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Laplace Transforms

£f(x) F(s) = £{f(x)}

1

I - (s>0)
5
|

X — (s>0)
Lo

(n—DN!

U (n=1,2,..) (s>0)

Jx %‘\I’ES 2 o5>0)

1x Jrs ™ (s>0)

(1)(3)<5)~»(2n—n\/:?5 i

O (=12, ..) 5 (s>0)
eas 1 y
€ — (s>a)
s—a
; a
sin ax = ~ (s>0)
s 4a
5
cOS ax 5 - s5>0
s +a
y a
sinh ax = (5 >lal)
s —a
' ) s
cosh ax (s>lal)
sT—a
: 2as
X SIn ax _ (520
(5" +a™)”
s —a?
X €COs ax ——— (>0)
(s +a)
R (n—1)!
Sl n=1,2....) ~ (s>a)
(s—a)




www KHOSROTASH.com

f F(s) = 2{f(x)}
15. &P sin ax ¢ s>b
(s—b) +d° ( )
16. eb* cos ax % (s >b)
(s—bY+a
3
17. SIn ax — ax cos ax ZL“ (s>0)
(s +a)
18 1w 1
a 1+ as
19. L -1y 1
a s(s —a)
20. 1 —ea !
s(1+ as)
21. sze”‘/“ _r
a (1+ as)*
22, e e __r
a-b s—a)s—Db)
23 e—x/a efx/b 1
a—b 1+ as)(1 + bs)
24, (1 + ax)e™ _5
(s—a)?
1 _ s
25, —(a—x)e ' -
a (1 + as)’
ax bx )
26. ae” —be” S
a—b (s—a)s—b)
27 ae” b b€7 xla 5
ab(a —b) A+ as)(1L+ bs)
28. iz(e‘”‘ —1-ax) _
a sS(s—a)
2
29. sin’ ax e
s(s” + 4a’)
2
30. sinh? ax e
s(s” —4a")
1 ax ax ax ax 3
31. —=| cosh—=sin—= —sinh—=cos— 4
ﬁ( NN ) 22 ] s'+at




www KHOSROTASH.com

f F(s)= 2{f®)}
2
32. X ginh &L as
\/_ NG st+a’
1 ax (LS'Z
33. — smh + sin —=Ccos—
\/5( N N RN R /) ] stha
3
34, cosh S
LR s ta
1 . . 3
35. —(sinh ax — sinax) 4
2 4t
1 a’s
36. —(cosh ax — cosax)
2 Py
1 . . as
37. —(sinh ax + sin ax)
2 PRI
1 ¢
38 —(cosh ax + cosax)
2 g
2
39. sin @x sinh ax &
st +4q?
2 2
40. cos ax sinh ax M
s'+4a”
2 2
41. sin @x cosh ax M
s"+4a”
3
42. cos ax cosh ax %
s"+4a
1 . as
43. —(sinax + axcosax)
2 (s*+ah
ax . 53
44. cosax — —sinax
2 (s> +ah
1 . a’
45, —(ax cosh ax — sinh ax)
2 (SZ aZ)Z
X . as
46. —sinh ax —_—
5 (52 _ a2)2
1 . as’
47. —(sinh ax + ax cosh ax) e
2 (s* —a)?
48 5

ax .
cosh ax + 7s1nh ax




www KHOSROTASH.com

hie)

F(s) = £{f()}

asinbx — bsin ax

ab

49,
a* - b’ (P + (st + b
30 cosbx — cosax s
. at - b (s +ah)(s* + b
51 asin ax — bsin bx §2
o -0 (s> + a)(s” + b?)
50 a® cosax — b* cosbx 53
. at - b (s +aH(t + b
53 bsinh ax — asinh bx ab
' Z b (52 —a®)(s* = bY)
51 cosh ax — cosh bx s
' 2 _p2 T
a—b (5" —aH(s" = b)
55 asinh ax — bsinbx s?
| @ b (s —a)(s — b)
56 a* cosh ax — b* cosh bx s
’ &t — b? (Sz_az)(sz_bz)
2
57. X — lsinwc 4
a 52(52 +LI2)
2
58. lsinha)c—)c a
a st —ah)
ax . at
59. 1—cosax — —sinax > =
2 s(s”+a’)
ax . a
60. 1— cosh ax + —sinh ax > —
2 s(s*—a’)
61 14 b* cosax — a* cosbx a*b?
a’ - b’ s(s* + ah(s* + b
62 1+ b? cosax — a* coshbx a’b?
at-b s(s* —a*)(st = bY)
1 s o . @
63. —[(3—a"x")sinax —3ax cos ax] —
8 (s"+a”)
X . a’s
o4. —[sin ax — ax cos ax] —
8 (5" +a’)
3.2
65. é[(l +a’x*)sinax — axcosax] as

(s> +a*y




www KHOSROTASH.com

f® F(s) = Z{f(x)}
1 2 2. . a’
66. —[(3 + a x")sinh ax —3ax cosh ax] _
] (Sz _ az)s
x . as
67. —(ax cosh ax — sinh ax)
8 (Sz — az)s
3.2
68. l[wccosh ax — (1 — a*x*)sinh ax] 2a 5 3
8 (s"—a")
69. i(l —e x/a)n 1
n! s(as +D(as+2)---(as+n)
0. sin (@x + b) ssinb + acosb
s +d’
7 cos (ax+b) scosb—asinb
s"+a’
2
72. e — ™| cos ax\/g —Bsin AR E 33a -
2 2 s +a
73 14+ 2ax s+a
. X sw/;
_ 1
74. e “lrx
s+a
1
75. (€™ — e™) Js—a—4s—b
2x7x
1 1
76. cos2+/ax —e®
Jrx Js
77 ! cosh 2ax ! e
' Jrx Js
78. Lsin 2Jax 52l
ar
1
79. sinh 2+ ax 3P0
Narn
1 —als
80. J,2ax) —e
s
31 Jxlad (2 ax) Size"“
82. (x/a)”*“”Jp,l(z\/ax) (p>0) 5 Pe s




www KHOSROTASH.com

fx) F(s) = Z{f)}
1
83. Ji
o) [SZ 11
sT+1—s
84. J1(x) ~
s +1
2
85, L (p>-1) Ws +1-97
s7+1
» 1
86. I (@) | p>-t oty
2 \/7;(52 +a2)p+(1/2)
p-1 1
87. (p>0) -
Tip) s?
ag. 4" p) Lm0 1
(2n)! Jr s"s
p-1
£9. T (p>0) !
I'(p) (s+a)’
90, 1-¢” mi=¢
X s
bx ax —
o1. e —¢ In>—%
X A b
a2, 2sinhwc lns +a
x s—a
2 2
93, %(l—coswc) lns +2a
x s
2 2
4. 2(cos bx — cosax) In SZ hi az
X s“+b
sinax
95, arctan—
x s
96. g sinax cos bx arctan L
X sS—d + b
97. sin laxl|

a 1+ ¢ @5
SZ + aZ 1_ e—(ﬂ:/a)s

|







