
Physi
s of Musi
Physi
s 341Assignment 41) The 
riti
al band is the range of frequen
ies around whi
h the vibrationon the basilar membrane overlaps (ie, if one has two frequen
ies, the widths ofthe region whi
h whi
h ea
h 
auses to vibrate overlap with ea
h other). Thisis taken to roughly be a minor third (ie, if two frequen
ies di�er by less thana minor third, their regions of membrane ex
itation overlap). Consider theseries of harmoni
s of a note. By whi
h harmoni
 do su

essive harmoni
s haveoverlapping ex
itations on the basilar membrane?2) In graph 3, estimate what the highest harmoni
 whi
h would be needed1to make up the 
omplex wave form?
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Figure 33)a) How mu
h sharper or 
atter (give a ratio) is a just major third (5/4)to two Pythagorian whole tones?b) A minor third in just tuning has a frequen
y ration of 6/5. (it is thefrequen
y ration between a major third and a Pythagorian perfe
t �fth) Whatis the frequen
y ratio between a just minor third, and a Pythatgorian minorthird ( the ration between a Pytagorian major third and a Pythagorian perfe
t�fth)
)Three major thirds (four semitones) 
ould be said to be an o
tave (twelvesemitones). How mistuned would that o
tave be if ea
h of those major thirdswere just major thirds?d) Four minor thirds ( three semitones) 
ould be said to be an o
tave. Howmistuned is that o
tave if one went up by four intervals of a just minor third?1



4) In the graph of dB versus frequen
y,i) What frequen
ies 
orrespond to -30dB? To -5dB?What pit
hes (in
luding names) 
orrespond to these frequen
ies?ii)What dB 
orrespond to 1700 Hz? 400Hz? 6500Hz? What pit
hes
orrespond to these frequen
ies? ( use the nearest letter name, in
luding ℄ or [)
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10 100 1000Figure 1Note that this graph is the graph of the "resonan
e response" of the energy(not amplitude) of an os
illator to an external driving for
e whi
h has the sameamplitude at ea
h frequen
y. Note the 6 dB per o
tave fall o� in the energy oneither side of the resonant frequen
y (whi
h o

urs at 440 Hz).5. A ro
k 
on
ert is going on in Deer Lake Park. Leigh Palmer, at a distan
eof 1km from the 
on
ert measures the intensity of the sound at his house at 80dB.2



How loud will the sound be 10m from the speakers, where many of the audien
ewill be lo
ated?Assuming the 
on
ert lasts for an hour, what intensity should the sound beat the speakers in order that it 
omply with the BC Workman's CompensationBoard limits on noise in the workpla
e? What would now be the intensity atPalmer's house?(Under WCB regulations, the average intensity over 8 hours must be lessthan 80dB. If all of that exposure takes pla
e in 1 hour, what intensity 
an the
on
ert be at? )6.i) A lightning strike o

urs over English Bay. I 
ount 8 se
onds before Ihear the thunder. How far away was the strike.ii) I am at a 
anyon, and yell. I hear my e
ho two se
onds later. How wideis the 
anyon?7. De�ne the wavelength as the distan
e that sound travels in one periodof os
illation of the sound. What is the wavelength of sound with a frequen
yof 10Hz, 1KHz, 10KHz. What is the frequen
y of the sound at whi
h thewavelength is equal to one diameter of your head (What is the diameter of yourhead?)
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