ELEC 8501: The Fourier Transform and Its Applications
E. Lam October 11, 2023

Test #1 Solution

1. The signal is g(t) = II(t) — 3A(2t). The Fourier transform is therefore

G(s) = sinc(s) — %sinc2 <g) .

2. One way to represent this function is /™ w (¢), which has a Fourier transform equal to

w(s — 3).
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3. This is a separable function in the Cartesian coordinates, so let us first evaluate the 1D Fourier
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Therefore, the Fourier transform of e~ (al#+bly]) ig
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F(u,v) =

4. With the help of the generalized Rayleigh’s theorem,
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5. Let f(t) = g(t). Then, we can see that

G(—2ms) = /OO g(t)e 72t 4t = /Oo f(t)e 727t At = F(s).
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Now, using the inverse Fourier transform formula, we have
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F(s)e??™t ds = /OO G(—2ms)e?™st ds.
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We perform a change of variable with w = —2xs, and after some manipulations, we have
1 [ -
g(t) = o /_Oo G(w)e ™! dw

6. (a) If we integrate F(r,s) over 7, we have
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(b) Using the inverse Fourier transform formula,
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