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Atoms in Motion

Conservation of Energy, Statics

Kepler’s Laws and Gravitation

Kinematics

Newton’s Laws

Conservation of Momentum

Vectors

Non-Relativistic Two-Body Collisions in Three Dimensions
Forces

Potentials and Fields

Units and Dimensions

Relativistic Kinematics and Dynamics, Mass and Rest
Energy Equivalence

Relativistic Energy and Momentum

Rotation in Two Dimensions, The Center of Mass
Angular Momentum, The Moment of Inertia

Rotation in Three Dimensions

The Harmonic Oscillator, Linear Differential Equations
Algebra

Forced Oscillations with Damping

Geometrical Optics
Electromagnetic Radiation:
Electromagnetic Radiation:
Electromagnetic Radiation:
Absorption
Electromagnetic Radiation:
Scattering
Electromagnetic Radiation: Polarization
Electromagnetic Radiation: Relativistic Effects
Quantum Behavior: Waves, Particles, and Photons
Kinetic Theory of Gases

Principles of Statistical Mechanics

Applications of Kinetic Theory: Equipartition
Applications of Kinetic Theory: Transport Phenomena
Thermodynamics

Illustrations of Thermodynamics

The Wave Equation, Sound

Linear Wave Systems: Beats, Modes

Fourier Analysis of Waves

Interference
Diffraction
Refraction, Dispersion,

Radiation Damping,
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Electromagnetism

Differential Calculus of Vector Fields

Vector Integral Calculus

Electrostatics

Applications of Gauss’ Law

The Electric Field in Various Circumstances

The Electric Field in Various Circumstances (continued)
Electrostatic Energy

45 Dielectrics

46 Inside Dielectrics

47 Electrostatic Analogs

48 Magentostatics

49 The Magnetic Field in Various Situations

50 The Vector Potential

51 The Laws of Induction

52 Solutions of Maxwell’s Equations in Free Space

53 Solutions of Maxwell’s Equations with Currents and
Charges

54 AC Circuits

55 Cavity Resonators

56 Waveguides

57 Electrodynamics in Relativistic Notation

58 Lorentz Transformations of the Fields

59 Field Energy and Field Momentum

60 Electromagnetic Mass

61 The Motion of Charges in Electric and Magnetic Fields

62 Refractive Index of Dense Materials

63 Reflection from Surfaces

64 The Magnetism of Matter

65 Paramagnetism and Magnetic Resonance

66 Ferromagnetism

67 Elasticity

68 The Flow of Dry Water

69 The Flow of Wet Water
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70 Probability Amplitudes

71 ldentical Particles

72 Spin One

73 Spin One-Half

74 The Dependence of Amplitudes on Time
75 The Hamiltonian Matrix

76 The Ammonia Maser

77 Other Two-State Systems

78 More Two-State Systems

79 The Hyperfine Splitting in Hydrogen

80 Propagation in a Crystal Lattice

81 Semiconductors

82 The Independent Particle Approximation
83 The Dependence of Amplitudes on Position
84 Angular Momentum

85 The Hydrogen Atom and the Periodic Table

Appendix

A Units and Dimensions
B Physical Constants and (rounded) Values
C Answers



