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A. Continuity
I. OSCILLATORS
Continuity equation for incompressible fluid:
A. Characteristic Frequencies

() + 2y 2’ () + wiz(t) =0

M+ 29 A +wi=0 (1.2)
For vy < wp:
A==y £/ wi—7 (I3)
7= (1.4)
w=Jwi =5 (L5)
For vy > wp:

A= —'yo:t\/’yg—wg (1.6)
Yeast = Y0 + /75 — w§ (L.7)
Vslow = Y0 — 1/ ’Yg - W(Z) (18)

w=20 (1.9)

B. Driving Forces

2" (t) + 2790 2 (1) + wiz(t) = Fo cos(Wextt) (1.10)

1€in 1€out

assuming no sources or sinks within the closed surface.

B. Drag

Stokes drag (high viscosity, laminar flow):

Fp =—6mnRv (I1.2)
Rayleigh drag (low viscosity, incompressible):
1 2
Fp = —iCpAv (I1.3)
III. WAVES
The linear wave equation:
1 9 9?
Traveling wave solutions
D(z,t) = g(x F vt) (111.2)



IV. THERMODYNAMICS

A. Perfect Blackbody Radiation

Plank’s Law:
dI  27h f3
—_— = — Iv.1
df A et —1 ( )
How this relates to the Steffan-Boltzmann law:
< dI 2o k4
I= —df = ———=T* V.2
o df ! 15¢2h3 ( )
N—

g

B. Boltzmann’s Distribution

Defined in terms of zeroed ground-state energy and
ground-state probability (as presented in Serway):

N

P(E) = Pye *r (IV.3)
Py = P(0) (IV.4)
Ey=0 (IV.5)

Defined in terms of ground-state probability and en-

ergy more generally:

E—E

P(E) = Pye #1°
Py = P(0)

V. ELECTROSTATICS

Electrostatic field of a point charge

(V.3)
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