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Problem 1:

The block diagram of a feedback control system is shown below.

a) Find the forward path transfer function Y (s)/ E(s) and the closed-loop transfer
function Y (s)/R(s).

b) Express the dynamic system in the form of state space representation,
X(t) = AX(t) + Br(t), y(t) =Cx(t)+ Dr(t).

Y(s)

OPEN-LOOP SYSTEM
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Problem 2:
Given a nonlinear system described by

y—y—e*ty=l+u+2u,
linearize the system about the equilibrium point and show the linearized state space
representation in X = Ax+ Bu, y =Cx+ Du.
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Problem 3:

For the matrix

1100 0 0]
011000
001000

000110/

000010

0 00 0O01

determine the e™.
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Problem 4:
Prove that a square matrix with distinct eigenvalues is nonsingular if and only if there is
no zero eigenvalue.
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Problem 5:
Find the solution of x(t) = Ax(t) + Bu(t), where

1 0 1 1
A=|-1 2 -1|and B=|0
0 0 3 1
with
1
x(0)=|0|and u(t)=1forall t>0.
0
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