July 21 Math 2306 sec. 53 Summer 2022

Section 16: Laplace Transforms of Derivatives and IVPs
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Figure: We use the Laplace transform to turn our DE into an algebraic
equation. Solve this transformed equation, and then transform back.
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Impulse

A 32 Ib object is attached to a spring with spring constant 25 Ib/ft. A
dashpot induces 8 Ib per ft/sec of velocity. The object is at rest at
equilibrium. When t = {p, a unit impulse force f(t) = 6(t — fp) is
applied. Use the fact that Z{6(t — a)} = e~ % for any constant a > 0 to
determine the displacement x(t).
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Solving a System

We can solve a system of ODEs using Laplace transforms. Here, we'll
consider systems that are

> linear,

» having initial conditions at t = 0, and

» constant coefficient.

Let’s see it in action (i.e. with a couple of examples).
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Example

Solve the system of equations

CZ;; = —2x—-2y+60, x(0)=0
C(;}; = —2x—-5y+60, y(0)=0

Lk Xi= 2 {x0)y ad Dy - < {&0(%35
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Yinally
W= &L {X“’j
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