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Problem 2: (30 pts.) You and your roommate have discovered a secret tunnel under
Markle Hall and are attempting to determine how deep it is. Using an audio oscillator and
a loudspeaker, you determine that the tunnel has resonances at 50, 70, and 90 Hz, and
at no other frequencies in the range from 50 to 90 Hz. (At this point, a security guard
comes along, so you don’t have the opportunity to take measurements at higher or lower
frequencies.) If the tunnel can be modeled as a tube open at one end and closed at the
other, what is the depth of the tunnel? Assume that the speed of sound is 340 m/s.
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Problem 2: (30 pts.) You and your roomate have discovered a secret tunnel under 
Markle Hall and are attempting to determine how deep it is. Using an audio oscillator and 
a loudspeaker, you determine that the tunnel has resonances at 50, 70,. and 90 Hz, and 
at no other frequencies in the range from 50 to 90 Hz. (At this point, a security guard 
comes along, so you don't have the opportunity to take measurements at higher or lower 
frequencies.) If the tunnel can be modeled as a tube open at one end and closed at the 
other, what is the depth of the tunnel? Assume that the speed of sound is 340 mjs. 

P~ 1\.r AJ - z 
') !.fl. 

look d- kF-~ ~ -

.~iJ) 

AF= !;£:, ' 
L.{t_ 

L:: oclJ ) 
Lf 

A_,__ ~ 
olc.R 

4 
/bJ+ ~~ Af= ~() H~ 

, 
'34~{# ~ .. ~o~ .:t 

L../L 

tL~ 8s:J 
J..l 31.( {) 
~L • I " . 'tlN') 

--IDHe- . 

F 5'"' ~7 ' a.J< F? 


