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1. A non-minimum phase system is G( s) = %{%2 , H ( s) =1. Show that a part of the root-locus
is circular, and find the range of £ such that closed-loop system is stable. (10%)

2. Consider one tachogenerator feedback system shown in Fig. 1.

(15%)
(a) When k =0, find @, and ¢ , for r(t)=t, e, ="?

(b) Determine the value of k, such that system with { =0.6 and find the e, again, for unit

ramp input.
(c) Adjust the values of ¢ and k, such that system with { =0.6 and e, as part (a) for unit
ramp input.
R(s) + + : C(s)
_ >k =10 _ s(s+2) >
ks [—
Fig. 1
3. Consider the feedback control system shown in Fig. 2. (15%)
(a) Determine the range of % such that the system is stable.
(b) Find the range of % such that the position error <(.1 (i.e. if R (s) = l , ess| <0.1).
(¢) Find the range of % such that the overshoot M,, <0.05.
RGs) 2%k 1 Cs)
_ > s+k-1 > s+2
Fig. 2
Consider a unity negative feedback control system with open loop transfer function as
k
G(s)= . ~ (10%)
() s(1+0.25)(1+0.05s) ~

(a) Find the value of k such that the system with gain margin G.M.=20db.
(b) Find the value of £ such that the system with phase margin P.M.=30°.
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Find the state transition matrix of the following state equation:
% (1) 10 0O (£)
()] [ o]lx (¢)

Check the controllability and observability of the following dynamical equation:

0 4 3 -1
x={0 20 16|x+| 3|u
0 -25 -20 0
y=[-1 3 0]x
Consider the following network: :
+
u 1H 1 F a‘i‘\’ y

(a) Find the state equation of the network.
(b) Isit asymptotically stable?

Consider the following dynamical equation:

o [l

y=[l 0]x
(a) Find the controllable canonical form of the system.

(15%)

(10%)

(10%)

(15%)

(b) If the system is controlled by a state feedback 3 (t) =7 (t) +kx(t) , where k = [k1 kz] , find

the values of k and f, such that the closed-loop system has repeated poles.



