
Additional Problem set: Chapter 2 MATH 414

1. Find the Fourier transform of the function f (x) = e−|x|.

2. Using what you found in 1), compute
∫ +∞
−∞

cos x
1+x2 d x.

3. Using what you found in 1), find the Fourier transform of the following functions:
a) g (t ) = te−|t |
b) h(t ) = e−2|t−3|

4. Consider the following functions:

f (x) =
{√

π
2 −1 ≤ x ≤ 1

0 otherwise
g (x) =


π+ π

2 x, −2 ≤ x ≤ 0

π− π
2 x 0 ≤ x ≤ 2

0 otherwise

a) Sketch the graphs of these functions and find their Fourier transforms.
b) What is the link between f and g ?

5. Let ω > 0. Using Plancherel’s theorem and the given table of Fourier transforms,
compute the following integrals:

i )
∫ +∞

−∞
1

(x2 +ω2)2
d x i i )

∫ +∞

−∞
sin2(ωx)

x2
d x

6. a) Let a 6= 0 and b ∈R and f : R→R be a piecewise continuous integrable function.
Show that the function g (x) = f (ax +b) is also integrable and that

ĝ (λ) = 1

|a| f̂

(
λ

a

)
e iλ b

a

b) Using the table of Fourier transforms and part a), find the Fourier transform of
g (x) = e−4x2+8x+8.
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