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PHY 711 Classical Mechanics and 
Mathematical Methods

10-10:50 AM  MWF  online or (occasionally) 
in Olin 103

Discussion for Lecture 18:  Chap. 7 (F&W)
Mechanical motion of a continuous string

1. Masses coupled by springs masses coupled 
by string

2. Mechanics one-dimensional continuous system

3. The wave equation

4. Comments on linear vs. non-linear equations
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Comment about Assignment #12 due today.     

Please set up the 6x6 
matrix and solve for the 
eigenvalues using Maple, 
Mathematica, or Wolfram, 
or…??
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Schedule for weekly one-on-one meetings

Nick – 11 AM Monday (ED/ST)
Tim – 9 AM Tuesday
Bamidele – 7 PM Tuesday
Zhi– 9 PM Tuesday   
Jeanette – 11 AM Wednesday
Derek – 12 PM Friday
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Your questions –
From Jeanette
1. On slide 6 - Is this saying that the system parameter doesn't simplify for the 

longitudinal case? By simplifying I mean it can be rewritten in other terms 
(like tension and mass/length for the transverse case). Does it only simplify in 
the transverse case?

From Gao
1. About lecture 18, we do not know Phi(x) and Psi(x), how can we solve U(x,0)? 
Or how can we get Phi(x) and Psi(x)?
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Continuum limit of masses and springs --
Longitudinal versus transverse vibrations

Images from web page:
http://www.physicsclassroom.com/class/waves/u10l1c.cfm

http://www.physicsclassroom.com/class/waves/u10l1c.cfm
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system parameter with 
units of (velocity)2

For transverse oscillations on a string
     with tension  and mass/length :
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More details
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More details
Transverse case 
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( ) 0       
continued -- examplelinear -Non
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( ) 0       
continued -- examplelinear -Non
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01,    1,     0.5For Xω = = =

Original perturbation 
expansion

Regrouped expansion

tx

Numerical solution according to Maple
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