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[1] Consider the closed-loop system shown in Figure below. Determine the range of K for
stability. Assume that K > 0.

R(s) ) c(s)

K g (s+1)(s* + 65+ 25) >

Figure: Closed-loop system.



Solution:

The closed-loop transfer function is

C(s): K(s-2)
R(s) (s+1)(sz+63+25)+K(s—2)
K(s-2)

TS +75%+ (314 K) + 25— 2K

To make this system stable, above transfer function must have poles on the left-half plane.
For the characteristic equation

P +7s°+(B1+K)s+25-2K =0

The Routh array becomes as follows :

s3 1 31+ K
s? 7 25— 2K
ol 192 + 9K 0

7
s’ 25— 2K

Since K is assumed to be positive, for stability, we require

0<K <125



