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1. Ache a solução geral:

a)
dx

dt
− 3x = et b)

dx

dt
− x = 2t+ 1 c)

dx

dt
+ 2x = sen t

d)
dx

dt
− x = 5 e)

dx

dt
= 3x+ e−t

2. Resolva as equações:

a)
d2x

dt2
− 2

dx

dt
− 3x = 0 b)

d2x

dt2
− 2

dx

dt
+ x = 0

c)
d2x

dt2
+ 3

dx

dt
= 0 d)

d2x

dx2
+ 6

dy

dx
+ 9y = 0

3. Determine a solução do problema:

a)
d2x

dt2
− 9x = 0 , x(0) = 1 e x′(0) = −1

b)
d2y

dt2
− 2

dy

dt
+ y = 0 , y(0) = 1 e y′(0) = 0

4. Resolva a equação:

a)
..
x −2x = 0 b)

..
x +5

.
x +6x = 0

5. Polinômio caracteŕıstico com ráızes complexas. Resolva a equação:

a)
d2x

dt2
+ 2

dx

dt
+ 5x = 0 b)

..
x +5x = 0

c)
d2x

dt2
+ 5

dy

dt
= 0 d)

..
x +8

.
x +20x = 0

6. Determine a solução geral:

a)
d2x

dt2
− 3x = cos 3t b)

..
x +4

.
x +4x = 2t+ 1

c)
d2y

dt2
− 3

dy

dt
+ 3y = t2 d)

..
x +4

.
x +3x = 8e2t

7. Variáveis separáveis. Resolva:

a)
dx

dt
= xt b)

dx

dt
= y2 c)

dy

dx
= x2 + 1

d)
dy

dx
=
y

x
, x > 0 e)

dx

dt
= x2 − 1 f)

dv

dt
= v2 − v



8. Equações diferenciais lineares de 1a
¯ ordem.

a)
dx

dt
= −x+ 2 b)

dx

dt
= 2x− 1

c)
dx

dt
= xsen t d)

dy

dt
= y + sen t

9. Equação de Bernoulli. Resolva:

a)
dx

dt
= 5y − 4x

y
b) v

dv

dx
= v2 − e2xv3

c)
dx

dt
=
x

t
−
√
x, t > 0 d) y′ = y − y3

10. Esboce o gráfico da solução que satisfa as condições iniciais dadas:

a)
..
x +2

.
x +2x = 0, x(0) = 0 e

.
x (0) = 1

b)
..
x +2

.
x +x = 0, x(0) = 1 e

.
x (0) = 0

c)
..
x −x = 0, x(0) = 2 e

.
x (0) = 0

11. a) Determine uma expressão em série de cossenos no intervalo (0, π) para a função
f(x) = sen x . (vide exerćıcio 15 lista 5)

b) Compute a soma
1

22 − 1
+

1

42 − 1
+

1

c2 − 1
+

1

82 − 1
+ ...

c) Compute o valor da série
∑
n≥1

(−1)n+1

(2n)2−1
= 1

22−1
− 1

42−1
+ 1

62−1
+ ...

12. a) Determine a série de Fourier da função f(x) =
x3 − π2x

3
, −π ≤ x ≤ π.

b) Compute o valor da série
∑
n≥0

(−1)n

(2n+1)3
= 1− 1

33 + 1
53 + ...+ (−1)n

(2n+1)3
+ ...

13. Seja α ∈ IR− ZZ e f(x) = eidx, −π < x < π e f(x+ 2π) = f(x).

a) Determine a série de Fourier de f .

b) Mostre que
π

sen π α
=

1

α
+ 2α

∑
n≥1

(−1)n

α2 − n2
.

c) Mostre que
( π

sen π α

)2

=
+∞∑

n=−∞

1

(α− n)2
.

Dica:

∫
eiβx dx =

eiβx

iβ
+ c , c ∈ lC

14. Seja f(x) = cos x, 0 < x < π.

a) Determine a série de senos de f .

b) Mostre que
π
√

2

10
=

1

22 − 1
− 3

62 − 1
+

5

102 − 1
− 7

142 − 1
+ ...

Respostas:

11. a)
1

2
b)

π

4
− 1

2
; 12. a)

π3

12


