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Complex Numbers

eiθ = cos θ+ i sin θ cos θ =
eiθ + e−iθ

2
sin θ =

eiθ − e−iθ

2i
ZR = R ZC =

1

iωC
ZL = iωL

Expansions

cos(x) ≈ 1 − 1

2!
x2 + . . . sin(x) ≈ x− 1

3!
x3 + . . . ex ≈ 1 + x+

1

2!
x2 + . . .

(1 + x)n ≈ 1 + nx+ . . .

Damped Harmonic Oscillator
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Forced Vibrations and Resonance

mẍ = −kx − bẋ + F0 cos(ωt) x(t) = A cos(ωt − δ) A(ω) =
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Coupled Oscillators
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√
T

ma
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Fourier Series

f(x) =
a0
2

+
∞∑
n=1

[an cos knx+ bn sin knx] kn = n
2π

λ

an =
2

λ

∫ λ

0
cos knxf(x)dx bn =
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λ

∫ λ

0
sin knxf(x)dx

Some Fourier Series

Square Wave

The Fourier Series for a square wave of height ±h and period λ is
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Triangle Wave

The Fourier Series for a triangle wave of height ±h and period λ is
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Sawtooth Wave

The Fourier Series for a sawtooth wave of height ±h and period λ is
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