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1. Consider a function f(t) with Laplace transform L{f(t)} = F (s). Prove that if k > 0 is a
constant then

L{f(kt)} =
1

k
F
( s
k

)
.

2. Use known Laplace transforms and the fact that

cosh(x) =
ex + e−x

2

to find the Laplace transform of cosh(kt), where k is a constant.

3. For each of the following functions F (s), determine a function f(t) such that L{f(t)} = F (s).

(a) F (s) =
1

2s− 6

(b) F (s) =
4s− 1

s2 + 16

(c) F (s) =
s− 3

s2 − 2s+ 5

(d) F (s) =
2

s
− 1

s+ 2

4. Use the Laplace transform to solve each of the following initial value problems.

(a)
dy

dt
+ 3y = 2e−t, y(0) = 1

(b)
dy

dt
− 2y = e2t cos(3t), y(0) = 0

(c)
d2y

dt2
− 5

dy

dt
+ 4y = 0, y(0) = −2, y′(0) = 7

(d)
d2y

dt2
+ 2

dy

dt
+ 10y = 0, y(0) = 0, y′(0) = 3
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5. Use the Laplace transform to solve each of the following systems of differential equations.

(a) The system

dx

dt
= 3x− 2y

dy

dt
= 4x+ 7y

where x(0) = 3 and y(0) = 2.

(b) The system

dx

dt
= x− 4y + et

dy

dt
= x+ y

where x(0) = −1, y(0) = 0.

6. Find the Laplace transform of each of the following functions.

(a) f(t) = u2(t)e
t

(b) f(t) =

{
cos(3t− 12) + 4, t ≥ 4

4, t < 4

(c) f(t) =

{
t, 1 ≤ t < 3
0, t < 1 or t ≥ 3

7. For each of the following functions F (s), determine a function f(t) such that L{f(t)} = F (s).

(a) F (s) =
e−2s

s− 7

(b) F (s) =
e−3ss

s2 − 4s+ 29

(c) F (s) =
e−2s − e−5s

s2 − 2s+ 1

8. Solve the initial value problem

d2y

dt2
+ 9y = uπ(t) cos(t− π), y(0) = 0, y′(0) = 2.


