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Problem 1.

1. Show (by using the definition of Laplace transform) that ept L
→

1

s − p
, with ROC specified by

Re(s) > Re(p), where p is a complex number.

2. Repeat the problem above after dinner.

3. Repeat the problem above before breakfast.

4. Set the alarm at 2 a.m., get up, and redo the problem.

Problem 2. Prove the following (by using the definition of Laplace transform)

1. δ(t)
L
→ 1.

2. 1(t)
L
→

1

s
.

3. sin(ω0t)
L
→

ω0

s2 + ω2
0

.

4. cos(ω0t)
L
→

s

s2 + ω2
0

.

5. If x(t)
L
→ X(s) and y(t)

L
→ Y (s), then αx(t) + βy(t)

L
→ αX(s) + βY (s), where α and β are

scalars (real or complex).

6. If y(t)
L
→ Y (s), and z(t)

∆
= ẏ(t), then z(t)

L
→ sY (s) − y(0). (hint: use integration by parts)

Problem 3. Prove the following (use the results of the previous problem)

1. If y(t)
L
→ Y (s), and z(t)

∆
=

∫ t

0
y(τ)dτ , then z(t)

L
→

1

s
Y (s).

2. t(t)
L
→

1

s2
.

3. tept L
→

1

(s − p)2
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