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Problem 1

Given the system
ẋ = Ax + Bu, y = Cx, (1)

with matrices

A =
[
−7 −12
1 0

]
, B =

[
1
0

]
, C =

[
1 2

]
.

a) Find a controller matrix K such that the poles of the controlled system (1) are at s = −1±j.

b) Do the system zeroes of (1) change by state feedback?

Problem 2

For the system

ẋ =
(

0 1
−6 −5

)
x +

(
0
1

)
u

y =
(
1 0

)
x

design a state feedback controller that satisfies the following specifications:

• Closed-loop poles have a damping coefficient of ζ = 0.707.

• Step-response peak time is not greater than 3.14 sec.

Hint: System peak time is given by

tp =
π√

1− ζ2ωn

Problem 3

Given the plant
ẋ = Ax + Bu, y = Cx,

with matrices

A =
[
0 1
0 −10

]
, B =

[
0
1

]
, C =

[
1 0

]
.

Find a state feedback controller matrix K such that the closed-loop step response has an
overshoot of less than Mp ≤25% and a St =1% settling time under 0.115 sec.

Hint: The overshoot specification is Mp = e
−πζ√
1−ζ2 ,

and the settling time specification is St = e−ζωnts .
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