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CONTROL SYSTEMS (A) - 4/6/2019

[time 3 hours; no textbooks; no programmable calculators] o(

1) Given E_B?%l G (s) M$&)_L *

—

)
with P(s) = % design a controller G(s) = K (}i—g—i) such that

(i) the feedback system W(s) = Jf—% is asymptotically stable (use
the Nyquist criterion with reasonable approximations for the Bode
plots) and its steady state output yss to disturbances d(t) = sinwt is
such that |yss| < 0.11 for all w € [0,0.1] rad/sec,

(i) |G(jw)|ap < 0dB for all w, d

(iii) the open loop system PG has as large as possible phase margiri.# 4
: -+ U
2) Given Aj//?-ﬁ—-) ,< f—'—)’ P(S) \.9

with P(s) = m’ determine for which real values of K and a the

feedback system W (s) = J_(KP;I(,S()S) has the following properties:

i) it is asymptotically stable

ii) all its poles are real and negative.

Draw the root locus of P(s). Choose any value of K and a for which
(i) and (ii) are satisfied and calculate the steady state response yss(t) to
disturbances d(t) = sin(at).

3) Given the system & = Az 4+ Bu with

1=(5 Ziba) 2= (5)

discuss the values of o, 8 € R and v > 0 for which there exists a control
law v = Fz such that the eigenvalues of A+ BF have real part < —y and
determine F'.



