
Integral Transforms (2018)

Exercise 1/Week 43

1. Let k ∈ R and a > 0 be constants. Calculate the Laplace transform of the functions

a) f(t) =

{
k, 0 ≤ t < a
0, otherwise

, b) g(t) =

{
kt, 0 ≤ t < a
0, otherwise

.

2. Let a, b ∈ R be constants. Derive the Laplace transform of the functions

a) f(t) = eat cos bt, b) g(t) = teat cos bt

from the Laplace transform of cos bt.

3. Calculate the Laplace transform of f(t) = cos2 t using the Tables on Laplace transform
and
a) the formula cos2 t = 1

2
(1 + cos(2t));

b) the formula f ′(t) = −2 sin t cos t = − sin(2t).

4. a) Calculate the Laplace transform of the convolution

sin at ∗ cos bt (a, b ∈ R).

4. b) By means of Laplace transform calculate the following convolution:

sin at ∗ cos at (a ∈ R).

5. Calculate the inverse Laplace transform of the following functions:

a) F (s) =
s

(s− 1)3

b) F (s) =
s e−2s − e−2s

(s− 1)3


