Math 231 Work Sheet 6 NAME:
Brief Table of Laplace Transforms

Function Example

L0] =0 N/A

Llc] =< L£[231] = 21

L) = 2 £l = 4

Lleot) = L et = L

Lle*t"] = —(S—Z)!nﬂ Lle*tt] = (Sf;)s
Llcos(bt)] = i3 Llcos(Tt)] = =7
Lsin(bt)] = =t Llsin(7t)] = =5

L[e™ cos(bt)] = e Lle? cos(3t)] = (3—35_)2+9
L[e® sin(bt)] = m Lle® sin(3t)] = (8753)2+9
Llaf(t) +bg(t)] = aL[f(t)] +bLg(t)] | L2+ 5] = L2] +5L[t] = 2 +5 ()

Laplace Transforms and Step Functions
Llu(t —a)f(t —a)] = " L[f(1)]

1. (a) Find Lu(t — 2)e**=2) (¢t — 2)?]. Hint: pull out u(t — a) which changes to e~
and change all t — a to ¢ inside [ ] then continue.

(b) Find L]u(t—1)(t+1)]. Hint: Write t+ 1 as a function of £ — 1, then proceed as (a).

(c) Find £7'[e=**5]. Hint: For £~'[e=*J(s)], first find j(t) with L[j(¢)] = J(s), then
replace the t by ¢t — a and put a u(t — a) in front.



2. Use Laplace transform to solve the IVP:

y" — 2y + 2y = 0 with y(0) = 2,4/(0) = 0.

3. Solve the initial value problem:

where
0, t<3,

ft)=<¢ 1, 3<t<4,
0, t>4.



