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Bode Diagram
Gm= 2(15 dB (at 4. 57 radisec), Pm =28 deg (at 1.08 rad/sec)
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Bode Diagram
Gm = 3.91 dB {at 3.74 radisec), Pm = 14.4 deg (at 2.76 rad/sec)
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hand s-plane.

(b) In this case, N = +1 -1

stable.
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(a) P=0,N =2, therefore Z = 2. The system has two roots in the right

= 0, so Z = 0. Therefore the system 1is



P9.5 (a) The loop transfer function 1s

K
(s +1)(3s+1)(04s+1) "

L(s) = Go(s)G(s)H (s) =

The steady-state error is

_ IR
14+ K

E:SS

We require e,, = 0.1|R|, so K = 9.
(b) Use K = 8. The Nyquiat plot is shown in Figure P9.5. We determine
that F =0 and N = (. Therefore, £ = 0 and the system 1s stable.
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FIGURE P9.5

Nyquist Diagram for L(s) = Go(s)G(s)H(s) = |_s+1:u_33+gi3|,|:l.4s+13'

(c) The phase and gain margins are FP.M. = 18° and .M. = 5 dB.



P9.7 The loop transfer function 1=

o 10Kys(s+T)
L(s) = Ge(s)Gs)H(s) = 3;;21 D.éﬁj ‘

(a) The Bode plot is shown in Figure PO.7 for K| = 2.
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FIGURE P9.7 -
Bode Diagram for Gois)&(s)H(s) = Tﬁﬂ%ﬁ'ﬁ%' where K = 2.

(b) The phase margin P.M. = 80° and the gain margin .M. = oo, since
¢ never crosses = —180°.

(c) The transfer function from Ty(s) to #(s) is

. G(s) .

86)= T mcEaE) <) -

Then, for astep disturbance #{cc) = lima_.psf(s) = G(0) = 10/0.36 =
27.8, since H(0) = 0.



