AMERICAN UINVERSITY OF BEIRUT

FACULTY OF ENGINEERING AND ARCHITECTURE
EECE 460 Control Systems

Fall 2006-2007
Quiz I

Prof. Fouad Mrad

1.5 Hours, Nov 2, 2006 
Total 100 points; 
Open Book Exam, 2 pages

Problem 1 (20 points):

Consider the system shown in the Figure below. 
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Control system with unity feedback
a) Supply the open loop transfer function, discuss stability.

b) Supply the closed loop transfer function, discuss stability.

c) List effect of the unity feedback on the O.L.T.F.? Explain.

d) Assume that there is a Proportional controller of gain K that can vary positively from 0 to infinity in series with G(s), based on the root locus of the system: 

1) Which part of the real axis of the s-plane is possible location of the closed loop transfer function poles?
2) For every value of the P controller gain, how many poles are there for the C.L.T.F.?

3) As K is infinitely increased, suggest the convergence values of the C.L.T.F. poles
Problem 2 (30 points):

Consider the system shown in the Figure below. 


[image: image2.wmf]+

-

)

5

)(

1

(

1

+

+

s

s

s

)

(

s

G

c


Control System with series controller
a) If the Controller transfer function was unity, supply when valid the:
1) O.L.T.F. step response Maximum Overshoot and settle time

2) C.L.T.F. step response Maximum Overshoot and settle time 
b) If the Controller transfer function was a PD = (S+5), supply when valid the:
1) O.L.T.F. step response Maximum Overshoot and settle time

2) C.L.T.F. step response Maximum Overshoot and settle time
c) Design a P controller if possible for the controlled system:
1) Overdamped 

2) Critically damped
3) Underdamped

4) Undamped
Problem 3(50 points):

Consider the design of a regulator for the following model:           
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1) Get the equivalent transfer function modeling the same process 

2) What are the poles of the system? Is it stable? Why.

3) What are the eigenvalues of the matrix A?

4) What are the system step response overshoot and settle time?

5) Suppose that we designed the input U(t) as a function of the states feedback with gain vector K (i.e. U(t) = -Kx(t)),design if possible a K vector [k1  k2] such that the newly (controlled system) equivalent matrix (A-BK) has desired eigenvalues -1.8 +j2.4 and -1.8 -j2.4. 
6) What are the achieved poles and step response overshoot and settle time (if defined) of the controlled system (part 5)?
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