, iy off = open

I¥ we examine where i, goed,
we discover *hat i‘x Flows +Lhru
—”'H-I.EJ a H"—[.pnf.} qreund +the '-IFJPEF
[ef+ wields a value Ffor iy,

Mete +that vy = xRy
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Ry
U'E t 9 ni""r?.'l.: ol ;‘;r‘R:'l
+ — =
bxy

ar L”(H|+R1._W-R1)="r5

or Ly = — V3

Using Ohm's law 4o find V, we have

g = —bxRi=vsg R
Ryt Ry-<R=z

case L : vy off=wire, Ly on

We <dan nlwq}-"& Hwse nudt‘ﬂnl‘i:aﬂt.
th'blnj a reference in the center
LS conveniLent.
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Censider +the v,, node:
Vs ~®8Vys 4 Vxa 4 Lﬁ = CA
Hl ‘R.']_

or vﬂ(l-'i +_I_}= ~Lg
H-l. R.l E‘l

o Vya (Re= R+ R)=-tg RRy

or  vyxz = —t3 RR,

ar Vi = _';-‘ﬂ R|Rt{\-rﬂ.._‘,l

R|+ Rj_(.-l"“:-]

Now Wwe sym +the results From
the +wo cgses.

v| :'-"H'“ + V2 = U5H| -Liﬂlﬁtii"ﬂ]
R, + Rz (1-=)
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We perform seme consistency
cheeks. We set some <om F-nnr.rrl.'
values 48 Zzero 4o areate a
circuit with an obvicus selutioen.
Then we s5ee if our above expression
for v, gives the correct anzwer.

chedk 1: Set R, =0 S0 Vx =0V,
Sek A=0 s0 Ay =0A.

i

|'$L‘.H =04

From <*he v-leop in +the upper
left we have y, = va.

Our answer above gives

o
v, = ‘“’sﬂn/"i-sf-f('ﬁ[h*] =vg /
‘3(4-0‘9\:‘,3_:1}

Check 2: Set R, =0, then v, =oV.

Our answer for v, gives

v, = V4 [ﬂ:l - Lﬁ,(ﬂ} Ry (=) =DV/
O+ Rp(1-ea)
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Check 3: Set vg=OV and oL =0.

Nt <l> Bi

Ra

Carefdoul inspection reveals
that R, and Ry art in parallel
and ‘L:, Flows thru R, and R,.

Se we have a current divider,
and wvoltage v, i3 given by

V.= -is Ra_ -R,
ﬂ..".l-ﬂ';,

Qur answer above qires
o
vV, = M-LE R R.(1-0)

Fl-L'II + le_"‘-ﬂ']

or ¥V, = _E-E RJRi V"‘H’f

R;,+Rqy
All chedks thus far are satisfled.



