January 8, 2004
Pressure and velocity worksheet
Name__________________   Box ______

On p. 3 of the Dec 30 handout we showed for an outgoing spherical pressure wave    p = A/r exp(ikr-i(t) 

that 


p/u = -i((/(ik-1/r)      . 

Use this relation for a pulsating sphere of radius a and radial velocity 
uo exp(-i(t)       (at r = a)

 to show that







A/a exp(ika) = -i((a uo/(ika - 1)

For the case when ka <<1, show that 




A  .=  -i(( a2 uo  

A piezoelectric ceramic sphere of 2.0 cm radius is oscillating radially with amplitude s, at a frequency of 1 kHz in a large container of water. The maximum pressure at a distance of 1.50 m from the sphere is 1.0 kPa. Neglect any reflections from the walls of the container. [(water = 1000 kg/m3, c=1500 m/s ]

a) Find the amplitude A  Pa-m.

b) Find the sphere's velocity 

    amplitude uo, in m/s.

b) Find the sphere's maximum radial 

    displacement s, in m.

c) Determine total power radiated 

     by the sphere, in watts.

d) If this same sphere had the same radial 

velocity uo in air, what would be its radiated power?

