CHAP. 6 Laplace Transforms

6.8 Laplace Transform: General Formulas

Formula Name, Comments Sec.
F(s) = L{f()} = J e_Stf(t) dt Definition of Transform
0 6.1
() = £HF(s)) Inverse Transform
Llaf(t) + bg(t)} = aL{f(t)} + bL{g(®)} Linearity 6.1
at _ _
W) = Fs = a) s-Shifting
SB_l{F(s —a)} = eatf(t) (First Shifting Theorem) 6.1
L(fN) = sL(f) — f(0)
Lf"Y = 2L f) — sf©O) — f'(0) Differentiation of Function
g(f(n)) = §"P(f) — s(n_l)f(()) — ... 6.2
e — f('n—l)(o)
! 1
${J f(7) dT} =3 L) Integration of Function
0
t
(f*)@®) = Jf(T)g(t —T1)dr
Ot
= jf(l — 1)g(r) dr Convolution 6.5
0
L(f*g) = L(fH¥(g)
F{ft — a)ult — a)} = e~ “F(s) ¢-Shifting s
P He BF(s)} = f(t — a)u(t — a) (Second Shifting Theorem) ’
P{f} = —F "(s) Differentiation of Transform
£(0) = 6.6
i{T} = J F(s)ds Integration of Transform
p 6.4
L(f) = - J e 7S (r) dt f Periodic with Period p Project
1 —e DS ) 16




SEC. 6.9 Table of Laplace Transforms

6.9 Table of Laplace Transforms

For more extensive tables, see Ref. [A9] in Appendix 1.
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F(s) = Z{f(0} £ Sec.
1 s 1 )
2 1/s% t
3 1/s"  (n=1,2,") " — 1) o1
4 1/ Vs 1/t '
5 1/5%2 2V
6 1/ (a>0) 17T (a) ]
7 . 1 - eat )
1
8 te®
(s — a)® |
6.1
9 ! n=12-) ! n-lgat
(s —a)" (n — 1!
1 |
10 k > 0) —
(s — a)k L'(k) J
L I (a # b) ! (e¥ — %
(s —a)s — b) a—b>b
S
2| —m— #b ab _ pebt
G-ae-bpn U7P a9 )
13 ! — sin wt )
s2 + a)2 w
14 s cos wt
s2 + a)2
15 ! l sinh at
s2 _ a2 a
K > 6.1
16 cosh at
82 - a2
1 1
17 —e™ sinh wr
(s — a)2 + o> @
18 s a e cos wt
(s —a)? + o /
1 1 )
19 5 5 fz(l — COS wt)
s(s® + %) 0]
| | 6.2
20 5 5 5 73(0); — sin wt)
s9(s7 + o) [0) J

(continued)
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Table of Laplace Transforms (continued)

F(s) = £{f®} S Sec.
21 B ——(sin wt — wt cos wt)
(S2 + w2)2 203
22 B — L sin wt + 6.6
(5% + 0?2 2o
52 1
23 T 2 T(Sin wt + wt cos wi)
(52 + 0 w -
24 s (a2 #* bz) (cos at — cos br)
(s + a®(s % + b?) b2 — a?
1 1 . .
25 —_— ——(sin kt cos kt — cos kt sinh kt)
st + 4kt 4k3
2% | % sin kt sinh kt
s+ 4k 2k
1 1 . .
27 ——(sinh kt — sin kr)
st — Kt 2k3
K 1
28 ——(cosh kt — cos ki)
st —k* 2k>
29 Vs—a— Vs —b ¥(ebt )
2V
1 a—»>b
30 | ————— —larbury (—t) 155
Vs+aVs+b ¢ 0 2
1
31 o Jo(ar) J54
32 : LR
(s — a)3/2 \/7Tte ( a@
k—1/2
33 ! (k> 0) v (i) Ly ofat) 155
(s2 — az)k I'(k) \2a
34 e /s u(t — a) 6.3
35 e ® 8(t — a) 6.4
36 ée-’“/s Jo(2Vkt) J5.4
Ik
37 ——e7 /s cos 2Vkt
Vs Tt
38 1 P ! sinh 2Vt
53/2 A /7Tk
39 e—k\/§ (k > O) k e—k2/4t
2Vare3

(continued)
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