
April 28 Math 2306 sec 59 Spring 2016
Section 16: Laplace Transforms of Derivatives and IVPs

An LR-series circuit has inductance L = 1h, resistance R = 10Ω, and
applied force E(t) whose graph is given below. If the initial current
i(0) = 0, find the current i(t) in the circuit.
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LR Circuit Example
Last time, we determined that E(t) = E0U (t − 1)− E0U (t − 3). This
makes the IVP we’re trying to solve

di
dt

+ 10i = E0U (t − 1)− E0U (t − 3), i(0) = 0.
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Solve the IVP

y ′′ + y =

{
3, 0 ≤ t < 4
2t − 5, t ≥ 4

y(0) = 1, y ′(0) = 0
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The Second Shifting Theorem
Using the definition of the Laplace transform, show that

L {f (t − a)U (t − a)} = e−asL {f (t)}
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