(Standing Waves)
(Reflection and Transmission of Waves)
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y(x,1)= Acos(kx-wt)

_
y (%)= A'cos(kxwt+d,)
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(Standing Wave)

y = (2Asin kx) coswt
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(a) t=0 (b)y t=T/4 (c)t=T/2

y = (2A€n kx) coswt

= Asin(kx- wt) + Asin(kx-+wt)
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sin(a+b) =snacosb + cosasinb
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(normal mode) | O L >
y(xt) = (2Asnkqcoswt |
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Yo (X,t) = 2A, sink, xcosw,t = 2A, sin% X COSW,t
Y(xt) =a ya(x1)
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y(0)=0  Boundary Conditions (B.C.'S) y(L,t)=0
y(x.t) TPy(x.t) —u? TPy(x.t) B.C.'s
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B.C's y(xt)

y(x,t) = y* (kx- wt) +y~ (kx+wt), wherew =uk
(sinusoidal waves)
y(x,t) = A" cog(kx- wt) + A" cos(kx+wt +d)

B.C.s y(0,t) = A" cos(-wt) + A" cosfvt +d) =0
y(0,t)=0for al t, We can choose
A'=-A =Ad=0
b y(x,t) = Acos(kx- wt) - cos(kx+wt)]

=2Asn kxsnwt
y(L,H)=0for dl t, y(L,t)=2AdnkLsnwt=0
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n y,(xp
y(xt) =& va(xt) = & 2A, sink xsinw,t

Ya (X,t) = A[cos(k,x- w,t) - cos(k,X+W,t)]
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(Fourier Analysis)
(Fourier Theorem)

f(t)
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) (sawtooth wave)
y(t)=- isinwt- is'nz\,vt_ igna/vt ......
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2 (square wave)
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(Fourier Spectrum Analysis) P(w)

Spectrum of

P(n\No) =|A1|2 P(W) = |A(W)|2 sawtooth wave
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Resonance)

(D)
Q= f, /Df

Amplitude
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