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PH 404 Acoustics.  Some Problems on Chapter 2.  December 15, 2005   MJM

Zstring = -T(y/(x

c = ((T/()

The sketch shows a string stretched over a pulley. 

                    1.5 m

A 2-m length of this string has

a mass 0.80 grams.


a) Find the phase velocity of waves on this string.

b) Find the lowest resonant frequency of this string in Hz. 




3.0 kg

c) Write the equation of this string in its lowest mode with

all numerical values included, if its amplitude is 1.2 cm.

d) Find the total energy of the string in part c)

a) Write down the equation y(x,t) of a 'travelling' wave on a string .

b) Show that this wave satisfies the 'wave equation'  T (2y/(2x = ( (2y/(t2 .

c) Work out the characteristic mechanical impedance of a string in terms of c and (.

A string of mass/length  = 3.4 x 10-4 kg/m has a 

length of 0.5 m. Assume this string is fixed at the 


0.50 m

left end end and free at the right end.  Take the 

left end of the string to be at x=0, and the righthand 

end of the string to be at x = 0.50 m. The lowest 

resonant frequency of this string is 256 hz.

a) Find the tension in the string.

b) Write an expression y(x,t), complete with numerical values and units for the lowest resonant frequency of this string when it has an amplitude of 0.35 mm.

c) Write down expressions y(x,t) for the two travelling waves which could be said to make up the lowest resonant frequency on the string.

d) Find the next highest resonant frequency of this string.

The string of the previous problem in its lowest resonant frequency is at a maximum at t=0.

Find the transverse velocity of a point on the string at x=0.15 cm at t = 0.001 sec.

Determine the rate at which the lefthand side of the string at x = 15 cm is doing work on the righthand part of the string at t = 0.001 sec.

In the series  y(x,t) = (n = 1 sin n(x/L { An cos (nt + Bn sin (n t }

The An    depend only on y(0,t)

only on vy(0,t)

on both y(0,t) and vy(0,t)

The Bn    depend only on y(0,t)

only on vy(0,t)

on both y(0,t) and vy(0,t)

