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I. Newton’s Laws
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b. Phase space 
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c. Hamiltonian 
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d. Hamilton’s Equations 
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II. Continuum Mechanics

a. 1D Wave Equation 
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b. Traveling waves 
[image: image7.wmf](,)()

qxtfxct

=±


c. Periodic waves 
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d. Normal modes 
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e. Orthogonal, orthonormal, on [a,b]     
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f. Fourier sine series 
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III. Statistical Mechanics

a. Probability density 
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i. Mean/Expectation value 
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b. Boltzmann Distribution 
[image: image14.wmf]33

33

H

kT

B

H

kT

B

edpdq

dP

edpdq

-

-

=

òò

L


c. Maxwell-Boltzmann  
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d. Equipartition Theorem 
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 for each quadratic degree of freedom 

e. Ideal gas law 
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IV. Electromagnetism

a. Coulomb’s Law, 
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b. Solenoids, 
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c. Lorentz Force 
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d. Maxwell’s Equations

i. 
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iii. 
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iv. 
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e. Del Operator 
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i. Gradient  
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ii. Divergence  
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iii. Curl  
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f. Poynting Vector 
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g. Wave Equation 
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h. EM Waves 
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V. Specific Heat of Solids
a. 
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 (monatomic solid, 
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b. Energy density 
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Rayleigh-Jeans Law)
c. Blackbody radiation - Planck
i. Replace 
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d. Einstein Model 
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e. Debye Model 
[image: image41.wmf]4/

3

max

0

9,

1

T

D

BDD

u

DB

h

Tudu

ENk

k

e

q

n

qq

q

æö

==

ç÷

-

èø

ò


VI. Photoelectric Effect 

a. 
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b. Photons 
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VII. Compton Scattering

a. Photons 
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b. 
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VIII. Atomic Spectra

a. Balmer’s Formula 
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b. Rutherford Model

c. Bohr Atom
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IX. Constants

a. 
[image: image51.wmf]23

1.38110J/K

B

k

-

=´


b. 
[image: image52.wmf]23

6.02210/mole

A

N

=´


c. 
[image: image53.wmf]1.987cal/mole-K8.31J/mole-K

AB

RNk

===


d. 
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i. 
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