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Consider the following system for questions (8-17)

. G(s) RO >
where, A=12,000
A(1——S-) w, = 300rds/s
Qwz \wy
Q=16

[ Hint: 10 '2q ~ 2]

Except where noted, we will assume G(s) =1. The asymptotic Bode plot of G(s) is shown below.
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8. The expression for the gain G along the sloping line segment is
Aw,

d. Aw
2
w
e (42)
9. The expression for the gain G, along the sloping line segment is
Awy?
Y o
2
wy
b. A (wwl)
Aw,wy?
(4]
d Aw

2
wwq
e. (A o )
10. The frequency w. shown in the above plot has an approximate value of

\@ 5 rdS/s
b.

20 rds/s
c. 1rds/s
d. 30rds/s

e. None of the above

11. The expression for the phase ¢, along the sloping line segment is
10w

—180 — 45 logIO(_aT—)
1
10w,

_270 + 45 loglo(
—-180 — arctan(wﬂ)
1

a

b

C

d. Both (a) and (c)
(c) (@), (b)and (¢)

12. Unity gain crossover frequencyis

)

[41]

z
a. 2000rds/s ho®  M2eeox ()T
b. 3500rds/s — T e
4000rds/s e Fee x o
d. 5000rds/s - w, = /j‘fiofa'}:‘
e. None of the above ) 35
13. The phase marginis

a. 90

b. 0 7 hwne G w, = -240

c. -180 5 = Jhe -275 =40P
() 90 ~

e. -270
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14. The steady state error of the closed loop system for a unit step (assuming Ge(s) = 1) is

a. O lc" 5 L= - —
o vf;’if TV ) evsTEMA = €, = 1+ 4,
c. 05 E’—""

© - o= b G0

7 ¢

15. We now use a compensator such that G.(s) = gwhere K'is a constant. The value of K required so that the

loop gain has a unity gain crossover frequency of 2 rds/s is w, = 1o
a. 10 x 1073
b. 2 x1073
c. 10
d. — x1073

16. For your design of question (15), the phase margin is

@90

b. 0 Plase (e w, -2

c. -180

d. 90 =l A Pm:
e. 270 :

17. For your design of question (15), the steady state error of the closed loop system to a unit step is

5 N ow 7/‘,76 j SY G T =) € = o

Page 5 = e



Magnitude (dB)

Phase (deg)

OPfci -1ood DArC opn PEICATE »

Bode Diagram
Gm = -56.4 dB (at 43.7 rad/s) , Pm = -85.6 deg (at 4.01e+03 rad/s)
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12/5/19 6:56 PM D:\ECE317_F...\ECE317 Final Bode Qs_8 _17.m

clear
close all
format compact

% Ouesciong 5-17 on ZCE317 Final

wl = 300
wo = 10
H=1

Go = 12000
Q = 1.66
T0 = Go*H
s = tf('s")

T = T0 * (1- s/wl)/{(l+s/(Q*wo)+(s/wo)"2)
figure({l)
margin (T)

Tcl = T/(1+T)

figure(2)
step (Tcl)

K=1/6 * 10~(-3)

Tcomp = K/s * T0 * (l-s/wl)/(1l+s/(Q*wo)+(s/wo)"2)

Tcl_comp = Tcomp/{(l+Tcomp)

figure(3)
step (Tcl_comp)

figure(4)
margin (Tcomp)
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