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Exercise 1 (tolerance +/- 0.5 dB)

Inside a standing wave tube an intensimetric measurement is performed, and the following values are found: Sound Pressure Level is equal to 80+F dB, Particle Velocity Level is equal to 80+E dB, and the phase shift between pressure and velocity is 70+D degrees. Compute the Sound Intensity Level, the Energy Density Level and the Reactivity Index (RI=Ld-Li)

· Sound Intensity Level Li


                 
dB
      
(4 points)


· Energy Density Level Ld

      

             dB
       
(3 points) 


· Reactivity Index RI 

     

             dB
       
(3 points)

Exercise 2 (tolerance +/- 0.5 dB)

An omnidirectional spherical point source, with a radius of 40+E mm, generates spherical waves in free field. The radial velocity of the surface of the sphere is 10+F mm/s, at a frequency of 159.2 Hz.
A pressure-velocity microphone probe is located at a distance of 1+D/10 m from the center of the sphere.

Determine the following values at the microphone.

· Sound Pressure Level




            dB       
(4 points)


· Particle Velocity Level



                 
dB       
(3 points)


· Sound Intensity Level


                 

dB       
(3 points)

Exercise 3 (tolerance +/- 100 Hz)

A pure tone at the frequency of 28+F kHz is sampled employing an analog-to-digital converter NOT equipped with a proper anti-aliasing filter, and operating at a sampling frequency of 48 kHz.
Draw the spectrum of the digitally-sampled waveform obtained with an FFT of 8192 points and Rectangular window, specify the frequency of the peak and the Nyquist frequency.

· Peak frequency





            Hz       
(4 points)


· Nyquist frequency






Hz
(3 points)


      SPL (dB)
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