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PHY 711 Classical Mechanics and 
Mathematical Methods

9-9:50 AM  MWF  Olin 107

Plan for Lecture 8:

Continue reading Chapter 3 

1. D’Alembert’s principle

2. Hamilton’s principle

3. Lagrange’s equation in 
generalized coordinates
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Jean d’Alembert 1717-1783
French mathematician and philosopher



9/13/2017

3

9/13/2017 PHY 711  Fall 2017 -- Lecture 8 7

Digression -- notion of generalized coordinates

ˆ ˆ ˆReferenced to cartesian coordinates:   ( ) ( ) ( ) ( )t x t y t z t  r x y z

(Figure taken from 8.02 handout from MIT.)
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Spherical coordinates

(Figure taken from 8.02 handout from MIT.)
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D’Alembert’s principle:
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Details:        Therefore: 
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Example – simple harmonic oscillator
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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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