
Physics 214 Formula Sheet: Prelim I

Complex numbers

i2 = −1

eix = cos(x) + i sin(x)

A = Ar + iAi = |A|eiφ

|A|2 = A2
r + A2

i = A∗A

tan φ = Ai/Ar cos φ = Ar/|A|

|A · B| = |A| · |B|

φA·B = φA + φB

|A/B| = |A|/|B|

φA/B = φA − φB

Basic wave relationships

f = 1/T κ = 1/λ

ω = 2πf k = 2πκ

ω = 2π/T k = 2π/λ

v = λf

v = ω/k



Wave physics

String Sound

Degrees of freedom y(x,t) s(x,t)

Law of motion
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Constitutive relations Ty = τ
∂y

∂x
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Momentum density py = µ
∂y

∂t
px = ρ0

∂s

∂t

Wave equation τ
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Wave speed c =
√
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B
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Bound. Cond. I y(x = x0, t) = 0 (fixed) s(x = x0, t) = 0 (closed)

Bound. Cond. II
∂y(x = x0, t)

∂x
= 0 (free)

∂s(x = x0, t)

∂x
= 0 (open)

Solutions to Wave Equation

Standing Waves: y(x, t) = A0 cos(kx + φ1) cos(ωt + φ0)


