ECE 461/661 - Test #2: Name

October 19, 2018

1) Give the transfer function for a system with the following response to a unit step input:
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2) For the following mass-spring systen:
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4) Sketch the root locus for
_ 10
Gls) = (s(s+¢)(s+7))

il

Determine the following as well:

Real Axis Loci

Breakaway Points (approx)

jw Crossing (approx)

Asymptotes show on graph

5 E 7
C VA
. E /gr" ,
A E 7
g A
i3 F
g /
2 | b5 ;
o Vi ;
o / 1
| £ /

j - ; ! o
= / .
= /
= %,

. E i

TE \

2
: N
E X €
43 E Nef—4
E ‘ \
: \
-4 E
3 N
3 N\
_j :1|||lllll ARG ERUSAENRERR AR AR NEN SN A NAN U NRAERENEA NN EE] Prltt et iet et ||l|||l:“f\yl§|!llllll AR NN AN AN RN E NN AR N AR S AR AN EE YA RN

40 -9 8 7 -6 -5 -4 3 2 A 0 1 2 3 4 5
2 asymplote

0-S-T g \



5) Sketch the root locus for

SE+S)(s+1+3)(s+1-73)+5k=0

Determine the following as well:

Real Axis Loci

Breakaway Points (approx)

jw Crossing (approx)

Departure Angle from pole at
s=-2+j3

™~

Asymptotes

show on graph
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2nd-Order Approximations
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=cosHO damping ratio T,=—% time to peak
g 1-62
%0S = exp (—(:—22)) % Overshoot Ts=Toy = f, 2% Settling Time
Om = 0oy 1—2C2 Max gain frequency m= ,——-——:_C2 Max gain
21—(; Gain at corner freq
C Tp %08 s Mm Mm (dB)
. 041 3.15 72.81 0.99 5.03 14.02
0.2 3.21 51.97 0.96 2.55 8.14
0.3 3.29 35.5 0.91 1.75 4.85
04 3.43 224 0.82 1.36 ’ ’2.7
0.5 3.63 12.31 0.71 1.15 1.25
0.6 3.93 5.26 0.53 1.04 0.35
Lo 0.7 44 1.34 0.14 1 0
0.8 5.24 0.09 0 1 0
0.9 7.21 0 0 1 0
1.0 - 0 0 1 0



