Math 417 — Section 81 Solutions

1. Note that on the semicircle Cg in Figure 103 on p. 288 (v > v/2),

[F(s)] =

53 R?
m”vﬁ:ﬁﬁo as R — o0

The inverse Laplace Transform exists and its value is:
4
() =" Res[e™ F(s)]
n=1 o

The residues occur at s12 = +1/2 and 834 = +iv/2. The values are:

s1t o3 1
Res e*'F(s) = i = eV
s=51 (51 — 82)(81 — 83)(81 - 84) 2

sat o3 1
Res e*' F(s) = © % = Ze V2
§=82 (52 - 51)(52 - 53)(52 — 54) 2

es3ts3 1,

Res e F(s) = 3 = eV
§=83 ( ) (53 — 51)(53 — 52)(53 — 54) 2

Sat o3 1 .
Res e F(s) = S = e V2
5=54 (84 — 81)(84 — 82)(84 — 83) 2

Therefore,
V2t —V/2t iv/2t —iV/2t
Ft) =& *’26 46 +28 — cosh(v/2t) + cos(v2t)

2. Note that on the semicircle Cr in Figure 103 on p. 288 (y > 0),

[F(s)| =

25 — 2 R 1
"R R2

- 0 R
(s+1)(s2+2s+5) o o

The inverse Laplace Transform exists and its value is:

f(£) =2 Res[e*F(s)]

The residues occur at s; = —1 and sp 3 = —1 & 2¢. The values are:
es1t(2s) — 2) -~

R StF -_—_——— - t
¢ () $242s1+5 c

et (285 — 2) 1 .
Res e*'F(s) = = Z(1 — §)e(~1+20)t
S$=82 ( ) (32 + 1)(82 — 83) 2( )

e%3t(2s3 — 2) 1 NV
Res e F(s) = = Z(1+44)el~1-20¢
B e ) = o s sy~ 20 Y

Therefore, after some simplification we have:

f(t) = e "(—1+ cos 2t + sin 2t)



3. Note that on the semicircle Cr in Figure 103 on p. 288 (v > 1),

|[F'(s)| = peanrd e

12 ‘ 1
The inverse Laplace Transform exists and its value is:

3
75 =" Res[e*'F(s)]

The residues occur at 5123 = —2,1+ iv/3. The values are:
Res e’ F(s) = 12¢n! — 2
s=81 (51 — s2)(s1 — s3)
Res " Fls) = oy = (0 VT
S}iesi e Fls) = (83 — if;;: — 52) B _%(1 B i\/g)e(lfi\/g)t

Therefore, after some simplification we have:

f(t) = e 4 ' (v/3sin(V/3t) — cos(V/3t))



