
Math 217 - November 11, 2010
Solutions
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L {f ′(t)} = s F (s)− f(0) L {f ′′(t)} = s2 F (s)− sf(0)− f ′(0)

L {ua(t)} = L {u(t− a)} =
1

s
e−sa L {u(t− a)f(t− a)} = e−asF (s)
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(f ∗ g)(t) =

∫ t
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f(u)g(t− u) du L {(f ∗ g)(t)} = F (s)G(s)

L {t f(t)} = −F ′(s) L {tn f(t)} = (−1)nF (n)(s)
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1. Write the functions by using unit step functions, ua(t) = u(t− a).

(a) f(t) =

{
π t < 4

e t > 4

(b) f(t) =

{
e2t t < 4

t3 t > 4

(c) f(t) =


cos t t < 2π

sin 2t 2π < t < 4π

cos 3t t > 4π

Lecture Problems

2. Let f(t) =

{
π t < 4

e t > 4



L {f(t)} =L {π(1− u(t− 4)) + eu(t− 4)}
=L {π + (e− π)u(t− 4)}

=
1

s
+

(e− π)e−4s

s

3. Let f(t) =

{
e2t t < 4

t3 t > 4

L {f(t)} =L {e2t(1− u(t− 4)) + t3u(t− 4)}
=L {e2t + (t3 − e2t)u(t− 4)}

=
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+ e−4sL {(t+ 4)3} − e−4sL {e2(t+4)}

4. Let f(t) =


cos t t < 2π

sin 2t 2π < t < 4π

cos 3t t > 4π

L {f(t)} =L {(cos t)(1− u2π) + (sin 2t)(u2π − u4π)

+ (cos 3t)(u4π)}
=L {cos t+ (− cos t+ sin 2t)u2π+

(− sin 2t+ cos 3t)u4π}

=
s

s2 + 1
+ e−2πsL {− cos(t+ 2π) + sin 2(t+ 2π)}

+ e−4πs(− sin 2(t+ 4π) + cos 3(t+ 4π)}
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}
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2
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{
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s2 + 4

}
=

1

2
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2
u(t− 2π) sin 2(t− 2π)


