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8. We would like to evaluate £(e~2 cos(4t)). We will use the formula

S

L(e™f(t)) = F(s —a), with a = =2, f(t) = cos(4t), and F(s) =

2+ 16
Hence we get
+ 2
2 os(4t)) = — =
e cos) = o7 16
13. We would like to evaluate £7! <;> Note that
s2—6s+ 10
1 1
765110 (s_apg1 T3
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where F(s) = 21 L(sin(t)). Using the formula
1
L7N(F(s—a)) =e”f(t), with a =3, f(t) = sin(t), and F(s) = — ey
s

we get
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20. We would like to evaluate [,_1< ) Note that



(s+1)?  (s4+2-12% (s+20°—-2(s+2)+1
(s +2) s+2¢ (s +2)

1 5 1 n 1
(5+27 (s+27  (s+2)7
= Fi(s+2)—2F(s+2)+ F3(s+2)

where

Using the formula

we get
1 2
,;1(52 i 2§4) = L(Fi(s+2) — 207 (Fy(s +2)) + L7 (Fy(s +2))
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= e_Qtt—Ze_%%—l—e_%%
t3

— o2y 42, 7

= e (t 7+ 6).

24. We consider the initial-value problem
{ y// o 4y/ +4y — t362t,
y(0) =0, y'(0) = 0.
Let Y(s) = L(y(t)). Applying the Laplace transform to the ode and taking into account
the initial conditions, we get
s2Y (s) — sy(0) — ' (0) — 4(sY (s) — y(0)) + 4Y (s) = L(t3e*)
6
2 _ (43 _
S (s7—4ds+4)Y(s) = L()(s—2) = 5_2)
6 6

(5—2)8 = EF(S —2), where F(s) = L(t°). (1)

& Y(s) =

2



Using the formula
L F(s—a))=e"f(t), with a =2,

we get from (1)

6 1

LY (s)) = D52t — 45t
J(t) = LY () = D6 = e
[
38. We would like to evaluate L£(e* 'Us(t)). We will use the formula
1
L(f(t —a)ld,(t)) = e F(s), witha=2,f(t) =e", and F(s) = 1
s
Hence we get
L@ U(t)) = e = O
? s+1 s+1°
[
47. We would like to evaluate £_1< c )
s(s+1)
Note that
1 A B A+ B)s+ A
s(s+1) s s+1 s(s+1)

We deduce from (1) that

It follows from (1) that

which leads to



where

Using the formula
L e ™ F(s)) = f(t — a)Uy(t), with a =1,

we get

66. We consider the initial-value problem

{ Y+ 4y = f(1),
y(0) =0, ¥ (0) = -1

where
1, if 0<t<1

f(t):{o, if > 1.

Let Y(s) = L(y(t)). Applying the Laplace transform to the ode and taking into account
the initial conditions and the fact that f(t) =1 — U, (t), we get

—S

Y (s) — sy(0) — ' (0) + 4Y (s) = L(1) — LI (1)) = % -Z
& (SPHAY(s)+1= % - 6:
1 1 i 1
& Y(S) = TS +4 8(82 +4) - 5(52+4>- (1)



Note that

1 A Bs+C _ (A+DB)s*+0s+4A

s(s?+4) s * s244 s(s?+4)

We deduce from (2) that
4A =1, A=1/4,
A+B=0, & { B=-1/4
C=0 C=0
It follows from (1) and (2) that
1 11 1 s 1 .1 1 S

—S —S

Y(s)= —— oy Tes_ %
O =-gratis 17r1 1 571 w14

which leads to

o = e =3e () ke () e () i
= () 4§ — L7 R(S) + L7 (e R(s)
where
Fi(s) =~ = £(1)
) (s) = 3214 = L(cos(2t)).

Using the formula

we get
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