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Problem 5.1. Ex. 2.30(b) from the lecture notes

Problem 5.2. Ex. 2.31 from the lecture notes

Problem 5.3.

a) Find the Fourier transform F [f ] of the function f(x) = δ(x−1)+δ(x+1).

b) Find the Fourier transform F [g] of the function g(x) = e−x2
.

c) Find the convolution (f ∗ g)(x).

d) Find the Fourier transform F [f ∗ g] by direct integration. Verify that
F [f ∗ g] = F [f ]F [g].

Problem 5.4. Using the properties of the Fourier transform, find the following:

a) F [f ], where f(x) = 1 for −1 ≤ x ≤ 1, and 0 otherwise.

b) F [cos(x)]

c) F [sin(2x− 5)]

d) F [eik0x−(x−a)2/2b2 ].

e) F [x2e−x2
] (Hint: use the Fourier transform of a derivative and the ex-

pression for the Fourier transform of a Gaussian function.)
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