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1. (20 points) Determine the characteristic equation of the system. Is the system stable?

R(s)

+ S
- s* +2s+4

C(s)
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2. (20 points) Using Routh-Herwitz method to determine the range of K for stability.

s* +3s° +3s2+2s+K =0
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3. (20 points) Draw the root locus of the system which has the characteristic equation as

+ K(s+2)(s+3) _ 0
s(s+1)

1



4. (20 points) Draw Bode diagram of the PI controller

1
G, =5(1+—
e =31+



5. (30 points) Consider the unity feedback system of Figure below with G(s)= K ,

(s + 3)(5 + 5)
design a compensator (controller) so that the system will have a settling time of 2/3 second and a
damping ratio of 0.866.

s 2
R C Choice of controllers:
o] GO | — K,_. (+2)
- Pl G, =K, +—=K.—
s s
PD: G, =K, +Ks= Kc(s+z)
+
Phase-lag: G. =K, (S Z), Z>p
s+p
+
Phase-lead: G. =K. £ Z), z<p
s+p




