
MA22S3 Tutorial Sheet 5

2–3 November 2016

Formulas:

• Fourier Transform:

F [f(t)] = f̃(ω) =
1√
2π

∫ ∞
−∞

f(t) e−iωt dt .

• We have computed the Fourier transforms of a few specific functions, including the following:

F
[
e−a|t|

]
=

1√
2π

2a

a2 + ω2
, for a > 0

• Inverse Fourier Transform:

f(t) =
1√
2π

∫ ∞
−∞

f̃(ω) eiωt dω .

• Convolution:

(f ? g)(t) =

∫ ∞
−∞

f(u) g(t− u) du .

Questions:

1. Evaluate the following integrals.

(a)
∫∞
−∞ δ(3x)(x+ 2) dx

(b)
∫ 3

0
δ(x+ 1) cos(x) dx

(c)
∫ 1

−1
[

d
dxδ(x)

]
x dx

2. Compute the convolution f ? g of the following pair of functions.

f(t) = t2 − 2t

g(t) = δ(t− 3) + δ(t− 4)

3. What are the Fourier transforms of the following functions?

(a)
1√
2π

2a

a2 + t2
, for a > 0

(b)
1√
2π

2a

a2 + (t− 1)2
, for a > 0

(c)
1

t2 − 2t+ 5

(d)
1

t2 − t+ 1

1


