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Math 334 Fall 2011 Homework 9

Basic

Problem 1. Use definition to compute L{sin b t}.

Problem 2. Compute

L{e−t t sin 2 t}(s). (1)

Problem 3. Compute the following inverse transforms.

a) L−1
{

s + 1

s2 + 2 s + 10

}

.

b) L−1
{

3

(2 s + 5)3

}

.

c) L−1
{

s − 1

2 s2 + s + 6

}

.

Problem 4. Use Laplace transform to solve the following problem:

a) y ′′ + 3 y ′ + 2 y =0; y(0) = 1, y ′(0) = 0;

b) y(4)− 4 y ′′′ + 6 y ′′− 4 y ′ + y = 0; y(0) =0, y ′(0) =1, y ′′(0) = 0, y ′′′(0) =1

c) y ′′− 2 y ′ + 2 y = cos t; y(0) = 1, y ′(0) = 0.

Intermediate

Advanced

Problem 5. Compute

L−1

{

ln

(

s+ 2
s− 5

)}

. (2)

Challenge

Problem 6. Solve

y ′′ + 3 t y ′− 6 y =1, y(0) = 0, y ′(0)= 0. (3)

Problem 7. Solve

x′ = 3 x− 2 y, x(0) = 1; (4)

y ′ = 3 y − 2x; y(0) = 1. (5)
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Answers:

• Problem 2:
4 (s +1)

[(s+ 1)2 +4]2
.

• Problem 3:

a) e−t cos 3 t.

b)
3

16
e
−

5

2
t
t2.

c)
1

2
e
−

1

4
t
cos

(

47
√

4
t

)

−
5

2 47
√ e

−
1

4
t
sin

(

47
√

4
t

)

.

• Problem 4:

a) 2 e−t
− e−2t.

b) t et
− t2 et +

2

3
t3 et.

c)
1

5
cos t−

2

5
sin t+

4

5
et cos t−

2

5
et sin t.

• Problem 5: (e5t
− e−2t)/t.

• Problem 6:
1

2
t2.

• Problem 7: x = y = et.
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