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544 CHAPTER 10 W The Laplace Transform

T

In exercises 1-5, use the indicated transform property to eval-
uate the Laplace transform of the given function, If the trans-
form can be evaluated by a second method, do so to verify
your answer. If a transform does not exist, explain why, When
possible, compare your result with that of DELAB.

1. Use
. 1 .
r‘ﬁf E_SIf(f)d[,
= 0
where f has period F to find the Laplace transforrn of

O sin e

(b) The square wave of penod 4 which is defined for

L{f}=

1 b I

'u

0=t =<4by
o = 1, 0<t <2,
B -1, 2<r<4
2. Use L{—tf (1)} = F' (s) to find the Laplace transforrn of
@ewith f=—t  =(c) = [(
(®) 1 with £(1) = —
(c) tcos2t

3.Use L{(—0)" f()} = F®(s) with an appropriate choice
of f to find the Laplace transform of

(a) rZEa!
(b) 23 cosme
(c) 5¢*sinhar

4. Use £ Ifu' fr) dr] = F(s)/s to find the Laplace trans-
form of

() sin

with f() =cosmt

at

Sy e
() = with f(r) = ¥

IS
(©) s with (1) = t*

5.Use L{f(1)/t} = [ F(s)ds with an appropriate choice
of f to find the Laplace transform of

(a) ¢t~ !sinh2¢
(b) ¢ !sin2s

1 —cost
(c) —

In exercises 6-8, use the indicated transform property (and
other properties as needed) to find the inverse of the given

transform. When possible, compare your result with that of
DELAB,

6. Use L {—tf (1)) =
4
(a) G-
2s
(82 4 16)?
3s

F'(s) to invert the Laplace transforms

(b
(©)

7. Use L {fo' f(r) dr] = F(s}/s to invert the Laplace trans-
forms

1
L B s(s -1
6(s —1)
® s3(s +2)

8.Use L{f(t)/t} = [ F(s)ds with an appropriate choice
of f to invert the Laplace transforms

@ -

4s
(.5‘2 + a2)2

9. Sketch a graph of the nonsymmetric square wave of period
T

(b)

a, 0<t<b,
—a, b=<r<T,
and find its Laplace transform.

f@) =

10, Sketch a grap:

f

and find its Li

In exercises 11-1
constants. When

|DELAB.

1. L {te*}

12, L {t"e*

3. £ {e® sin wt}
14. £ {t sin wt}
15, L(sinwt —a

16. Example 20 t

Use 1'Hopita
this limit.

17. Verify the cle

is of exponer

| 18. Supply the di

omitted from

1
19. Work throug

problem forc
which were ¢

0. Example 15

x4 4

where fisa

It concludes
whether this
this system:
quency?



Paul Davis

MAZ2051B13

WeBWork assignment number PD2051Laplace is due : 12/16/2013 at 10:00pm EST.

The link

http://users.wpi.edu/ pwdavis/Courses/MA2051B13/MA2051B13syllabus.htm

leads to the syllabus for the course. It contains the homework and test schedule, grading policy, and other information.

The primary purpose of WeBWorK is to let you know that you are getting the correct answer or to alert you if you are making
some kind of mistake. Usually you can attempt a problem as many times as you want before the due date. However, if you are
having trouble figuring out your error, you should consult the book, or ask a fellow student, one of the TA’s or your professor for
help. Don't spend a lot of time guessing — i’s not very efficient or effective.

Give 4 or 5 significant digits for (floating point} numerical answers. For most problems when entering numerical answers,
you can if you wish enter elementary expressions such as 2 A 3 instead of 8, sin(3 * pi/2)instead of -1, e A (In(2)) instead of 2,
(2+rtan(3))* (4 —sin(5)) A6—7/8 instead of 27620.3413, etc. Here's the list of the functions which WeBWorK understands.

You can use the Feedback button on each problem page to send e-mail to the professors.

1. (1 pt) Find the inverse Laplace transform f(t) =

o) 1
L7U{F(s)} of the function F(s) = ===, = — ~

32"1..64 ; ?‘
8e0s
! :L_I =
7o) {Sz a1

Answer(s) submitted: 7 2L

(incorrect) Wy 1T

b ; T
(G, : S I S S SN S| Sop— R ———

(Click on graph to enlarge)

(1) Represent f(r) using a combination of Heaviside step
functions. Use k(1 — a) for the Heaviside function
shifted a@ units horizontally.

fl) =

(2) Find the Laplace transform F(s) = £L{f(r)} for s #£ 0.

F(s)=£{f(t)} =
Answer(s) submitted:

) PEL S O U wr’s.- &

(incorrect) v f
(3. (1 pt) Find the inverse Laplace transform f(r) =
e S5s—12
—1 el -
L7H{F(s)} of the function F(s) 7625

55—12
_ -l _
f=4L {3276s+25}
Answer(s) submitted:
(incorrect)
4. (1 pt) Find the Laplace transform F (s) = £{f(t)} of the
function £{t) = ¢* cos(6t), defined on the interval ¢ > 0.

F(s) = L{e* cos(6r)} =
Answer(s) submitted:

(incorrect)

5. (1 pt) Consider the initial value problem
0 if0<i<3
Y+5y=4¢ 11 if3<t<7
0 if7 <1< oo,

(1) Take the Laplace transform of both sides of the given
differential equation to create the corresponding alge-
braic equation. Denote the Laplace transform of y(r)
by ¥(s). Do not move any terms from one side of the
equation to the other (until you get to part (b) below).

y(0) =6.

(2) Solve your equation for ¥ (s).

Y(s)=L{()} =

(3) Take the inverse Laplace transform of both sides of the
previous equation to solve for y(¢).

y(t)=




Answer(s) submitted:

(incorrect)

[ 6. [1pt)
(1) Set up an integral for finding the Laplace transform of
f(t) =4,

Fo=ctoy=[ —

whereA=__and B—___

(2) Find the antiderivative (with constant term 0) corre-
sponding to the previous part.

(3) Evaluate appropriate limits to compute the Laplace
transform of f(z):

Fs)=L{f}=—

(4) Where does the Laplace transform you found exist? In
other words, what is the domain of F(5)?

Answer(s) submitted:

(incorrect)

/7)1 p0)

(1) Find the Laplace transform F(s) = L{f(t)} of the
function f(1) = 93 + 9 + 4, defined on the interval
t>=0.

F(s) = L{9r5+9z+4} =

(2) For what values of s does the Laplace transform exist?

Answer(s) submitted:

(incorrect)

ta

8.1 pH)

(1) Find the Laplace transform F(s) = L{f(f)} of the
function f(z) = 7 + sin(6t), defined on the interval
t=0.

F(s)= L{T+sin(6t)} =

(2) For what values of s does the Laplace transform exist?

Answer(s) submitted:

(incorrect)

9. (1 pt) Consider the initial value problem

¥y +4y=g(t), y(0)=0, y(0)=0,
t Ho<t<7
where g(’):{ 0 H7<r<oo.

(1) Take the Laplace transform of both sides of the given
differential equation to create the corresponding alge-
braic equation. Denote the Laplace transform of y(r)
by ¥(s). Do not move any terms from one side of the
equation to the other (until you get to part (b) below).

(2) Solve your equation for ¥'(s).

Y(s)=L{y()} =

(3) Take the inverse Laplace transform of both sides of the
previous equation to solve for y(¢).

ye)=

Answer(s) submitted:

(incorrect)

10.:“(1 pt) Consider the initial value problem

y(0)=4.

(1) Take the Laplace transform of both sides of the given
differential equation to create the corresponding alge-
braic equation. Denote the Laplace transform of y(r)
by ¥(s). Do not move any terms from one side of the
equation to the other (until you get to part (b) below).

y +dy = 64y,




(2) Solve your equation for ¥ (s). Answer(s) submitted:
Y{s)= L{{t)} = .

(3} Take the inverse Laplace transform of both sides of the :
previous equation to solve for y(#). ©
y(t)= (incorrect)
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- Properties of Laplace Transforms
L F=Lf®), GG)=Le)
V' Transformof a derivative:
Layines asistorin pades ‘ SR LLF )} = sF(s) — F(0) |
LU @) = s*F(s) — 5£(0) — F(O

Convolutlon theorem:

E * i3 . -g ‘ -
., \ 1 i » E{/ Sr)gt—r) erE = F(s)G(s)
- 1 : ) . :S‘- ) . 0
' - | | Shifted transform;
S sl Ll f (1)) = F(s - a)
e 1 L5 > o
§ — &
: . a 0 .. Transform of a periodic function of period T':
sinat : ‘ m= s> L = |
h ']" i
e 0 SR 7 [ [ e~ f(t) dt
cos ar . m=5 a ‘ l—e=T Jo - .
sinh at = iag pd B (e Derivative ofat_raﬂsfqmi:
. S ‘ .JZ —if(z zF’(.S)'
cOSha‘{ . : m,S > a . { f( )}

A Ef{(—r):"f{r)} =F®), n=12...
. B e-as’ a > O , ' |
3t —a) ‘ ‘ F\ Tra_nsform of an mtegfai

{ ][ £ dr} e
Integral of a transfomn B
r {igl} :’j{w‘F(}') dr

- Transform of a shifted function using unit step fanction &

LIfG—a)U(t—a))=e"¥F(s), a>0



