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VMovimento harmonico
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Thus the displacement, velocity, and acceleration can be expressed as®

displacement = Re[Aei“’t] = A cos wt
velocity = Re[iwAe'®!] = —wA sin wt
= wA cos (wt + 90°)
acceleration = Re[—w?Ae'®!] = —w?A cos wt

y (Imaginary) = w”A cos (wt + 180°)

o .
X=a+ib=Ae"

> x (Real)




2ar 1 0) X1 = Al sin wt
w T 27T Xy = A2 Sil’l((x)t + gb)




=10Nsm, m=1kqg, c=0Ns-m

Spring-Mass-Dashpot: k

@

14
t [=]

12

10

P T

™ 0

T3] o
(s-wj wpshp

B x--q=-=t==p
° 0 >
™ 1




Composicao
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Analise harmonica: decomposicao

a
x(t) = ?0 + ajcoswt + a,cos2 wt + - -

+ bISinwt + bzsin2wt + .
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Analise harmonica

dy = ap/2
d, = (a2 + b2)!/?

) x(t) = doy + dj cos(wt — ¢p1) + dycos(Qwt — ¢p) + - -



Analise harmonica: uma funcao qualquer
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Analise harmonica: exemplo 1
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Analise harmonica: exemplo 2

a, (coefficients of cosine terms in Eq. (1.70))
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Espectro de frequéncia: exemplos
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Espectro de frequéncia: exemplos
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Espectro de frequéncia: exemplos
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Espectro de frequéncia: exemplos

Modulated harmonic
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Espectro de frequéncia: exemplos
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x1(t) = X cos wt

Batimento %a(1) = X cos(w + 8t

x(t) = x1(t) + x(t) = X [cos wt + cos(w + 6)1]
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Mascaramento das faixas de freqliéncia dos instrumentos musicais e vozes
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Analise harmonica: musical
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Analise harmonica: musical

Wave Form " Speacirum
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