Assignment #1

Applied Geophysics:

Due:  Wed  23 Jan 9 am

Show your work and don’t forget to include units in your answers.

(1)* The brightness of daylight at a place is recorded continuously for about a week and then interpreted using Fourier analysis. What is the lowest period found?  What is its frequency?

(2) If you are sampling a signal every 0.02 s, what Nyquist frequency should you use to prevent aliasing? Would the filter used be a high-pass, low-pass, or band-pass one?

(3)*A sinusoid has a wavelength of 10 m. What apparent wavelengths would result from sampling intervals of 1, 2, 9, 10, and 11 m?

(4) In a geophysical survey, data are sampled at 4 ms for digital recording.  


a)  What is the Nyquist frequency and the Nyquist interval?


b)  In the absence of anti-alias filtering, at which frequency would noise at 200 Hz be aliased back into the Nyquist interval?

(5) If the digital signal [-1, 3, -2, -1] is convolved with the filter operator [2, 3, 1], what is the convolved output?

*Questions 1, 2 and 3 were taken from Mussett and Khan, 2000.  Questions 4 and 5 were taken from Keary et al., 2002.

