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Chapter 06 : Fourier Transform

The following table may be useful in the sequel.

Function Form Fourier Transform Inverse Fourier Transform

u(t)







0, t < 0

1, t ≥ 0
1

j2πf
+ πδ(f) u(t)

δ(t)







∞, t = 0

0, t Ó= 0
,
∫ ∞

−∞ δ(t)dt = 1 1 δ(t)

du(t)
dt

δ(t) 1 δ(t)

Table 1 – Summary of unit step function u(t) and Dirac delta function δ(t) with forms and

Fourier transforms.

Exercise 1. Calculate the Fourier transform of the following functions :

1. x1(t) = te−2tu(t)

2. x2(t) = cos(3t) e−tu(t)

3. x3(t) = e−2|t|

Exercise 2. Calculate the invers Fourier transform of the following functions :

1. X1(f) =
1

(2 + j2πf)2

2. X2(f) =
1

2

(

1

1 + j(2πf − 3)
+

1

1 + j(2πf + 3)

)

3. X3(f) =
1

1 + (πf)2

Exercise 3. Solve the following differential equation using the Fourier transform :

dy

dt
+ 2y(t) = 5u(t), t ≥ 0

Find y(t) in the time domain.

Exercise 4. Solve the following second-order differential equation using the Fourier

transform :

d2y

dt2
+ 4

dy

dt
+ 5y(t) = u(t), t ≥ 0

1


