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Problem 6.9 ‘%v5 As part of the con- Suggest appropriate values for:

trol of a process, an analog signal is to a. The ADC resolution
be digitiZEd at uniform intervals. b. The minimum samp]ing rate
e The continuous signal is band- ot dmum a Or conver-
limited (narrow frequency spec- sion 1 e) time
trum), with no significant fre- YR,
quency components greater than £, = P &
19 kHiz. 21 {
e The dynamic range of the signal is S- (- 6)
+5 V. O0.0o0 ¢=

. , 2
e ADCs are available with resolu-

tions of 4, 6, 8, IOK::§ bits. G IR 7 $0°

e Theaccuracy of the ADC precision o.00%
voltage reference (referred to the J12_go0qq
input) is £0.0002 V.
e The maximum allowable total —fs =)Ffr =2 1§ Kz =30 KH,

erroris =0.002 V.
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2. Find the closed-loop transfer function, 7'(s) =
C(s)/R(s) for the system shown in Figure P5.2, using
block diagram reduction. [Section: 5.2]

FIGURE P5.2
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1. For the unity feedback system shown in
Figure P7.1, where

ey 4506 +8)(s +12)(s + 15)
)= s(s + 38)(s? + 2s + 28)

find the steady-state errors for the following test inputs:
25u(t), 37tu(t), 47¢%u(t). [Section: 7.2]

R(s) +? E(s) G(s)
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Problem 7.1 %71 If a closed-loop sys-
tem has a set of complex conjugate poles
at p =-2.5+ j4.33 and no zeros, what is
the system’s natural frequency, damp-
ing ratio, overshoot, and settling time?
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1. Tell how many roots of the following polynomial are
in the right half-plane, in the left half-plane, and on
the jw-axis: [Section: 6.2]

Ps)=5 +3*+55 +4% +5+3



