3. Consider the following closed-loop control system, where the transfer function of the
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K
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(a). Find the Transfer Function of C(s)/R(s), and check the numbers of closed loop
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{(b). Determine the root locus on the real axis. (2%)
(c). Determine the angles and centroid of the asymptotes. (4%)
(d). Determine the breakaway point. (4%)

&m : (e). Determine the points of the root locus crossing the imaginary axis, and the
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1. The transfer function of a closed-loop control system is given below. Find the impulse
response of this system. (20%)
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R(s)  (s+8)(s?+4s +8)

4.  Consider the following closed-loop control system, where the maximum overshot
. . Mp,=25%, and the peak time t, = 2 sec, when subject to a unit step input. ( J =
2. Consider the following closed-loop control system,
1kg-m?)
(a). Try to find the Transfer Function of €(5)/R(s). (10%)

i (a). (4%) Find the closed-loop transfer function €(s)/R(5s).
(b). Try to find the Transfer Function of €(s)/D(s). (10%)

(b). (5%) Try to find the damping ratio { of this system.

(). (5%) Try to find the undamped natural frequency w,, of this system.
Cr lD{s) (d). (6%) Try to decide K; and K>.
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Consider a feedback control system given below, where the transfer function of the plant
G(s) = 2(s — 1)/(s + 2)?(s* + 25 + 2), and the transfer function of the controller

G.(s), If Go(s) = K,

(a). Determine the range of K, so that the unit-feedback control system is stable. (4%)
(b). Determine the range of K, so that there is only one unstable pole in the system. (4%)

{(c). Determine all the root locus crossing points on the imaginary axis. (4%)

{d). Determine the departure angle of its root locus at the complex poles. (4%)
(e). If G.(s) = K/(s + a), and a pair of the system poles are located at —1 +1.5/,

please determine K and a. (4%)
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