Modern Introductory Mechanics

Part 2

Chapter 8: The Two Body Central Force Problem

Rel ati ve coordi nates

Runge-Lenz treatnent of Coul onb force
Lagrangi an equati ons of notion

Cel esti al nechanics

Ceneral Relativity nodification
Obital stability

Virial theorem

Chapter 9: Scattering and Collisions of Particles

Mul ti-particle conservation | aws

Coul onb scattering

D fferential cross sections

Rut herford scattering in the center of nmass frane
Sinple treatnment of |ight deflection

Cross section cookbook

Connecti on between Lab and CM franes

A kinematical exanple in the Lab frane

Rut herford scattering in the Lab frane

Total cross section

Chapter 10: Non inertial Reference Frames

Finite displacenents and rotations

I nst ant aneous relations for velocity, acceleration
Useful Earth coordi nate choices

Defl ection of projectiles near Earth’s surface
Defl ecti ons for dropped objects

Focaul t pendul um



Chapter 11: Rigid Body Motion

Concept of a rigid body

| nst ant aneous ki netic energy in body frane
Angul ar nmonmentum and the inertia tensor
Transformation properties of the inertia tensor
Princi pal axes

Paral | el axis theorem

Eul er angl es

Eul er’ s equations of notion

Symmetrical top — Euler solution

Symmetrical top — Lagrangi an sol ution

Chapter 12: Coupled Oscillations

Coupl ed dynam cal equati ons

Ei genval ue/ ei genvector sol ution

Exanpl e

Weak/ st rong coupl i ng

Exanpl e usi ng nechani cal /el ectrical anal ogy

Chapter 13: Special Relativity

| nvari ance and covari ance

Two postul ates of special relativity

Lorentz tranformati ons deduced

Alternate notation for Lorentz transfornmations

The “light cone” and tachyons

Mat hemati cal properties of Lorentz transfornmations
Consequences of relativity

Vel ocity addition | aw

Morment um and energy united

Four short points



