Midterm: Eng. 0138 Advanced Control 11

February 26, 2003.

8:30 AM to 9:30 AM

Closed Book exam.

Programmable calculators are not allowed.

Q-1 (8 marks) .
Consider the following system
x=dx+Bu

y==0C

B 0
A=[_3 _‘J,B{l],c:n 0]

a) Write the system in controllable canenical form, observable canonical form and
diagonal canonical form or Jordan canonical form.

b) Compute €™

Q-2 (17 marks)
Consider the system defined by:

X =Ax+ Bu
y=0Cx

01 0
A:[l 2], Bz[l],C=[l 0]

a) Check the state controllability and observability of the system.
b) Using the state feedback control u = —Kx+/r, determine K and ! such that the
closed loop system will have:
i) Zero-steady-state error for a unit-step input
ii) 10% overshoot and 10 seconds settling time.

where,

¢) Give the block diagram of the observer-based state feedback controller.

"'é:f! )
y1-¢&7

Percent overshoot: % OS = 100exp(

Settling time at 2%: T, = N
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