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Simple harmonic function

z(t)=acoswt +bsinwt = C cos(wt —y) =Csin(wt + )

C=+a*+b*; w=tan™’ (éj, v, =tan1(£j
a b

Harmonically excited single degree of freedom system

¥+ 2¢0,% + 0 x = w>5sin ot
x, (1) = X, sin(wt — @)

¥ +260,% + 0} x = w5 cos wt

Xs (t) = Xss COS(CUI - ¢)

X+2¢w,x + a)jx = a)jé cos(awt — )
xss(t) = Xss COS(O)t - ﬁ - ¢)

Xy = 0 ; ¢=tan‘1£272j; r=—"-
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Harmonically excited single degree of freedom system - base excitation

Base excitation has form sin ot :

5c'+2ga)n5c+a),fx=a)fY[2gr cos wt + sin a)t]za)ffcos(a)t—a)
Y =YJ1+(Q2¢)*; a=tan” (%J
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Base excitation has form cosat :

X+ 26w, % + @) x = o Y[cos ot — 2¢grsin wt] = Y sin(wt — a)

Y =Yy1+(2g)*; a=tan” (%}
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Periodic excitation represented by Fourier series

X+2¢w,x + a),fx = a)fé‘[%) + z a; cos(jor) + ij sin(jot)]
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Fourier Series

2r
F(¢) periodic with period = 7 ; fundamental frequency =@ = —
T

Fourier series for F(f) is:

F@)= % + z a; cos(jor) + ij sin(jwt)
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