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1. Calcule L{f(t)}.

(a) f(t) = tneat (b) f(t) = teat sen (bt) (c) f(t) = teat cos(bt) (d) f(t) = t µ2(t)

(e) f(t) = cos(2t)µπ(t) (f) f(t) = (t− 1)3et−1µ1(t) (g) f(t) = t2 cos t (h) f(t) = e2−tµ2(t)

2. Calcule L−1{F (s)}.

(a) F (s) =
1

(s− 1)4
(b) F (s) =

e−2s

s3
(c) F (s) =

(1 + e−2s)2

s+ 2
(d) F (s) =

se−
πs
2

s2 + 4

(e)
e−s

s(s+ 1)
(f) F (s) =

s

(s2 + 1)2

3. Resolva os PVIs.

a)

{
y′ + 4y = e−4t

y(0) = 2
b)


y′′ − 4y′ + 4y = t3e2t

y(0) = 0

y′(0) = 0

c)


y′′ − y′ = et cos(t)

y(0) = 0

y′(0) = 0

d)

{
y(4) − y = 0

y(0) = 1, y′(0) = 0, y′′(0) = −1, y′′′(0) = 0

e)


y′′ + 4y = sen (t)U(t− 2π)

y(0) = 1

y′(0) = 0

f)


y′′ + y = f(t)

y(0) = 0

y′(0) = 1

onde f(t) =


0 0 ≤ t < π

1 π ≤ t < 2π

0 t ≥ 2π

4. Prove a comutatividade, a distributividade e a associatividade para a convolução.

(a) f ∗ g = g ∗ f

(b) f ∗ (g + h) = f ∗ g + f ∗ h

(c) f ∗ (g ∗ h) = (f ∗ g) ∗ h

5. Calcule L{f(t)} onde

(a) f(t) =

ˆ t

0

(t− τ)2 cos 2τdτ (b) f(t) =

ˆ t

0

e−(t−τ) sen τdτ (c) f(t) = t

ˆ t

0

sen τdτ

(d) f(t) =

ˆ t

0

(t− τ)eτdτ (e) f(t) =

ˆ t

0

sen (t− τ) cos τdτ (f) f(t) = 1 ∗ t3

6. Usando convolução calcule a transformada inversa das seguintes funções:

(a)
1

(s− 4)(s− 3)
(b)

s

(s2 + 1)(s− 3)

(c)
1

s2 − 2s+ 1
(d)

1

s2(s− 5)

7. Resolva as seguintes equações integrais.

(a) y(t) = 5t+

ˆ t

0

y(τ) sen (t− τ)dτ

(b) y(t) = 2 sen 4t+ 3

ˆ t

0

y(τ) sen 4(t− τ)

1


