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1. Consider the feedback control system as shown bellow. (20%)
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(a) Find the transfer function % (5%)

(b) Sketch the root-loci of the system for k =0, including the breakaway points. (15%)

2. For a unity feedback control system with the plant (20%)
10(s +0.1)

s(s +1)(s2 +2s+100) /

(a) Sketch a Bode plot (magnitude and phase plots). (10%)

(b) Would the system be stable? (10%)

G(s) =

3. Consider the feedback control system shown bellow. (20%)

r 10 y

K- K +T‘_»(s+l)(32+23+2)

(@) If r(t) isunitstep input, determine k so that the steady state error is 0.1. (10%)

v

(b) Use the Routh-Hurwitz stability criterion to determine the range of k so that the feedback
system is stable. (10%)
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4. Consider the following digital control system. (20%)

t) + 1
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c(t)
T . "1 (s+2) "

(a) Compute the transfer function @ (10%)

(b) If T=0.1secand r(t) isa unitstep input, find the steady state value, c() . (10%)

5. Given a transfer function (20%)

G(s) = Y(s) . s+l

U(s) s2+42s+2"
(a) Determine its state variable description

X(t) = Ax(t) + Bu(t)
y(t) = Cx(t)
in control canonical form.(10%)

t
(b) Let u(t) =[kq,k ]D(l( )0 find the values of k; and k, so that the closed loop system
1. K2 5( (t)D 1 2
AUIN

has damping rate ¢ =0:5"and nature frequency wy, =4 rad/sec. (10%)




