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— ~ Explanation (3 20%)

(a) Controllability (59%) (b) O‘bservability (5%)
(¢) Gain Margin (59%) (d) Final-value theorem (5% )

A controlled plant described by

X = Ax + Bu
where
0 ] 0 0
A=|0 0 14, B=
-1 -5 -6 1

By using state feedback control u=-KXx, the desired closed-loop poles are designed as
s=-2%, 4 and s=-10.

Determine the state feedback gain matrix K. ( 2 07/0 )
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-A unity negative feedback system with a forward transfer function,

K

G(s) = ——-
) s(s* + 65 +10)

,K20.

Sketch the root locus plot. (20%)
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For the unity feedback system with (20%)

_K(s=2)(s+4)(s+5)

6(s) (s +3)

find the range of X for stability.
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A force P acts tangent to the path of a particle of mass m, which is attached to a nigid bar of
length ¢ (20%)
(1) Derive the equations of motion of the system. ( | Dyo)
(2) For small oscillations, and the input is P and the output is#,
(a) Derive the system transfer function, and calculate the natural frequency of the swing of the
mass. (5% )
(b) Is this open loop system stable or unstable? If it is not stable, for stability consideration,
what kind of controller do you recommend? ( 5 % )

7 N s
? e N N ygRSITY
Rz




