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Break-in: o =-1.5608 for K = 61.986; Breakaway: o =-5.437 for K =0.01613.



20K (s+5)
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Convert the denominator to the following form: D(s) =1+ ————5——
s +25+7Ts

and thus 1dentify

20K(s+5)  20K(s+5)
s +25 +7s .5’[.5‘2+2.5‘+7}-

Plotting the root locus yields
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System 1:

.50

00 jw

-1.50

i i -2.00
-Z.00 -1.00 o0 1.00 2.00
Real

(a)

a. Breakaway: o = 1.41 for K = 0.03; Break-in: 6 =-141 for K =33.97.
b. Imaginary axis crossing at j1.41 for K = 1. Thus stable for K = 1.
c. At break-in point. poles are multiple. Thus, K =33.97.

d. Searching along 1350 line for 1800, K =5 at 1.414 ~ 1350,



System 2:

.20

00 je

i i -2.00
=Z.50 -1.50 -.50 = 1.50

(b)

a. Break-m: o =-141 for K =28.14.

b. Imaginary axis crossing at j1 41 for K = 0.67. Thus stable for K = 0.67.
c. At break-in point. poles are multiple. Thus, K = 28.14.

d. Searching along 1350 line for 1809 K =4 at 1414 ~ 1350,



