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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 R, to make
v () = v,,e”* cos(Bt)
where vy, o, and B are real-valued constants.

50l'ns q) No current Flows inte the op~amp inputs.
Thus, current 'ﬂowlng toward the -~ f_nPu't
From *the left will £low 'Ur\roujh Rsg (and
into +the op —amp then Wnwto the 4 or —
power supply coanections o the sp-amp
Cwhich are net shown] then +through +the
+ or - wer S“Ff’[)’ and back +o +he
reference on 4he lbokbom rail Cwhich was

not shown j) .

Swnce the OL:EMP has hejcr'k?ve Feed back,
we expect v_ = Vg at the op —amp
inlpu*(:s, Ih other waro{s, Vo= v, =0V,
and we have a virtual 3mw\d (or reference)

at the -~ Zn',oa‘{: of the op ~amp.

We ean find V(s) From currest, I(5), f/owiny
toward the — ipat of the op-amp.
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We have —\TOCS) = ~T() Rs,

To Find T(s), we may treat the — input
as referende.

First, however, we $ind wnitial conditions
for the L and C,

t=0": vi(#) = 6V, C=open, L=wire
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We move +o 4£>0 and include initial
conditions on C. Vg(t)=oV = wire for

+>0.
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We pave @)= -6V l _
S $L+ R,+Rz+ é



or T(3)= -6V/L

g%+ RtRa g+ L
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So 'VOCS) = -I(s)Ra

V.(8)= ©V Ra/L
3*+ Rj+Rag + |
L el

V,(.‘ﬂ is the same as +he V-—Aro[: acroSsSs
L ﬂnﬁ{ R,z.

V()= TG) (L 4 Ry)
or
V,G)= —(ev/L)(sL+ R,)
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ViG)= -6V g4 R,/L

$1+ R +Rz$ -+ ._l__
— =277 g

or

From the form of v, (%) given ch the
Fr:ob(em, we Ahave another form for

T, (3)-
| Vi) = £ {Vm e_x{:cosCﬁi—)g

Vi(s)= vy, S+ _
(Etx)*+ 4

Vi(g)= v S+
L2428 + o+ 8%

Matching coefficients of the powess of
S in the 4wo Forms of V,(3), we haw
the nco((owihy vegaqfia/z.s:

Rz,/L.=O(-/ 'Kg’l'ﬁ?._.-_zo( J_=otz+ﬁz
L /LS



We have Rz =& = R+Ra2.
L 2L

The solution 13 R?_: Ri = 2ka2.

Rz = zk.ﬂ



