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(E8.4) The frequency response for a process of the form

is shown in Figure E8.4. Determine K and a by examining the frequency response curves.
[image: ]
Ans.
 
· Note that  at , then we can get 
· From the magnitude relationship we determine that .

(E8.5) The magnitude plot of a transfer function

is shown in Figure E8.5. Determine K, a, and b from the plot.
[image: ]
Ans.
· Pole: 0, 8, 24, 36; Zero: 2, 4
· at 
 



(E8.6) Several studies have proposed an extravehicular robot that could move around in a NASA space station and perform physical tasks at various worksites [9]. The arm is controlled by a unity feedback control with loop transfer function

Draw the Bode diagram for K=10 and determine the frequency whenis 0 dB.
Ans.
[image: ]

(E8.8) A feedback system has a loop transfer function

(a) Determine the corner frequencies (break frequencies) for the Bode plot
(b) Determine the slope of the asymptotic plot at very low frequencies and at high frequencies
(c) Sketch the Bode magnitude plot.
Ans.
(a) Corner Frequencies: 
(b) The slope of the asymptotic plot at low frequencies is 0 dB/dec.
And at high frequencies the slope of the asymptotic plot is -20 dB/dec.
(c) 
[image: ]
(P8.6) The asymptotic log-magnitude curves for two transfer functions are given in Figure P8.6. Sketch the corresponding asymptotic phase shift curves for each system. Determine the transfer function for each system. Assume that the systems have minimum phase transfer functions.
[image: ]
Ans.
(a) 
· 
(b) 
· 
[image: ]
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K =398 =

atw = 1 (an approximation). The phase plot is shown in Figure P8.6a.
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Phase plots for (a) G(s) = 2B (b) G(s) = mperiemre

(b) The transfer function is

s

CHO) = Gy a+ /50 -

The poles are located by noting that the slope is £20 dB/dec. The
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E82 A tendon-operated rabotic hand can be implemented

using a pneumatic actuator [8]. The actuator can be rep-
resented by

Plot the frequency response of G{(jw). Show that the
magnitude of G(jw) is ~17dB at w =10 and
~27.1dB at w = 200. Show also that the phase is
~1387°atw = 700.

E83 A robotic arm has a joint-control loop transfer
function

300(s + 100)

Ls) = GdoIG08) = g ey

Show that the frequency equals 28.3 rad/s when the
phase angle of L(jw) is ~180°. Find the magnitude of
L(ja) at that frequency.

Answer: |L(j28.3)] = -2.5dB

E84 The frequency response for a process of the form

Ks

Gl = (s + a)(s* + 205 + 100)

E86 Several studies have proposed an extravehicular
robot that could move around in a NASA space sta-
tion and perform physical tasks at various worksites
(9], The arm is controlled by a unity feedback control
with loop transfer function

K

) = GG = s aio0 + 1y

Draw the Bode diagram for K = 20, and determine
the frequency when 20 log| L (juw)lis 0 dB.
EB7 Consider a system with a closed-loop transfer function

TO) = k)~ Fr s D 5 045 5 4)

‘This system will have no steady-state error for a step
input. (a) Plot the frequency response. noting the two
peaks in the magnitude response. (b) Predict the time
response 0 a step input. noting that the system has
four poles and cannot be represented as a dominant
second-order system. (c) Plot the step response.

E88 A feedback system has a loop transfer function

1005 -~ 1)

L(s) = GAs)G(s) = Fr 25 7100

2010g/G1dB)

Ha)

FIGURE E8.4
Bode diagram.
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(a) Determine the corner frequencies (break frequen- the crossover frequency, that is, the frequency when

cies) for the Bode plot. (b) Determine the slope of the 2010g,0lGjw)| = 0 dB.

asymptotic plot at very low frequencies and at high 8 . . able
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L(s) =

s(s/5+1)(s/100+1)
The Bode diagram is shown in Figure E8.6. When 20log ) |L(jw)| = 0dB,
we have
w =94 rad/sec .
Bode Diagram
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