ECE 332

Homework #7
1) Consider the plant
s+ 2
G(8) = .
(8) (8 + 1)3

Using algebraic methods, design a proper compensator so that the closed-loop system is asymptotically
stable and satisfies the specifications

a) Cgg0 = 0

by M, < 1.3

c)y M, <13

d) €1 < .88
e)w, > 1.brad/s
Hw, > .Trad/s
gy, <23s

h) T, <3.5s.

2) Consider the plant
(s —2)°

s(s—1)(s2+.01s+1)

a) Design a compensator to make the closed-loop system asymptotically stable with all poles at s = —1.
In MATLAB, display the closed-loop impulse response corresponding to your compensator by typing
“nc = ;de= _;hw72i”, filling in the blanks with the numerator and denominator of your compensator.
(In MATLAB, a polynomial is represented as a row vector. For example, to enter p(s) = as® + bs + ¢,
type “la bc]”.)

G(s) =

b) Consider the closed-loop system with noise input as shown.

nit)

Gc,r—:’ét‘" & = )&

fn MATLAB, type “nc = ;dc= _; hw724i” to plot the impulse response from n(t) to y(¢), using your
compensator from part a). Explain the result.

3) Repeat problem 2) under the additional constraint that alt closed-loop eigenvalues have damping angle
1 > 45°. Use the same MATLAB routines as in problem 2) and explain your observations.
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r(t) to y(t) Impulse Response
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