
39. (a) Since the pipe is open at both ends there are displacement antinodes at both ends 
and an integer number of half-wavelengths fit into the length of the pipe. If L is the pipe 
length and λ is the wavelength then λ = 2L/n, where n is an integer. If v is the speed of 
sound then the resonant frequencies are given by f = v/λ = nv/2L. Now L = 0.457 m, so

f = n(344 m/s)/2(0.457 m) = 376.4n Hz. 

To find the resonant frequencies that lie between 1000 Hz and 2000 Hz, first set f = 1000 
Hz and solve for n, then set f = 2000 Hz and again solve for n. The results are 2.66 and 
5.32, which imply that n = 3, 4, and 5 are the appropriate values of n. Thus, there are 3 
frequencies.

(b) The lowest frequency at which resonance occurs is (n = 3) f = 3(376.4 Hz) = 1129 Hz.  

(c) The second lowest frequency at which resonance occurs is (n = 4)

f = 4(376.4 Hz) = 1506 Hz. 


