Physics 214 Formula Sheet: Prelim I

Complex numbers
2 =—1

e’ = cos(z) + isin(z)

A=A +iA; =|Ale”

AP = A7+ A7 = A"A
tang = Ai/A, cosé = A/|A]
A-B| = Al |B]
$AB = ¢A+ OB
|A/B| = |A4]/|B]
$A/B = PA— OB

Basic wave relationships

f=1T k=1/A

w=2rf k =2k

w=2r/T k=2m/A
v=M\f



Wave physics

String Sound
Degrees of freedom y(x,t) s(x,b)
Law of motion % — % ( a;;g;,w) _%_1; % ( Oasg;,t))
0 0
Constitutive relations T, = T—y P=F,— B—S
ox ox
oy ds
Momentum densit = [— = Po—
ensity Py = Ko Pr = Po
0%y 0%y 0?s 0?s
Wave equatio — = = B— = py—
AT "o~ Mor 0z~ Mor
Wave speed c= ﬁ = p—fé

Bound. Cond. I

y(x = x,t) = 0 (fixed)

s(x = xy,t) = 0 (closed)

Bound. Cond. II

8y(aﬁ — Lo, t)

o =0 (free)

Os(x = xy, t)

5 = 0 (open)

Solutions to Wave Equation

Standing Waves: y(z,t) = A, cos(kx + ¢1) cos(wt + ¢g)



