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Praciical resonance visualization

Math 2280-1
February 25, 2011
> restart:
c i fo /
> C = eval : #amplitude
2,2 2
sqrt( (k —m-o ) F )
2
I~ m-
alpha = evalf arcco{ ( i m;,)_) . #phase
2 2 2
sqr{((k——m-m ) + ¢

delta = 2pha - fime delay
omega

>

We'll use Maple to look at steady periodic solutions compared to the forcing function for the differential
equation

dzx dx
82 oo o . = .
7 I ( dt) +26-x(1) =cos{@-1)

as we vary the damping coefficient c. We’ll also look for potential approximaie resonance, like you did
in one of your homework problems and we briefly talked about on Wednesday.

~ with(plots) :

> Fomi:
= 206
pri=1:
>
> omega = 5:

¢ = 0.1: #closeto natural frequency, and small ¢
C. #should be relatively large
alpha;
delta; #should be close to zero
0.8944271908

0.4636476094
0.09272952188 ey
> plot] = plot(cos(omega-t}, +=0..Pi, color =blue} :

plot2 = plot(C-cos{omega: (t —delta)), 2=0..P1, color = black) :
display({plotl, plot2}, title = ‘small damping substantial response picture’);
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small damping substantial response picture

-0.57

-1~

> @== 50
o= 12.: #close to natural frequency, and larger ¢
C: #should be relatively small
o,
8. #more delay
0.09950371903
1.471127674

02942255348 @)

> plot] = plot(cos(@-t), 1=0..1, color= blue) :
plot2 = plot{ C-cos{w@-{t—8)),1=0.7 color= black) :
display({ plotl, ploi2}, title = ‘larger damping response picture’);
larger damping response picture
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practical resonance pictares:
> unassign{’omega’) :



~ == 0.1 #should get peak around omega=sari{26}:
plot(C, omega=0.10};
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> ¢ = 2.: #book still calls this practical resonance
plot(C, 0 =0 .10);

0.103
0.06;
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> ¢:=40:
plot(C, ©=0..10};
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