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The voltage source in the above circuit is off for > 0.

a) Find a symbolic expression for the Laplace-transformed output, Vy(s), in terms
of not more than Ry, R, R3, L, C, and values of sources or constants.

b) Choose a numerical value for Ry to make
vi(2) = v,e % cos(Bt)

where v,,,, o, and B are real-valued constants.

Solnz q.) No curremt flows into the op-amp inputs.
Thus, ¢urrent Flowing toward the — nput
from +the left will flow 'throuﬁh Ra (and
it the op-amp then rto the 4+or —
power supply coanections +o the sp-amp
Cwhich are not Shown™] then *Ehrouj}\ the
+ or - power SQFFLV and back +o +Lhe
reference on 4he lhotbom rail Cwhich was
not shown ),

Suce +4he 0‘&;1!4’\{3 has nejcr'k'lve Feed back,
we expedt v_ = vy at the op —amp
inputs. TIn other words, V_= v, =0V,
and we have « virtual qround (or reference)
at the -~ in/:w(: of e op-amp.

We ¢an find V(s) From current, I(S), f/ow[ny
foward the - wpat of the op-amp.



_J — X(s)
T(g)—0v | .
o«j>_—‘ -+
Vo (3)

o

We have _VOCS) = ~T() Rs,

To Find T(Cs), we may treat +the — (nput
as reference.

First, however, we find wnitial <onditions
for the L and C,

t=0": vg(#) = 6V, C=open, L=wire
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We wmove +o +£>0 and include initial
¢onditions on C. VS('('-) oV = wire for

+>0.
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We pave (@)= -6V 1 _
S L+ R,+Rz+ g(-c—




or I[C'S) = '_Q:V/L
2%+ RtRa g + L
L. I.C

Se V,(s)= -I(s)Rx
Vo@8)= ©V Ra/L

3+ Rj+Rag + |
L L

V,(s) is the same as the V-drop 4across
L and R,.

vl(S) = ICS) <$L. 4 Rz)

or
V,G)= =ev/1L)(sL+ Rp)
3°4+ RitR2g+ L
or T Lc

ViB)= -6V g4 Ra/1
ﬁz'i' R‘+Rz$+ .L.,
*’——L Lc

From the form of v (&) given cn the
problem, we have another Form for

V,(s)-
‘ Vi)=& {Vm e,_pd:c‘os(ﬁ-ﬁ—)g

Vits)= vy S+
(Ft)*+ 8*

V()= vy St
224208 + o + 8%

Matching coefficlents of the powess. of
S n the two forms of V,(z), we haw

the nco((owiny 'eguqéc‘d/_zs:
R/L=c, RitRe=2c, L o+ g2
T L3




We have R

—

N2, = &K = R,+ R= .
L 2L
The 2oluktion 8 R,= R, = 2kw.
R, =2k
Now we <consider whether +his solution
ac‘éaa“)/

works. T/mﬁ[g) we determine

whether our Solutionadbually dnder-
dam,oea’.

L= Rz = 2k = 46 M /s
L SO0uH
2
We = _l__ = ! = GM)
LC SouH-8uF 400
So o -—we = 49 M- 1M >0

400
Th us,

we have an oyer—damped
sol utien. Our characteristic puots
will be real. We can’t solve the gmé;lem!
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We Aave one slow detny Cthat (s robaé()/
Very Imall ih -the solation) and one fast

decay that (s (lke a tme constant L/RitRe).




