
 

CW 3 Forces Motion w Newton

Temodingworkhatwedoinclassical
mechanics leads us to EOMs These
EOMs can be investigated in anumberof

ways
i finding trajectories t VCT

later v a p
phase trajectories

2 creating phasespacediagrams
v or p for aregion

of av or p

3 fixed points and stability analyses

D gives x ̅ criticalpts
and so on

We will start with the

FBD EOM trajectory pipeline

Throughoutthe analyses that wedo wewill
ask conceptualquestions about thesesystems



While doing that we willtryalso to make
clear a number of processes that help us

Mate sense of new models

Example Falling bject

P xx ̅ yJ zE

F mg
In this coordinate

system

F mg

Foethel public
ᵗY Fearth mgy ma mF

gj j i gFEarth
du gdt

H Vo f gf.tt glt to



in ItI
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t.fitwin
the falling body Drag models are
empirically developed as the specifics
of how those collisions impact the
movingbody are quite complex the

two simplest models we here for
drug are

Liedrag Fein or
small
slow

cDrag Egad Dr 2 theft

Both point opposite the velocity 5
Critically youneedto consider yourcoordinatesystem



Ee if.fi emipFain
QQ

Fair DV EARTH myFaith

my mg DV

ftp.ff let 5 Dlm

Hessen
separation of variables
we try to right eachside as
functions only of V and t

flu du glt dt

If we can integrate them we will

get a closed form relationship between

Vandt
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fat
look up integrals
WolframAlpha sympy etc

Vitann gt

VIH vttanhlI.IQ
where Vt 957 MN

New equation How do we check it

units limits
tanh x



Example Divalent

FJ 8 1
Need coordinate

in.ve EI.y
J Vyxt̅Vyj uxiy
Ñ axx ̅ any Lax ay

ED FAIR

11 TEA IT VRVyT

Newtonad

Max Fair May FAIRY FEARTH

Fair DITIVX FEAR mg

Fair y
D Fly



Max mi DuxVRVyT
May my DVyVp4VyT mg

IdEoM cannot go further

D BEDCINI with E DIM

i y 5 y vyf g
Weneed another approach sincethere's no analytical
solutionto theseDifferentialEquations

cannot form

flux dux 9ft dt independent

flry dry galtidt EONS

so separationof variables is
not possible




















