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PH 404 Final Exam Laundry List  Winter 05-06   MJM




rev g

Given information:

Iref = 10-12 w/m2
Final will be 8 probs, 220 pts (200 nominal)

T = 1/(1+[((/(2(c)]2 )
- grad p = ( (u/(t
pref = 20 (Pa

( = c ( k2 

<I> = 1/2 Re { p u*}

B = -(p/((V/V)
Iav = 1/2 Re{ pu*}`
SPL = 20 log10 (prms/pref)






(l-lo)/lo = (1/Y) F/A

(d-do)/do = -((/Y) F/A

(Y/() (2 (4y/(x4 = -(2y/(t2 

impedance = force/velocity
c2 = (RT/M


R = 8.31 J/mol(K

(air = 1.21 kg/m3 ,  cair = 343 m/s at 20 oC,  

(water = 1000 kg/m3, 

cwater = 1500 m/s.

Lp  = 10 log10 (p/po)2  = 20 log10 (p/po)

(Y/() (2 k4 = (2 

Ls =  20 log10([Vout/p]/[1V/(bar])


<I> = |p|2/(2(c) 

<I> = |A|2/(2(c r2)  




TL = 10 log (1/() 
=========================================================================

You should be able to do problems like those assigned for homework. 

(But no calculation of fourier coefficients.)

Simple harmonic motion: be able to


identify the 'phase' of a wave


determine the maximum velocity, given the amplitude and frequency


know that for a mass-spring system  ( = ((k/m) 

Know that Q = (/(2(),  for a lightly-damped oscillator

Know that the form of a decaying oscillator is y(t) = A exp(-(t) cos((dt +()

Be able to determine ( from decaying oscillator data, and calculate Q from ( and (. 

Calculate the Q of a damped oscillator given a curve of response vs. frequency  from f/(f2-f1)
Know c = f (  

Waves on strings: be able to


Be able to write down the standing wave functions for a string of length L with either fixed or 
free ends, or any combination of these.  Ditto for waves on open or closed air columns


resonance on a string: displacement = 0 at fixed end; slope=0 at free end


write down the equation of a 'travelling wave', and know what the 'phase' of the wave is 

know that c = ((T/(), where ( is the mass/length of the string

Stress and Strain


Y = young's modulus = E = stress/strain


be able to use Dr. Meeks equations (4.1) for strain and poisson's ratio


know the definition of stress, and the definition of strain

Waves on bars


longitudinal waves: c = ((Y/()   (Y = young's modulus)

            Find the longitudinal wave speed in a bar, given its density and young's modulus.

free end of bar: slope is zero, fixed end of bar; displacement zero


longitudinal resonances are much like those of the string


be able to calculate resonant frequencies of free-free bars for longitudinal waves


transverse waves:  (this will be given) 
Y/( (2 k4 = (2 


know what ( represents, and that ( for a circular bar is a/2


be able to calculate ( for a rectangular bar of width w and height h, and show it is h/(12


for the free-free bar   kL/2 = ( 3.011, 5, 7, 9, 11, etc) (/4


be able to calculate the lowest couple of transverse frequencies of a free-free bar of radius a, 



given Y, (, a and L, and the equation Y/( (2 k4 = (2 

Waves in 3-D    know that in general in 3-D  c2 = B/( .

Find the bulk modulus of water, given its sound speed of 1500 m/s and its density of 1000 kg/m3.

Know that ( = 1.4 for air, and be able to calculate c in air from c = (((RT/MW) where MW is the molecular weight of a gas (kg/mol)

Standing waves in an air column:


acoustic pressure is zero at a free end, maximum at a closed end


acoustic velocity is max at a free end, zero at a closed end


for a pipe open at both ends, be able to calculate the lowest two resonant frequencies


ditto for a pipe open at one end and closed at the other


be able to write down the equation of standing waves for resonances in air columns

Be able to write down the formula for the resonant frequency of a helmholtz resonator, and explicitly verify it has the right units.  ( ( = c ((A/(LV)), sect 9.3; you are not responsible for end correction formulas to various pipes and conditions).

Be able to calculate the specific acoustic impedance (p/v) of a closed side branch (WWM p. 271)

Know that v = p/((c) for a plane wave travelling to the right (+x) and v=  -p/((c) if going to the left

dB  and adding noises/sounds

given several dB readings be able to calculate an average dB value

given a dB reading of A and B, and another of B, figure out the dB reading for A alone.

Lp  = 10 log10 (p/po)2  = 20 log10 (p/po),

where po = 20 (Pa.  Lp is often called the ‘sound power level’ (SPL),

Show this can also be written

Lp  = 10 log10 (I/Io), where Io = 10-12 w/m2.

Be able to derive - (p/(x =( (u/(t   (1-D motion; it's similar to p. 171)

For a spherical outgoing pressure wave  (A/r)  exp(ikr) show that when we are many wavelengths from the source that the total radiated power is given by 2(|A|2/((c) .

Know that the pressure from a spherically outgoing wave is p = A/r exp(ikr-i(t)

Given that radiated intensity is <I> = 1/2 |p|2/((c), and the pressure from a point source is 

p = A exp(ikr-i(t)/r, that the total radiated power from a point source is 2( A2/(c

Be able to use -(p/(r = ( (u/(t to find an expression for the acoustic velocity u near a sphere which is oscillating radially and has an outgoing pressure wave p(r,t) = (A/r)  exp(ikr-i(t)

For a duct which undergoes a simple area expansion or contraction at x=0, be able to write down the incoming and reflected waves (with suitable coefficients) as well as the transmitted wave. Then be able to satisfy the boundary conditions on the proper quantities, and solve for the transmission coefficient algebraically.

If we mount a 40-kHz ultrasonic 'point source' a vertical distance D above a flat surface, and we have a detector a horizontal distance H away from the source, be able to calculate the vertical height h>0 of the first maximum and first minimum signal in the detector.
