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1. (a) Find the closed-loop transfer function T{(s)="Y{s)/U(s). (5%

() Determine the undamped natural frequency Wy, and the damping ratio § of the closed-

loop systeni. Solve for the value of K for which w,,
value of §. (10%)

(¢) Find the stcady-state value of the respons

= 5 rad/s, and find the corresponding

¢ when the input is a siep function of height 5

and when K has he value deterniined in part (). (5%)
vy + K 2 Y(s)
142

2. The system input is the force, f(t), and the output is the displacement X2 of the massless
junction A as shown.
(a) Find the state equation and output equation. 3 (10%)

(b) Repeal the problem when the dashpot By is removed. (10%)
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1. Consider the system defined by
)13 2l o)
X2 0 2lix2 0

Show that the system cannot be stabilized by the state feedback contrel scheme

us= -K[:' ] whatever matrix K is chosen. (10%)
2

2%




% 2 E# Z-F

( #HMAHK )
TEBHE AR
N+ EEBFTEBEETWIESE £ 588
N MMBESTIRRWIRE  an s #48  BHFRS

X % T

. . . X
4. Consider the system shown in Fig. (a), where G(s) = m
(A) Sketch the root locus for the system : (5%)
{B) Find the value of X to let damping ratio £, = 0.767 (5%)
(C) Determine the %0S, Ts, Kp for an step input. (10%)

(D) Design an idea controller to drive the step response error to zero (3%)

Rs)  + - C(s)
> P Grs) - »
Figure (a)
3. Given the unity fecdback system of Fig. (a), where G(s) = K
S(s+5Ks+7)
(A) Draw the Bode plots of the system (10%)
(B} Use Bode plots to determine the range of X within which the system is stable
(5%)

(C) Use frequency response methods to determine the value of gain, X, to yield a
step response with a 20% overshoot. {10%)
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