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L Assame (7(5), Guls). and H(s) are transfer functions of linear systems,
(a) Compute the transfer function frota 10 Y i the figure below
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(b} Suppose that the transfer fugetions are given as

| ¥42
clialsy) = = H(s) = -
1 2t} =+ 2 (s} s+ 0

- i
(7ils) = R

Express the transfer function from 710 ) i terms of the vanable s
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() What s the characteristic squalion associated Lo the differential equation of the
closed-loop system? V
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20\ process. with inpat oo distarbagee o, and oatput s governed by

@ )yt b oule) +d(n)

wheee n(t) is the wput. J(t) s the disturbanee, and g4} is the ontput, The mitial
condition i g(0) = ()

() Is the pracess stable?”
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(b} A PID (Proportional Integeal Derivative) contraller is proposed

wlt) = Kpr(t) 1 Kprit) — ylt)] + Kz(t)
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with z(0) = 0. Elimnate = and u, and determine the closed-loop dillerential
@i' eqpuastion relating Ilw variables (y, r, ).
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() For what values of K, Ap and K is the closed-loop system stable?
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Assume 2(07) — O aawd g(0) — 0. Fitd

(A} The closeel-loop system s of 2ad order
wppropriate vadues of Ko 0 and Ay so that the closed-loop system chiractenist i

pobvaomial has;
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1 Complex roots describesd by o
AL then L) g0

. When #(#) s a step inpuat and o = O and 2) gint) = 1.9,
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Ky and Ay values vou fourd, sketeh the response of y due to a

(¢} For the Kp,
unit-step disturbance o, assuming r is identically zero, and assumning all mitial
conditions are zero. (If vou didn’t suceessfully solve part (d), then use ¢ = 0.8

= 0.5 and »{07) = 0, 307 = 0).
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L [Note:s In thas guestion. approximate amvers are oxpeetad | Consider the SLODE

gob iy 4oy = 204 no where alf) s sistodal input, Lo wlt) = Asinfwet). and alf
mtial conditions are zevo, The Ggare below shows the bode diageam of the SLODE,
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What is the [requency range [wn. Wil Such that the inpul w(t) leads to a

steady-state sinusoidal ontput y{t) mnplifisd at least 306 Limes with respect to
the dnput ? (In math terms, find w,,;, and @, such that g, = Msainfwt | o).

where M > 3164, for all w € [winin: wWuar))-
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Sarnl 1) 4 Do fILGE) 3 2xie(l)
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(B) Compute the autpnt gl t) for the input «(?)
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