Célculo IV — 22 sem./2012 Prof. Paulo A. Suzuki

CALCULO 4

12 LISTA DE EXERCICIOS
Transformada de Laplace

1. Calcule a transformada de Laplace da fungédo dada usando a definicao:

a) f(t) = 3 b) f(t) = 2t ¢) f(t) = €2

2. Determine a transformada de Laplace da fungéo dada:

a)cost—sent b) 4t sen 2t
)tP-3t+5 d) t - cos 5t

e) 2% — 4t + 1 f) (t + 4)°

g) 3™ + sen 6t h) £ - 3t + cos 4t

1) =3 cos 2t + 5 sen 4t

3. Calcule a transformada inversa de Laplace:

) 2s-5
a b
: s+16 ) s2 +16
c)i+i2 d > 5
s—-7 s (s+7)
1 6 21 3 4
s—4  (s—4)° stls 2 s®

4. Use a transformada de Laplace para resolver os seguintes problemas de valor inicial:
)y +4y=1; y(0)=-3 b)y'+ 4y =cost; y(0)=0
oy +2y=e’ y0)=1 dy+y=1y0)=6  y(0)=0

5. A partir da decomposicao em fragcdes racionais, verifique que:

1
L1 S,: —1+sent —cost
s(s“+1)

6. Resolva as equac0es diferenciais:
a)y +y=e” y(0)=0
b) y" -4y +4y =0; y(0) =0, y(@0)=1

c)y"+4y=0;y(0) =1, y(%):_l
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7. Calcule as transformadas de Laplace das fungdes dadas usando os teoremas de
deslocamento.

a) (P -3t+2)e™ b) e (t - 2)
c) e* (1 - cos ) d)et(1-t +sent)

8. Determine a transformada inversa de Laplace:

1 1
a) 5———— b) 5——
S +4s+12 s —4s5+5
1 s
c) —e™* d e
)33 )sz+9
) 3 ots : s-4
S+2 s —8s+10
1 1
Y - hy ——
9) (s-5)° )sz+63+7
25+4
s —4s+4

9. Resolva o problema de valor inicial:

y” + 4y =1() y(0)=1,y’(0)=0
f(t)=0, 0<t<4
f(t)=3, t>4
10. Resolva os problemas de valor inicial:
a) y” -5y’ + 6y =f(t) y(0)=0,y’(0) =0
b) y” + 9y = 1(t) y(0)=-1,y’(0)=1
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Respostas

1. Ver a resolucéo de exemplos da sala de aula.

2.
= 16s
g b) 25
52 +1 (32+4)2
2 3 5 . .
C) ———+= g L
3 2 s 7 .

t el 2 8 16

° 2 s ) = +—+—

(s+3)° s? s s s? s

3 6 s 3 .
g) —+ n8 3

s+1 32+36 S4 32 82 116
i) — 3s N 20

s2+4 s?+16
3.
) -2¢™ b) 2 cos 4t—%sen 4t
c)3e’ +t d)5te”
e)e4t_6te4t f)it‘l—gts—itg

12 51 9l

4.

1 13 _y . s 1
AN b) y=——e™" +_—cost+-—sent (*
)y =¢” d)y=1+5cost
(*) Sugestéo: Tente —— + 2B 2Cs

S+4 s°4+1 s°+1
6.
1,1 2
a) y(t)=—-e" +-e
) y(t) 3 3
b) y(t) = te”
c) y(t) = cos 2t — sen 2t; V(0) = =2 (**)

(**) Sugestdo: Trate y'(0) como um parametro desconhecido e determine-o ao fim do
processo.
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7.
6 3 2
a) i -+
(s+2)" (s+2)° s+2
1 s—4
C) -
s—4 s —-8s+17
8.
1 5
a) ——e2'sen4/8t
' s
1

c) E(t—5)2H(t—5)

e) 3¢ 2= H(t - 4)

9) 2 (t- 17V He-1)
i) 2¢” + 8 t e

9.

y(t) = cos 2t + % [L-cos2(t —4)H (t - 4)]

10.
a) y(t) = &3 * f(t) — e * f(1)

b) y(t) = %sen 3t * f(t) — cos 3t +% sen 3t
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y L2
(s+3)° s+3
1 2 1
— +
s+1 (s+1)° (s+1)°+1
b) e? sen't

d) H(t - 2)cos 3(t - 2)
f) e* cosh /6t
h) L e Hsenh V2t

V2



