ECE 2240 PRACTICE FINAL EXAM prob 3 solution ]
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The current source in the above circuit is off for 7 < 0.

a) Find a symbolic expression for the Laplace-transformed output, Vy(s), in terms
of not more than R1, Ry, L, C, and values of sources or constants.

b)  Choose a numerical value for R; to make

V()= vy, —ve ™ {cos(ﬁt) + %sin(ﬂt)}

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

Hint: C behaves as though it is in parallel with L and R;.

SOL'N:

soln: q) We define L(zs) to the <urrent -J-t.:nwi.na
*hru C 4oward +the miaug input of +the
op ~amp. Since IL(3) cannot Flow into
+he cp~amp, et alse Flows +hru Rz.
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mﬂhinﬂ 'u"'+ at +the posrtive Laput of the
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Given +the direckion of TI(s5) and v_=0,
OChns [(aw ﬂ'ﬂfE'ﬁ the wvalye of Vo(3):

V(s) = - I(3) &,

To Find I(3), we need initial conditions
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Sinte there is no current, we have
LL{G"} =0, Ve fﬂ'} =0,

11“""5,.: sur initial conditions are zem.
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Ri, L, and C are effectively in parallel.



Thas, we have an T-divider
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b) The Laplace +trqnsform of Lr.{«f:], as

specitied in the problem, i3 as follows:
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For +he circuvt, using L(2) Fom pqrf!:
{a] we hgve ‘H1.E'. -,I::luﬂmnhﬁ For [_3'}

Vi(g) = TG) o = e
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To eguate the %weo expressions ::I-'-ur- 'U'E'ﬁ]
WE UWUSe a commen deAominator
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We now mateh +4he coedficients of

Rach power of 3 for both +the Aumenchor
and ceaominator.
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From the last egh and the 3™ ¢y,
we have

Vm (% 8%) = vm L = 1/C
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From -the E-Eh Eﬂ‘i‘l e have an 'Eh'fn!'::f.dﬂ

for ol-
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From +the tﬂd tﬂ."n Wwe have o expression
For A in terms of «:

- A/2 =0 = BJ=2x

uiihﬂ this tnfnmsnd::nﬁfpr A, we sub-
stityte Lnte +Hhe ¢ Eﬂ;f te find K-
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