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1. Consider the following single input system
jc:(l 1)x+(1>u.
10 0

(a) Show that the uncontrolled system (i.e. u = 0) is unstable.

(b) Where should you put the poles to ensure that the 2% settling time is less than 1 second and
the overshoot is less than 1%. Recall that the 2% setting time is approximately 4/(Cwy)

and overshoot is exp(—n(/+/1 — (?).

(c) Design a feedback controller to achieve your specifications.

2. Consider the system

jﬂ'l S 0 0 il bl
j?g = 0t O To + bQ u
i3 000 3 by (S)

Yy = X1+ T2+ x3.
(i) State necessary and sufficient conditions on the system parameters for (S) to be observable.

(i) Design a full-state observer,
2=Az+ E(y — Cz) + Bu,

such that the error components z; — x; approach 0 like e,

3. Suppose that the partitioned system

(o) = (a2 ()

with output y(t) is observable. Show that {A;;, A1} is an observable pair.



