
Physi
s of Musi
Physi
s 341Assignment 21) Figure 1 shows the nodes of the �rst 6 distin
t modes of a drum headwith their frequen
ies 
ompared to that of the lowest mode. (The modes arenumbered a

ording to frequen
y, from the lowest frequen
y to the highest)Where would you lightly rest your �nger(s) to damp out the se
ond mode butnot the third . Where to damp out the se
ond and �rst but not the fourth.
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2.65f 2.92f Figure 12) A uniform pipe is open at both ends. Where would you drill a smallhole to damp out the �rst mode, but not the se
ond. ( For a small hole, thedi�eren
e in pressure in the pipe vs outside for
es air through the small holewith a lot of fri
tion.)Where would you insert a pie
e of gauze into the pipe to damp out these
ond but not the third mode? (How would the guaze work in damping?)1



3)a) How many o
ataves and semitones are the two notes with frequen
y500Hz and 2500Hz apart?b)A soprano sings two notes (in su

ession) a perfe
t fourth apart. Whatis the di�eren
e in frequen
y between the two notes if the lower one is sung at360Hz.4) The statement has been made (in many undergraduate physi
s text books)that the Ta
oma Narrows bridge fell in 1940 due to resonan
e. The bridge, builtjust south of Seattle in the late '30s fell in a wind storm (40 mph winds), andits amplitude of vibration was over 100 times its amplitude in lower winds (thebridge de
k tilted ba
k and forth by over 40 degrees from the horizontal). Seethe web �lm at http://www.
iveng.
arleton.
a/Exhibits/Ta
oma Narrows/ Doyou �nd this explanation 
onvin
ing? Why (or why not)? (Hints: What wouldthe Q of the bridge have to be got it to have su
h a large response? What wouldthe frequen
y of pushing of the wind on the bridge have to be in order that thebrige os
illated with su
h a large amplitude?)5) A small lump of tape is pla
ed on a guitar string exa
tly at a point 1/4of the length from the end of the string. What e�e
t would this have on thefrequen
ies of the various modes of the string? (Consider the lowest 4 modes).
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