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1. Consider the compensator D (s) = 10s +1 ! P
s+

(2) (5%) Calculate the magnitude and phase of D(s) by hand for ®=0.01,0.1, 1,
10, ’70 30, and 50 rad/sec.

ROIE %) Sketch the asymptotes for D (s) according to Bode,plot rules and

compare these with your computed results from part (a).

(c) (5%) From (a) and (b), is D(s) the lead or lag compensator ? Explam your

answer and simple lead and lag will not be granted any point.

2. Consider the PID feedback system shown in Fig. P-2, where Y(s) is th'e-' output and
R(s) 1s the input. |

(2) (5%) Please find the transfer function G(s)= Y(s)/R(s). |
~(b) (10%) Use Routh’s criterion to determine the region in the Kp versus Kp
plane for which the system is stable when K; =1 (Use Kp as the horizontal

axis and K, as the vertical axis.)

(¢) (6%) From (b), what conditions must K» and Kp satisfy so that the systeni 18
BIBO stable ?

(d)(10%) From (2) and (b), what conditions must Kp and K}, satisfy so that the .

system 1s stable and its output can track a step reference input with constant

steady-state error ?
(e) (5 %) From (a) and (b), please find Kp and Kp so that the closed-loop system

poles are located at s =—1%£ j NED

CORs) : x REREON
- Kp+—=+Kps [ 7] 5_1 7

S
) T PI D Controller Plant

Y

Fig. P-2

< WV Y




KEAR 101 BEEFEFELTASERAE
ERAE EHASL R R 2E#2E
HIARFER RAIAURSFTACHERARER ] FTURAFE TUARAHEHEER -
| PR B
3. Given a system described by the dynamic equations

4
- Ax(t) + Bu(t)
y(t) = Cx(t)
- where
0 1 o] [o]
A= 0 0 1|, B=|o|, c=[5 1 2]
-6 -11 =6| . [1]

(a) (15%) Find the state-transition matrix ¢(t).

- "(b) (15%) Find the transfer function v(s)/U(s)x

4. The discrete-time system can be written as

| 1 1 0.5
x(k +1) = x(k) + u(k)
0 1 1
y() =[1 0f(k) |
(a) (10%) Determine the poles, zeros, and order of the above discrete-time system.
(b)(10%) Determine a state-feedback controller to achieve the purpose of

T

deadbeat control.



