
Solution: The transfer function from R to Y is given by

Y(s)R(s) = 100Ks2 + (ʹ5 + a)s + ʹ5a + 100K = 100Ks2 + ʹζωns + ωn2
The given information is

R(s) = 1s    (u�it step)
M୮ ≤ ʹ5%
tୱ ≤ 0.1

Since M୮ = e−πζ ඥଵ−ζమ⁄ , we have

ζ = ඩ ൫l�M୮൯2
π2 + ൫l�M୮൯2 ≥ 0.4037

Furthermore, it follows that

ωn ≥ 46.05
ζ

from

tୱ = 4.605
ζωn ≤ 0.1

Let ζ = 0.4037 and ωn = 46.05 ζ⁄ = 114.07. Then

ʹζωn = ʹ5 + a   ⇒    a = 67.10
ωn2 = ʹ5a + 100K  ⇒    K = 113.34 









       




