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1. (25 points) Consider the second order system shown in Figure 1, where ¢ is a parameter of the
system.

Y(s)

(a) (3%) Please find the closed-loop transfer function G(s) = PYEy

(b) (5%) The closed-loop frequency response is expressed as -:8:—2; = Me/?,

Please find M and @ (intermof w). .
(c) (7%) Please find the critical damping ratio ¢.- When 0 < {'< ¢, there exists the resonant
phenomenon.

(d) (10%) When ¢'= 0.5, the maximum value of M,,,, occurs at the frequency . Please
find Mpq, and wogx.
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Figure 1. A second order system

2. (25 points) Consider the unity feedback system shown in the Figure. The system has two.parameters,
the controller gain X and the constant X in the process,

(a) (13 26) Calculate the sensitivity of the closed-loop transfer function to changes in K 1.
(®) (12 %) How would you select a value for K to minimize the effects of external disturbances Ty (s)
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3. (25 pt) Consider the system. -

a. (6 pt) Please use Routh array to determine the range of K over which the system is stable.

d. (7 pt) Please sketch the root locus of the system. Also find the asymptotes and break-away points.
c. (6 pt) On the root locus, find the location and the gain, X, of the imaginary-axis crossing location.
d. (6 pt) Please find the steady state error if input, R, is a ramp function (that is, r (t) = ¢ for 2 0).
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(a) (5 points) ¥#& X #8355 (Root locus) & T2 7
(b) (10 points) ## K ¥4 ( A #48 A)E (Bode rnagmtude and phase)é-?ﬁffur%/ 2

(c) (5 points) ¥ X #HxrBENyquist)EmBE ?
(d) (5 points) 4% kAT » REAMAE z.é‘M%;‘%%M ?
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