Solutions to Homework, Week 9

Assignment 1

Chapter 15

R6:

Frictive consonants: Formed by constricting air flow in the vocal tract; examples are f, v,
s, z, th, and sh.

Nasal consonants: Make use of nasal cavity resonance (not often); examples are m, n,
and ng.

Liquid consonants: Made with the tip of the tongue raised and oral cavity somewhat
constricted; examples are 7 and /.

Semivowel: Produced by keeping vocal tract briefly in a vowel position and changing
rapidly to the vowel sound that follows; examples are w and y.

Q1:
Larynx: Section of vocal tract made of cartilage that contains the vocal folds

Vocal cords: Also called vocal folds; Source of sound; Ligaments that extend across the
larynx to interrupt air flow to produce sound (similar to a reed in a woodwind).

Pharynx: The tube that connects the larynx with the oral cavity; length can be changed
slightly to manipulate the buzzing sound from the vocal folds

Nasal Cavity: Another cavity (tube) that can be used to produce resonance. Though not
used commonly in English speaking, nasal resonance is responsible for sounds m, n, and

ng.

Oral Cavity: A.K.A. the mouth; Very important and versatile for converting sound from
vocal folds into articulate sounds and speech. The size of this resonant cavity can be
changed by adjusting positions of the lips, tongue and teeth.

Tongue, Lips, and Teeth: Used to manipulate the size and shape of the oral cavity for
the articulation of unique sounds.

E9: Just like calculating the frequency of air in a bottle for experiment 3 in lab, we use
the equation for a Helmholtz resonator f = 2l , /% . Here the resonator has an area of
V4

0.6 cm? for the neck, a length of 3 cm, and a volume of 20 cn’.



I’'m going to do everything in units of cm rather than convert so many quantities to
meters. This means the speed of sound which is 343 m/s should be written as 34,300
cm/s.

f_i 4 _34,300cm/s 0.6cm’
2z N1V 2r 3em(20cm’)

=5459Hz

This is very close to the lowest F10 resonance of the model given as 536 Hz.

Did you remember to include units? Did you make sure it checked out with the F10
resonance that I gave for part of the problem? Did you check the back of the book to
confirm the answer?

Many of you had 54 Hz or 5.4 Hz. Note that the human voice cannot make sounds as low
as 54 Hz, and we cannot even hear down to 5.4 Hz.

Make sure to use common sense as well as the equation! The equation is just math;
adding common sense and application gives us acoustics.

Assignment 2

Chapter 23

R6: A concert hall is considered intimate if the first reflection after the direct sound
arrive before 20 ms (pg 528).

=0. 161W . We want to calculate the reverb at

E2: Reverb time equals 7
Area of drain

reverb

500 Hz in the following concert hall: dimensions are 40 m x 20 m x 15 m (L x W x H);
the side walls and ceiling are made of plaster (« =0.06 ), front and back are made of
plywood (a =0.17); and the floor is wood (& =0.10); there are 1100 wooden seats that
give a drain area of 0.02 m” per seat; and when a person is sitting in a seat, they
contribute 0.17 m* for each person.

Note that this is a guess based on the fact that occupied upholstered seats have 0.56 m*
and unoccupied upholstered seats have 0.39 m?. The difference in absorption area is

probably a good guess of how much each person contributes 0.56 m” —0.39m> =0.17m".
So a person an occupied wooden seat gives 0.02m° +0.17m”> = 0.19m” . Because we

aren’t given a number in the table, we have to guess. This is just one way. However, your
number for a person in wooden seat must be between 0.02 and 0.56 m”.



a) The volume of the room will always be the same 40m x20mx15m =12,000m" . It is
the drain area that changes in each of these parts. From the surfaces we get:

2 plywood walls :2(20m x15m)(0.17) =102 m’

2 plaster side walls :2(40m x15m)(0.06) = 72 m*
1 plaster ceiling :1(40m x 20 m)(0.06) =48 m’
1wood floor :1(40 m x 20 m)(0.10) =80 m*

1,100 seats:1,100 seats(0.02 mz/seat) =22m’

Total drainarea =102m* + 72 m* + 48 m* +80m* + 22 m* =324 m*

3
=0.161(ijw=5.96s

m 24 m*

T

reverb

b) If the hall is half filled with people, we need to change the area of the drain since it
will be bigger. The additional area of the drain will be

550 people(0.17m2/person) =93.5m". So the total new area is

Total drain area =324 m* +93.5m* = 417.5m*. Therefore the new reverb time is:

3
T = 0.161(%% —4.625
m) 417.5m

c) If the totally filled with people, we again need to change the area of the drain since it
will be even bigger. The additional area of the drain will be

550 people(0.17m2/person) =93.5m". So the total new area is

Total drain area = 417.5m> +93.5m> = 511m*. Therefore the new reverb time is:
3
T. =0 161(ij125’0ﬂ =3.78s

m 1m?




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


