ECE 461/661 - Test #2: Name

Fall 2019
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1) Sketch the root locus of G(s) = ( ) on the graph below. Also determine
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Real Axis Loci
COJ ”’%\ L’“é’( - Q()
Asymptotes show on graph
Breakaway Point (approx) _ l LZ q g _ ,_? é Li O L{
Approach Angle . o
to the zero at s +-1 +j4 '3”2‘303?

X \ X

:
|

P

3 (v
\

_5 EI[II RN N R NN NN e N NN S R NN AN S AN NN NS a N RN NN A AN ANAN N AR RN AR NN RRNNRARANRR RN RANARASNENRRENNSNRNRINENNCTIT]

-10/9 8 -7 6 5 4 3 -2 1 0 1 2 3 4 5

O - )
%s«\o mtevsect = X S Tk %ﬁz - %

09 T ok - #lew




2) The root locus of G(s) is shown below. Determine k for 10% overshoot. With that value of k,
determine the following
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G(s) = ((s+1)(s+5)(s+6)>

Closed-Loop domionant

pole(s) ~.83F% é 2.55 7
k 6.5 ~
5.30 |
Error Constant: Kp o
L 11 5.5

2% Settling Time

2.135

\ 0% cregnoot oD

S::f CLS‘?(”Z. ;'2.5-2

B= acsls) =52 76 ’ g “

O et |
S = -1.5751 1) 2583

G (D= o\%%?’};_ﬂ\@_gﬁg
. %%,w/g, gr’g@cﬁl
_ (5)53) =17

o? Q@K’\LQ

B S S



3) Design a compensator, K(s), to place the closed-loop dominant pole at s = -1
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G(s) = ((S—Z)(s+2)(s+5))
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4) Assume

I G
G(s) = ((s+2)(s+5)(s+10))

Design a compensator, K(s), so that the closed-loop system

+  Has no-errorforastep input, and —
. Has €losed-loop dominant poles at s = -2 +j3
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5) Determine R and C to implement K(s)
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K(s) = (22610

f + \ook 5k
— f +
5 (s+00) _
SeY
g LC) S{a ,i:?j‘“

=~
Colbert Bonus! Who is older? The Count (from Sesame Street) or Stephen Colbert?

T Lé milluim Jgeas old



2nd-Order Approximations b
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C=cosH damping ratio T, ﬁ time to peak
%0S = exp (—( Jli% )j % Overshoot Ty=Thy =2 2% Settling Time
Om = Mo, 1—2C7 Max gain frequency m= " ‘/i_? Max gain
i Gain at corner freq
C Tp %0S o Mm Mm (dB)
01 3.15 72.9% 0.99 5.03 14.02
0.2 3.21 52.7% 0.96 2.55 8.14
0.3 3.29 37.2% 0.91 1.75 4.85
0.4 343 25.4% 0.82 1.36 2.7
0.5 3.63 16.3% 0.71 1145 1.25
0.6 3.93 9.5% 0.53 1.04 0.35
0.7 4.4 4.6% 0.14 1 0
0.8 5.24 1.5% 0 1 0
0.9 7.21 0.2% 0 1 0
1.0 - 0 0 1 0



