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1. (20%) A unity-feedback system has feedforward transfer function

k(s? + 25 + 3)
g3

Please sketch the closed loop root locus step by as k varying from 0 to oo,

2. (20%) Give a system with transfer function as

4s? + 255 4 38
s% 4952 + 265 + 24

g(s) =

If the state-space representation of this system is

Please find .6, G.



3. Given the following plant

(1) (10%)

(2 (10%)

20(s +5)
s{s+ 1){s +4)

G(s) =

Please find the system’s state-space equation. i.e.

x =Ax+ Bu y=Cx

Please- find a state feedback u=Kx to yield a 9.48% overshoot and a
settling time of 0.74 seconds (in this case, the closed loop system has a
desired characteristic equation s°+15.95°+136.08s+413.1 =(}).

4. An RLC network is shown in the following figure. Define the state variable as x;(£)=i1(?),
xA0)=v(f) and the outputs as y()=v.().

(1) (10%)
(2) (10%)

(3 (10%)

() (10%)

Determine the differential equations. (Using KCL and KVL)
Obtain the dynamical equation.

Draw the state model flow graph.

Find the transfer functions L&) and L&)
Ey(5) E5(S)



