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EXx:

&

a) Derive an expression for vo. The expression must not contain more than the
circuit parameters Q., iy, Ry, and R. Note: o > 0.

b) Make at least one consistency check (other than a units check) on your
expression. Explain the consistency check clearly.

$0L'h=n)LabeL resistor currents.
We have a v-loop on +the
bottom:

TV, + vV, —v, = OV

AW other LOOPS wouy ld pass
thrua a current grd.

We c¢an write L-sum eﬁrl\s
for +the node on +he \eft
or rLjH: but we only need
ohe of them,
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For the Lleft node, our i-sum egh is

We have ho components in series
carrying the same current;, (other
than a v-sr¢ and R).

Last, we write Ohm’s law egns
’FOV“ K\ QM R.z=

Vl = L‘ R.‘

Subst‘ﬂzu‘ttnﬂ the Ohms law expressions
into  the V=loop eg;’*) gives

d—L’R"l" L’Rl "Lz_RZ=OV

or L, (&+1) R, — ¢a R, = OV

Now we solve our i-sum egh Hor (.
(This (s convenient since we will retain
(> and be qgble +to write an 8547

Ffor V,.)

Subs-\:'rtwtlnﬂ into our last v-loop eg?;,
we have

(la=ia)(x+1)R, - iy Ry = OV
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We simplify and solve Hor iy:
Lo (+1) Ry = Lpf(er)R, + Re]

or iy = Lgq (k+1)R,
(et+]) Ry + R,

b) Mqr\)/ consistency cheeks are possible,

ex: Set ®=0 so alepenplent v-sr¢ becomes
a wire. Cireutt becomes U-divider.

R\+ R2

Plug o=0 into answer From (a)-

ta (0+1) Ry =i, Ry ¥V
(O+\)R|+ Ra R.“'RQ_

Ly, =

(We 9et the same answer.)

ex: Set R,=05 (a wire).
Al current will Flow thru +he wire
since ¢t s the path of |east resistance,

.t Lz - (:q

Plug R,=0s inte answer from (a):

lg = Lg (+1) R, = Lq )/ (same answer)
(ot+1) R+ 052




