Lecture 3

1.
Explain in qualitative terms what Fourier analysis does.

2.
If you conducted a Fourier analysis of an ultrasonic vocalization  and measured frequencies at 60 kHz, 80 kHz, and 100 kHz each with decreasing amplitude, explain how you would interpret the production of these sounds.  Use harmonic series, fundamental frequency and Dirichlet's rule in your answer.

3.
Many frogs and insects chirp, i.e. emit tones in a pulsatile manner.  What should the power spectrum (amplitude vs frequency plot) look like for this type of vocalization?

4.
Will the Fourier analysis of a mixture of two tones, 1 kHz and 5 kHz, emitted for either 1 second or 1/100 of a second be different? How and why?

5.
Explain what aliasing means and indicate how it can be avoided when digitizing sound.

6.
How big (in kBytes) will a sound file be if you digitize 30 seconds of sound at 44 kHz?

7.
 Some sound analysis systems can digitize sounds using 8 bit or 16 bit samples.  Explain how these two recordings would differ.

8.
Explain why it is impossible to measure frequency and duration with certainty at the same time using Fourier analysis (or our ears).

9.
If you want to reduce the error in your measurement of frequency, should you increase FFT window size or decrease FFT window size?  Why?

