
November 11 Math 2306 sec 54 Fall 2015

Section 7.3: Translation Theorems

Theorem (translation in s) Suppose L {f (t)} = F (s). Then for any
real number a

L
{

eat f (t)
}

= F (s − a).

Consequently L −1 {F (s − a)} = eat f (t) if L −1 {F (s)} = f (t).

Theorem (translation in t) If F (s) = L {f (t)} and a > 0, then

L {f (t − a)U (t − a)} = e−asF (s).
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Show L {f (t − a)U (t − a)} = e−asL {f (t)}
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A Couple of Useful Results

Another formulation of this translation theorem is

(1) L {g(t)U (t−a)} = e−asL {g(t+a)}.

The inverse form of this tranlation theorem is

(2) L −1{e−asF (s)} = f (t−a)U (t−a).
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Evaluate the Laplace or Inverse Laplace Transform

(a) L {2t U (t−3)}
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(b) L {cos t U
(

t − π

2

)
}
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(c) L −1
{

e−4s

s3

}
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(d) L −1
{

e−s

s(s + 1)

}
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Solve the IVP
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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