PHY 711 Classical Mechanics and
Mathematical Methods
10-10:50 AM  MWF Olin 103
Plan for Lecture 35:

Chapter 10 in F & W: Surface waves

1. Water waves in a channel

2. Wave-like solutions; wave speed
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Consider a container of water with average height z,
and surface (:

Po

ZO [T

11/19/2012 PHY 711 Fall 2012




11/19/2012

Euler's equation for incompress ible fluid :

dv Vp N Vp
E: applied — 1_7
1
Assume that v, <<v_,v, =>-g _Lop_
' p Oz

= p(X,y,Z,t) =Py +pg(§(x,y,t)—z)

Horizontal fluid motions :
dvx’wavx_ 1dp o¢

dt ot p Ox gax
dv, v __top_ 0o

dt ot p@y_ g@y
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@ dC(x,y.t)/dt

v(x+dx,y+dy,t)

Continuity condition for flow of incompress ible fluid :

% +z,V-v=0
ot
. . ov
From horizontal flow relations : =—gV{

2
Equation for surface function : 6675_ gz,V¢ =0
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Surface wave equation :
o¢
or’

-’V =0 ’ =gz,

More complete analysis finds :

' = gtanh(kzo) where k = 2z
k y)
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