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Update	on	the	Taal	Volcanic	Eruption	

https://www.npr.org/2020/01/15/796541789/in-philippines-volcano-is-
quieter-but-officials-renew-warnings-for-people-to-lea	

https://en.wikipedia.org/wiki/2020_Taal_Volcano_eruption	
https://www.gns.cri.nz/Home/Learning/Science-Topics/Volcanoes/Types-of-Volcanoes-

Eruptions	 https://raspberryshake.net/stationview/#?net=AM&sta=R4715	

How	to	request	data	from	the	raspberry	
shake	sensor	

https://data.gempa.de/fdsnws/dataselect/1/builder	
https://raspberryshake.net/stationview/	



Standing Waves:  2 Fixed Ends 

When a guitar string of length L is plucked, only certain frequencies 
can be produced, because only certain wavelengths can sustain 
themselves.  Only standing waves persist.  Many  harmonics can exist 
at the same time, but the fundamental (n = 1) usually dominates.  As 
we saw in the wave presentation, a standing wave occurs when a 
wave reflects off a boundary and interferes with itself in such a way 
as to produce nodes and antinodes.  Destructive interference always 
occurs at a node.  Both types occur at an antinode; they alternate. 

n = 1  (fundamental) Node      Antinode 
n = 2 

Normal	Modes	of	a	String	

The	boundaries	make	the	modes!	No	boundaries,	no	discrete	modes!	

(an	infinitely	long	string	would	have	continuous	modes	at	all	frequencies)	

Wavelength  
Formula:   

2 Fixed Ends 
(string of length L) 
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Notice the pattern is of 
the form:  

2	L	
 n λ		=	

Thus, only certain wave-
lengths can exists. To obtain 
tones corresponding to 
other wavelengths, one  
must press on the string  
to change its length.  

where		n	=		1,	2,	3,	….	

Vibrating String 
Example 

Schmedrick decides to build his own ukulele.  One of the four 
strings has a mass of 20 g  and a length of 38 cm.  By turning the 
little knobby, Schmed cranks up the tension in this string to 300 N.  
What frequencies will this string produced when plucked?   Hints: 

1.  Calculate the string�s mass per unit length, µ: 

2.  How the speed of a wave traveling on this string using the  
     formula  v =   F / µ  : 

3.  Calculate several wavelengths of standing waves on this string: 
 

4.  Calculate the corresponding frequencies: 

75.498 m / s 

0.0526	kg	/	m	

0.76 m,  0.38 m,  0.2533 m 

99 Hz,  199 Hz,  298 Hz 



Real	Example	

https://iopscience.iop.org/article/10.1088/0951-7715/24/8/R01/pdf 
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Free Oscillations of Earth
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Miaki	Ishii	

https://saviot.cnrs.fr/terre/index.en.html	


