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Consider an open-loop system shown in Fig. 1.

(@ WhenR(S) = 5 and y,,(£) = V5 sin(wt + 0, find k, @ and 0. (5%)
M . G(s) G _ I
(b) Define M(s) = 1+6(s) » Where (s) = (s+2)(s+5) » [Ind k such that the poles of M(s) have
damping ratio { = 0.5. (5%)
(c) Find the band-width (B.W.) of the system. (5%)
(d) Find resonant peak M, and resonant frequency w,. (5%)
RGs) ERRON
(s+2)(s+5)
Fig. 1

Consider one unity negative feedback control system with open-loop transfer function:
k(s+ 10
G(s) = ( )
. s(s+1D(s+5)
(a) Find the value of & such that the closed-loop system has gain margin G. M. = 6dB. (5%)
(b) Find the value of k such that the closed-loop system has phase margin P. M. = 30°. (5%)

Consider the control system shown in F ig. 2. Suppose that the system has poles s = —i + /3]

(a) Find the values of k£ and a. (5%)
(b) Whenr(t) = 1+ 2t, calculate the ess(t). (5%)
Rs) + 14 k )
—P> >
_ s+ 4 (s+1)(s +2)
Fig. 2
Consider the control system shown in F ig. 3. Sketch the root-locus of the closed-loop system
with k > 0. ‘ (10%)
R(s) + ] X(s)
" >

Fig. 3

Consider the network shown in Fig. 4.
(@) Find the state equation of the network. - (%)
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(b) Find the equilibrium state of the system. (5%)
(c) Is the equilibrium state asymptotically stable? (5%)
+ X -
1F ’
' , ' A+
12 19 —,
u x31 ;"‘J "‘m’: 1F xz y
-_ ¥
1H
Fig. 4

Consider the following dynamic system:
45 +325+60y = 31+ 2u
Determine the transfer function s (s) such that the unit-step response of 3/ (s) is equivalent to

the free response of y(¢) for the initial conditions 0)=4 and »(0)=0. (10%)
y y Y

Consider the following state equation:

0 1 0 1
x= 0 0 1|x+|{0|u
-1 -3 -3 0
y=[ 2 1]x
(a) Is the system controllable? (5%)
(b) Is the system observable? (5%)
Consider the network shown in Fig. 5.
(a) Find the transfer function of the network. , (5%)
(b) Isit BIBO stable? (5%)
(c) Find the output response y(l‘) if the input is y (r) =sint. (5%)
+
u G 1H 1 FAR Y

Fig. 5



