Math 341
Exam 2

Name:

July 26, 2006

his exam contains 4 problems. Do all of your work on your own paper, please leave white space between problen
In problems 1-4 partial credit will be given. SHOW YOUR WORK.

Problem 1

(25 pts) Calculate the Laplace transforms of the following functions,
(8) F(t) =t —3
(b.) f(t) = 13e®sin(t + )

(c.) f(t) = e Ptsin(3t)

i P=i<]
(d.) f(2) = {2, I<t<12.
aint), 2«1

(e.) f(t) = sin(t)cos*(t)




Problem 2

(36 pts) Compute the inverse Laplace transforms of, (use a convolution to state your answer for
(d.}), do NOT calculate the integrals implicit within those convolutions)

i s+1
Rel=a—a i
b.
& Py T =2 —35+6
L rp
& e - €48 +2)
(8) = s(s+1)
d.
el . 100s(s +2)
T (s +22+16)(s - 1)
Problem 3

(36 pts) Solve the initial value problems by the method of Laplace transforms.
(a.) ¥" +y =26, y(0) = 1, y/(0) = 2
(b.) ¥ —2¢' +y = u(t — 1), ¥(0) = 0 and ¢/'(0) = 1 (u(t) is the unit-step function)

() w'+w=4t—x), w(0)=0 an&qw'[ﬁ] =0 (4 the Dir.a.c Delta function)

Problem 4
(4 pts) Show explicitly from the defintion of the the Laplace transform that for a > 0,

L{3(t — a)}(s) = e~




TABLE 7.1 BRIEF TABLE OF LAPLACE TRANSFORMS TABLE 7.2 PROPERTIES OF LAPLACE TRANSFORMS

) Fis) = #{f}(s) ${5 + gh = {1} + g} .
[ _slh : “Eea #cf} = c*{f} for any constant ¢ .
: ] & 2 (0} s) = £{f}s — a) .

; fRE ey #{7'}s) = s2{7}(s) - £00)

R . >0 #{17}s) = £{F}s) - f(0) — £(0) .

i ; i e =0 Ef{f(n}} (s) = s"{ £ }s) — s*1£(0) — 5”2 *(0) — - — f1)(g) .
s

cos bt 2=, >0 2{rrO}s) = (~1r-S(2{A)s)--
SR

e, n=12%... 0 _m]nﬂ, s>a o
. ab Thus, fora = 0,

®sin bt s werc 6 S © 2Bt —a)ls)=e™.

e cos bt r}%?. s>a _thtngives P o,

®  Helul - a)}(s) = e =2{gle + a)}(s) .

The Laplace transform of u(t — a) witha = 0 is

Theorem 8. Let F(s) = #{ f}(s) exist for s > & = 0.If a is a positive constant,
then

®  {fle—ault—a)ls)=e™Fs), =
and, conversely, an inverse Laplace transform! of & “*F(s) is given by

(%) £~ Ye *F(s)}t) = flt — a)ult — a) .

RN e L S i S B

TRANSFORM OF PERIODIC FUNCTION

Theorem 9. If fhas period T and is piecewise continuous on [0, T, then

e
12y #{fis) = IF’{iﬁ L T

o 1-¢e

.:'; Theorem 11. Let f() and g(z) be piecewise continuous on [0, co) and of
exponential order o and set F(s) = £{f}(s} and G(s) = %{g}(s). Then

®  2{frgls) = Fls)Gls) ,

or, equivalently,

@  YFE)GEH) = (F=2)) .
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l ProsLem 1 ;’
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