
Assignment 5Physi
s of Musi
 - 2001Physi
s 3411. Figures 1 and 2 are the polar plot of the sound radiation intensity given o�by a vibrating diaphram in a wall, at various frequen
ies. what is the the relativeintestity both as a ratio to straight ahead and as dB (relative to straight ahead)of the sound given o� at 40 degrees for a frequen
y of twi
e the knee frequen
y?At 70 degrees? What are the relative intensities (
ompared to straight ahead)of the sound given o� at 5 degrees and at 30 degrees for a frequen
y of eighttimes the knee frequen
y.
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Figure 22 a)I attended the Marriage of Figaro a few years ago, and found that hearingthe bass while he was singing his lower notes was mu
h more diÆ
ult thanhearing the tenors and the women. Could there be some Physi
s reason forthis? What is it?b) Why is an (unpowered) megaphone useful (
onsider the size of the radi-ating area)? Why do singers tend to sing with their mouths wide open? (It isnot for the looks!)
) Why when you s
ream for help do you open your mouth wide and s
reamat a high pit
h?3.Two notes, a slightly mistuned perfe
t Pythagorean �fth apart, are playedtogether. Whi
h harmoni
s of the two notes will beat? If the lowest note is A440,what would the beat frequen
y be for the lowest of those beating harmoni
s ifthe mistuned perfe
t Pythagorean �fth is an equal tempered �fth?4. Two loudspeakers are run so that the 
ones vibrates with the same velo
ityand the same frequen
y of A440. One of the 
ones is 5
m a
ross, and the otheris 10
m. How mu
h di�eren
e in loudness (ie intesity of sound) is there betweenthe two speakers? Express in both dB and relative intensities. (Remember botheÆ
ien
y and size). 2



5. Why, when you take o� your earphone and lay them on the table, do yousuddenly stop hearing the bass, and all you hear is a very tinny high pit
hedsound?6. Figure 3 is the response of a loudspeaker. What is the di�eren
e in dBbetween the maximum and minimum responses of the speaker. What is thedi�eren
e in intensity?

Figure 37. A sound, where the velo
ity of the air in the soundwave is the same as thevelo
ity of sound in that air (340 m/se
) has the maximum intensity of 196dB.(the pressure 
u
tuations are one atmosphere{100,000 pas
al). What is thevelo
ity of the air in a sound-wave with an intensity of 100 dB. (Re
all that thethe velo
ity is dire
tly proportional to amplitude of the signal and rememberthe relation between amplitude and dB).

3


