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underdamped example
» rastart:
> w;tn{DEtools}:
» Digits:=5:
> degtni: mdlﬁf wit), o, oy+27diff{x(r), ) +9*x{t)=0:
> I0:=x{0)=1,D{x} {0})=1.5: U“damgedanduﬁdeMamnadﬁmﬁon
> dsolve({deqtnl I}, x{th);

5 -} - .
x(f):'t_;\/;e( sm(Z‘ ?)+‘3 cod2y2 1)

X(1)=088388 e sin(28284 n+e | cos(2.8284 1)
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> xl::tw>.88388*exp{—l.*t}*sin(2.8284*t)+exp{»l.*t)*cos(2,8284*t): a5
> Cl:=sgrt{.88388%°2+1); #pseudoamplitude
omegal:=2.8284: #slower (pseudo)-angular
#frequency than w/o damping
T .=evalf (2*Pifomegal); #longer "pseudoperiod!’

alphal:=arctan(.88388); #pseudophase
= 13346
Ti=22215
ok = (172384
> x2:=t-saxpi-t)*Ci*cos{omegal*t-alphal): #same function
= withi{plots}):
> plotl:=plot{xi(t t},e=0..5,color=black}:
plot2:=ploc{x2(t), t=0..5,color=black}:
plotl: *piot{cob{B*c)+.5*sin(3*t},t:O..S,coior:black):
#undamped IVP solution
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plotd:=plot (Cl*expi{-t};,t=0,.5 lineszyle=2,color=hlack) :
piot4:spiot(vC1*exp{_i),tzD..V linestyle=2,color=black}:
dithe exponentlal "envelope”, llﬂtbtyle 2 meaans “"dot’

cplotd . plotdl rivle=
4 motion'l;

display{{plotl, picer?, nlot
undampad and underdams




b)) Le by 9= 0
o= A

X101 ® g/g_

So-gu{ w»o( Al-otlms‘s

lel x4 10x v+ qx= O
Kley=)

?(f(ﬁﬂ'-'- 3/2

SAug R oho s

> degtn2:=diff{x{t), 0, 0} +4*AiZF (x{n), ) +9*x ()} =0
e (D=1, 0{x (01 =1.5:
dsolve {{degtn2,IC},x{c)); #critical damping

30 9 an
X{fry=e +e
» degtn3:=diff{x(t),t, e} +10+diff(x(t), L) +9*x(t)=0"
IC:=x{0)=1,D{x) {0)=1,5;
dsolve ({deqtn3, 1C},x (v} ) ; Hoverdamping
20 0 3 Laen
X(ty=""@ —-""7"¢@
=16 Tis

> plotS:=plot{exp(-3*£)+9/2%exp {-3%L) *£, £=0..5,color=black) :

ploté:=plot{21/l6*exp{-t) -5/16%exp{-9*t} ,t=0..5,color=black) :
display{{plots,ploté,plot2}, title="under, critical, and
over-damping, by varying <¢'};
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