
UIUC Physics 406 Acoustical Physics of Music 

 
Professor Steven Errede, Department of Physics, University of Illinois at Urbana-Champaign, Illinois 

2002 - 2017. All rights reserved. 
 

-15-

             
-, 2 , 2 2 ,

4 2
i t kr i t kr i t kr i t kro a o a

bafl un bafl o

Q QB
p r t p r t e i e i e ip r e

r r r
       

 
       

 
   

 

The amplitude of the complex over-pressure a distance r away from the baffled point sound 

source {located at the origin} is:  , 2o o ap r Q r     . 
 

     Hence, the amplitude of the complex over-pressure a distance r  away from the baffled 
infinitesimal point sound source associated with the infinitesimal area element dS  located at the 

point   on the surface of the plane circular piston {see figure above} is:  , 2o o ap r Q r      . 
 

     Hence the infinitesimal contribution to the complex time-domain over-pressure amplitude a 
distance r  away from the baffled infinitesimal point sound source associated with the 
infinitesimal area element dS  located at the point   on the surface of the plane circular piston 

is:  , 2 2o o odp r dQ r u dS r           where in the last step, we used the infinitesimal 

relation odQ u dS .  
 

    The corresponding infinitesimal contribution to the complex time-domain over-pressure is: 
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    Then, we simply need to sum up all of the individual infinitesimal contribution(s)  ,dp r t   

i.e. we need to integrate  ,dp r t over the area of the plane circular piston, in order to obtain the 

total complex time-domain over-pressure amplitude a distance r  away from the center of the 
baffled harmonically oscillating plane circular piston, {which is taken to be the local origin of 
coordinates – see above figure}: 
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     Referring to the above figure, we need to express r  in terms of r ,   and angles  and  . 
Vectorially r r  

 
, hence r r   

 
, then: 
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The vector   lies in the x-y plane, and has components: ˆ ˆ ˆ ˆ ˆcos sinx yx y x y           


.  

It has magnitude: 2 2 2 2 2 2 2 2cos sin cos sinx y                  

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The vector r


 {n.b. fixed in space} has components {for the observation/listener position at r


 
lying off-axis, somewhere in the x-z plane}: ˆ ˆ ˆˆ ˆ ˆ0 sin cosx zr r x r z xx zz r x r z       


 and 

has magnitude: 2 2 2 2 2 2 2 2 2 2sin cos sin cosx yr r r r x y r r r r            


 
 




