The Convolution Theorem/Derivatives & Integrals of Transforms-
HW Problems

In problems 1-4 calculate f(t) * g(t).
f=1 g =e'

2. fO=t g(t)=sin(t)

3. f(t)=t? g(t)=e¢et

4. f) =t glt)=t
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5a. Show thatif f(t) = e and g(t) = e®t, where a, b are constants,
then

(f * (&) = —= (e — e®).

b. By direct calculation of Laplace transforms, show that

LF*g)@®) = (LUF@)(Lg®)

for f(t) = e* and g(t) = e?* (where L is the Laplace transform).

In problems 6-8 use the convolution theorem to find the inverse
Laplace transform of the given function.

3
6. F(s) =5

1
7. F(s) = D
8. F(s)= :

s(s?2+4)



In problems 9-11 find the Laplace transform of the given function.
9. f(t) =tcos(3t)
10. f(t) = t?sin(3t)

et—1
t

11. f(t) =

In problems 12-14 find the inverse Laplace transform of the given
function.

12. F(s) = InC)

s2+4
13. F(s) =In( S+4)
2s
14. F(S) = m

15. Use the Laplace transform to transform ty” + (t — 2)y' +y =10
to find a solution where y(0) = 0 but y(t) Z 0.



