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MAE 82 - Project - Vibration of a Membrane (Circular Drum Head) 

 

Note the following review material is based on the cited references but in some cases it was 

expanded beyond the brief derivation of the equations, in particular the Bessel equation. You 

may use the attached notes or refer to the original textbooks which are both available for you.    

1. Review the attached reading material / original textbook (DePrima) regarding the Bessel 

equation  

2. Review the attached reading material / original textbook (Goodwine) regarding the wave 

equation in polar coordinate system and the vibration of a membrane  

3. Matlab Assignment 

a. Generate 16 plots (see the next page) of the following term  

 

𝐽𝑚( 𝑍𝑚,𝑛𝑟)cos (𝑚) 

 

For     
𝑟 ∶ 01 

 ∶ 02𝜋 

𝑚 = 0,1,2,3 

𝑛 = 1,2,3 

 

 

b. Repeat 3.a for the following term   

 

𝐽𝑚( 𝑍𝑚,𝑛𝑟)sin (𝑚) 

 

4. What is the relationships between the two terms?  

5. What do they represent? 

 

Useful Matlab Functions  

besselj -  

https://www.mathworks.com/help/matlab/ref/besselj.html 

cart2pol –  

https://www.mathworks.com/help/matlab/ref/cart2pol.html 

plot::Surface - 

https://www.mathworks.com/help/symbolic/mupad_ref/plot-surface.html 

 

 

  

 

https://www.mathworks.com/help/matlab/ref/besselj.html
https://www.mathworks.com/help/matlab/ref/cart2pol.html
https://www.mathworks.com/help/symbolic/mupad_ref/plot-surface.html
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