
 

Crating Classics
The central enterprise of physics is

making and testing models of
physical systems

In Classical Mechanics these
models are typically some

equation of motion EOM

An equation of motion describes the
evolution of the agents particles as

the interact with their surroundings
each other

Typically our EOMs are ordinary

differentialequations arising from



the model of the interactions

Exples youlaveseen
From a Newtonian perspective we

have

FImas m

x ̅ 4

such that

1 Fit
is the general EOM that describes

the dynamics of the particle ofmass m

Dynamics the typically time evolution of
the system in question
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j g is the EOM of
the ball
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x ̅ Tex is the EOM
of the block

But how do we get to these Eolls

from a particular situation

Let's introduce a schematic to
make sense of what we are

doing To
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observation

prediction

most of our class d
focuses on these

elemental

this will be most of
the work you do in this class

Great but howdo we considerthese
elements

practice adiscussion



Making models in this class is greatly helped

by

Identifying the phenomenon
system of interest

Identifying the interactions
the systemhas with

its surroundings

surrounties
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DE
W Q
Choose an appropriate physics framework

to investigate your system
Newton Lagrange

Continuous Discrete



Sketch the system identify the
interactions name them

choose your coordinate system
apply the physicsframework

obtain EOMs predict

Example Falling Ball

doO Fair DV model choice
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Question What happens when if 0

ij g Ev o fraff
terminal velocity
for linear drag
Question can we solve this

yes but later a

g fix v g Fmv

For now let's hack off the dragbit

if g our simplified EOM

g or
g and v

2ⁿᵈ orderODE 2 1ˢᵗorderODES

This is one of our first techniques
for dealing with ODES










