1) Draw the root locus corresponding to the plant

2

(s-1
G =
© s(s+1)7(s+2)

Be sure to label pole, zero, and asymptote locations as well as _S'cug (“@, points.
(Hint: The polynomial 55—54—6s3+53+1 has roots -1.66, -1, -.21, 1, and 2.87.)
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3)

For the plant G(s)=%, find a compensator of the form Gc(s)=slf—p (K and p constants) to
achieve the specifications
a) M_<1.2,
Y

b) € < .2 (unit ramp input),
C w, =35,
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3a) Sketch the root locus for the transfer function
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b)
BIBO stable?
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Dtk > 53+(.57_.'+,L)5 + 35*l

Saddle pohts:
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Apply gain compensation to G(s). For what values of gain K is the closed-loop system
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1) Consider a plant with transfer function

G (5) = _ 245574542

52+25

Suppose you wish to design a compensator of the form

Sketch the locus of closed-loop pole locations as the compensator pole p varies from -
to +eo. For what values of p is the closed-loop system BIBO stable?

4,3

3,472

Hint: (s+1)*4(s4 D21 = sT4ds3425%-45-4; (s+1)(s24+25+2) = $5+352+45+2)
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2) Consider a plant with transfer function

3 2
G (S)=__25 +§s +l4s+8‘
$T+28+2

Using Nyquist analysis, design a compensator of the form

1

GC(S) = sp

to achieve a damping constant 0'621 in the closed-loop system.
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1) Sketch the root locus corresponding to the transfer function
G(s) = 38—1 .
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2) Find a proper compensator for the plant

2

s

G (s8) = 5
s -1

such that the closed-loop transfer function is proper and
has all its poles at s=-1,
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2a)  Sketch the Nyquist diagram for the transfer function

2
G(s) = > .
(s+1)(s“+2s+2)
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b) Apply gain compensation to G(s). For what values of gain K is the closed-loop system

BIBO stable? (Hint: Note that the Nyquist curve for G(s) crosses the real axis when
the denominator is real.)
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1) Consider the plant with transfer function

8

Gls) = (5+1)2 (s +2)

under gain compensation.

a) Draw the root locus for all values of the compensator gain —co < K < oo. T’
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b) Determine the values of the compensator gain K under which the closed-loop system is BIBO stable.
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3) Consider the plant with Bode plots shown. The plant has no open RHP pole.

degrees

Plant Magnitude

radians/second
Plant Phase
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Design an (active) lead-lag compensator to achieve the closed-loop specifications
a) €530 S 1

b) ¢, > 60°

¢) wy > 10 rad/s
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Consider the plant

s—1

G(s) = ———— .
(s) (G+1)(5+2)

Assuming the plant contains no closed RHP hidden modes, design a compensator such that

a) the closed-loop system is asymptotically stable with damping constant o > 1.5,
b) all loop transfer functions are BIBO stable,
¢) the closed-loop poles are all located at s = —2,
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