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1. Considering the following network circuit.
0.5H R
+
v () 2MQ C 7= v
10% (a) Find the transfer function V_(s)/V.(s).

15% (b) If C =1F, find the range of R such that the system is stable.

2. Given the unity feedback system with the plant G(s) =
15% (a) Sketch the root locus.

K(s+2)
s(s+10)(s* +2s+2)

10% (b) Find the range of gain K for stability of the closed-loop system.
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3. Considering the following system.

S+
Iy

=

R(s) + K + 30 C(s) _
69 ' 8 s(s+2) -

10% (a) Find the equivalent transfer function C(s)/R(s) .

15% (b) Find the ranges of K, and K, to keep the closed-loop system stable.

4. Consider a LTI state-space equation
X(t) = Ax(t) + Bu(t)
{y(t) = Cx(t) + Du(t)
10% (a) Show that the solution of this state-space equation can be derived as

X(t) = *x(0) + [ e*?Bu(z)dr .

0 1
15% (b) If A:{ ) 3]find e™ by using the Cayley-Hamilton theorem.



