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PHY 711 Classical Mechanics and 
Mathematical Methods

10-10:50 AM  MWF  Olin 103

Plan for Lecture 8:

Continue reading Chapter 3 & 6

1. Hamilton’s principle

2. Lagrange’s equations in 
presence of magnetic fields
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Hamilton’s principle:
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Example – simple harmonic oscillator

 

 
 

  mAStAetx

mAStAttx
StAtx

dtUTS)x()x(

xmUxmT

t
ω
π

ω
π

2
33

2
22

11

/

0

22
2
12

2
1

196.0sin)(

002.0)(

0sin)(functionsTrial

0and00Assume



























x1

x2
x3

9/13/2013 PHY 711  Fall 2013 -- Lecture 8 5

    

forces?dependent - velocityrepresent can  weHow

result. the tocontributenot does

: thatassumetonecessary It was

,,for     0

























q
U

dt
d

UTtqqLL
q
L

q
L

dt
d






Note: in “proof” of Hamilton’s principle:

 
 

   

         ttt
c

tt

t
c
qtqU

x
U

dt
d

x
UF

x
L

x
L

dt
dx

zyxmT
UTtzyxzyxLL

x

,,
t
,1,,   where

,,:Answer

:Apparently

0:component-

,,,,,,
scoordinatecartesian use toconvenientisit case,In this

222
2
1

rArBrArrE

rArr















































9/13/2013 PHY 711  Fall 2013 -- Lecture 8 6

 
  xcxx

c

EqFx
q

ttq

Bv
BvEF

rBrE




1

1

:component
:forceLorentz

:),(fieldmagneticand),(fieldelectrican in chargeofparticleFor 
Lorentz forces:



9/13/2013

3

9/13/2013 PHY 711  Fall 2013 -- Lecture 8 7

  xcxx EqFx Bv 1:forceLorentzofcomponent 

Lorentz forces, continued:
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Lorentz forces, continued:
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Lorentz forces, continued:
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Example Lorentz force
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Example Lorentz force -- continued
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Example Lorentz force -- continued
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Example Lorentz force -- continued
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Example Lorentz force -- continued
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