
CW 5 Potential Energy

Teworkentgyform related

the change in kinetic Energyto
the Work done onThy the
seems
Aksys W

We found that the workdonebyany
force is given by

W fetid where C
is the particular
path taken

For a particular kind of force
that integral is path independent



Initiationways to
define a conservative force each can

be derived from the other

i D I 0 only FIT
no PCP

ii F d o no energy

changearound

any closed
loop

iii f odf is pathindependent
the integral
depends only on
the endptsThese properties suggest

we define a quantity dependent on
location whose difference is proportional
to the work integral



DeepotentialEmrgy if

ΔPE UIF UCI DU FM.DE

In ID I

Allsys SF x dx

The prior properties and the above
definition give the following relationship

F 18 RULE

where

7 1 9 EE
One core definition of a conservative
force guarantees that an appropriately



defined potential U X leads to
a conservative force

FIB DUCT

THE DX DU DXTU O

the curl of
a gradient is
zero

Pref

fee

x ̅ I7 74
1 z

off off 1



Let's focus on Dx7f
x

Df 44 114

derivativeII is

linear so

0

the Levey component

DXYfH O

Returning totheworenergytheory

Aksys W fÉdÑ conservative

force
Aksus FdÑ 0



ΔksystΔy potential

yqn
Commonforms of Writing this

DKETDPE
ODKTDU
OATDU most.common

and the form
AT DV O we will use in

Nowwhat.dk
Let's explore some examples and

investigate the potential
landscape the typeof motion
we expect stability instability
and classical turningpoints



Example mpk escalator
Fan

F x Kx

U x ffc dx Kx

the SHO is a conservative system so

that

DK AU O
or

KTU Ett constant

this means we can analyze the
motion of the system by assuming
a total amount of available energy

K v UK Eat 1 or XI
Etot





stability
Lets use the 0 example

UX kx UCA

Fla_ If fx f
FIX Kx

specialforcespushmass É locationtowards 0

Finding critial points
FUÉkx is a

critical point a point where

Fx 0 We can find those

points x by taking the first
derivative of the potential and

solving the resulting equation
























