MA 221 Homework Solutions
Due date: February 26/27, 2009

7.3 p. 365 #1, 3, 11, 21, 25a,b, 31, 33;

(Underlined problems are to be turned in)
For problems 1, 3 and 11, determine the Laplace transform of the given function using
Table 7.1 and the properties of the transform given in Table 7.2.

1.) t2 +elsin2t
By the Iinearity of the Laplace transform,
L£{t? +etlsin 2tl}(s) = L{t?}(s) + L£L{etsin 2t} (s)
L{2(5) = Sy = 55> 0
L£4{et sm2t}(s) s];z s>1;
L{12 +elsin2th(s) = 2 + — 2
{ y(s) = i c_1)7+4
3.) etcos3t+eft -1
By the linearity of the Laplace transform,
;€<[e*t cos 3t + ebt — 1}(5) L£{etcos3t}(s) + £{e}(s) — £{1}

_ +1 .

L{e7'cos3t}(s) = - ( 1)] +32 = e S L
L£{e®}(s) = 5,5 > 0;
£{1y = L,s>0.

Zt 6t _ s+l 1 1
L£{etcos3t+eb —1}(s) = ohhe Tse T F
11.) cosh bt
L{coshbt}(s) = L{LEZ}(s) = F[LL™H(S) + L PHE)] = & + 5] = o5

21.) Given that £{cosbt}(s) = ﬁ use the translation property to compute

L{e®cosbt}(s)
L{ef(t)}(s) = F(s—a)
In this case f(t) = cosbt

For £{cosbht}(s) = F(s) = % — F(s—a) = s—a

+b? (s—a)? +b?
L{e*coshty = —S=2
1 ; (s—a)?+b?
25.) Use formula (6) to help determine
(a)L[tcosbt]

By property (6) on pg. 363 /
L[tcosbt] = —[£{cosbt}] = _[ s ] _ _s%p?

s2+h2 (s2+h?)2

£[tcosbt] = =

(s2+h?)2




(b)sL[t? cos bt]
By property (6) on pg. 363

L[t?cosht] = [t(tcos bt)] = —£L[tcosbt]’
" s2-p2 -‘ 2s3—6sh?
(s2+b?)? (s2+b?)3
3 2
L[t?cosht] = —(52+E§§’3

31.) Show that for c<0, the translated function

g(t){o, 0<t<c}
f(t—c),c<t
has the Laplace transform
L{g}(s) = e =L} (s)
L{g)}(s) = | :e*Stg(t)dt = S(O)dt+ [ fe*“f(t—c)dt —  Llet(t—c) = u,dt = du
= : e SUOf(u)du = e~ | :’e—wf(u)du = e~ SLLf(1)}(s).

33.) Let g(t) be the given function f(t) translated to the right by c units. Sketch f(t)and g(t)
and find £{g(t)}(s)
f(t) = t, c=1 . .
LMy = L gt = [ Ot + [ , e f(t—cydt = (t—c - u,dt - du)
= [ e Of(u)du = e [ e Hf(u)du = esL<Ff()}
LM} = e LU WD}

withc =1

L{O)}) =eWL{y = &
Graph:
red line: g(t)

black line: f(t)






