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2, (15 %) Given the following homogeneous state cquation
CTzoo0
X=[-140] X = AX , where X is an 3x1 vector
362

find its solution and explain the geometrical significance in terms of its eigenvalues
and eigenvectors.

3, (15 %) Given Lhe following block diagran, find the range of K such that
the closed-loop system is stable
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4.

The state equation of a third order system is shown below

i]=2x|+3x2+2x:;+u
X3=-2x1-3%-2u
X3=-2X1-2x,-4x3+2u

And the output equation is shown below
y=Tx]+6xy+4dx;

Use similarity transformation to decouple the state model and explain the
observability and controllability for each of the subsystems. ¢ 14 % )

The characteristic equation of a linear control system is given as
l?
s34+ 25% + 208 + 1K = 0

Apply the Nyquist criterion to determine the value of K for system stability, (15%)

The block diagram of a control sysiem is shown below.
(a) Determine the minimum value of the amplifier gain K so that the steady state
value of the output ¢{t) due to a unit step disturbance is € 0.01. {10%)

(b) Find the values of the phase margin and gain margin.  (10%)
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