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(1) A unity feedback system has the loop transfer function

L(s) = G ()G(s) =K

| s(s+Db)
Determine the relationship between the steady-state error to a ramp input and the’ gain K and system

parameter b. For what values of K and b can we guarantee that the magnitude of the steady-state error to
a ramp input is less than 0.1? (15 points)

(2) The matrix differential equation for a magnetic bearing system is
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where x'= , dyldt, i], y = bearing gap, and i is the electromagnetic curgfrent. Determine whether the
3% y g gap g ;

system is stable. (15 points)

(3) For a unity negative feedback system with the loop transfer function
G(s) = =
: s(1+0.2s)(1+0.05s)
(1) Determine gain K so that the gain margin equals to 20dB.
(i) Find gain X so that the phase margin equals to 40°. (15 points)

(4) The characteristic equation of a feedback control system is
s> +357 +(K—4)s + K =0
Determine the range of X so that the system is stable using the Nyquist stability criterion. (15 points)

(5) For the block diagram shown below, find the state-variable equations (x= Ax+Bu and y = Cx) using
the defined state variables X1, X2, and xs. Is this'system controllable? Is this system observable? (20 points)
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(6) A unity feedback system has the loop transfer function

K
L(s)= :
() st +125% +64s% +128s
Sketch its root locus for 0 < K < . Find all the necessary values such as asymptotes centered,
asymptotes angle, breakaway point, the locus cross the imaginary axis, arrival angle and departure angle.

(20 points)






