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1. Consider the PI feedback system shown in Tlg P 1, Where ¥(s) 1s the output and
R(s) is the input. i

(a) (8%) Use Routh’s criterion to determine the region in the K versus K plane for
which the system is stable (Use X as the Vertlcal axis and Kj as the hor 1zonta1

axis.)

(b)(8%) What condition must PI controller gams (K, K;) satisfy so that the
system output can track a step reference 1nput with constant steady- state error 7
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Fig. P-1

2. Consider the equlvalent systems shown in F1gs P-2a and P-2b, where £, kz, and k;
 are constant parameters to be determined. |

(a) (8%) Using the state variables x; and x, write the state equations for the
system of Fig. P-2a. |

(b) (10%) Using the state equations from (a) and the equivalent system of Fig. P-
2b, find k;, k;, and k3 so that the deter m111ant of the controllability matllx is 1.
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3.A certam system G(s) 18 représented by the asymptotlc Bode diagram shown in Fig.
p-3. |

(a) (8%) Find G(s).
(b) (8%) Find the time response of this system to a unit step input (assuming zero
‘ initial conditions).
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4. Consider the discrete-time system

ol Tos]
x(k+1-)=[0 Jx(k){ 1 }u(k) '

iWhere a state-feedback controller can be described as u(k)=-¢, ¢, ().

(a) (10%) Determine a state-feedback controller such that the closed-loop poles
are in the origin (i.e., 0 and 0).

[(b) (10%) Find the control sequence u(0) and u(1) if the discrete-time system
~ has the initial state x(0)=[1 11"
- 5. L%et the process be the DC motor with the state-space model
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(a) (10%) Descrlbe the discrete-time state-space representation of the above
continuous-time system with the sampling period /. .

(b) (10%) Determine the transfer function, poles, and zeros of the above
sampled-data (or discrete-time) system with the sampling period 4,

~ respectively. |
6. (10%) Please distinguish five important considerations in any control system
design problem.




