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Laplace Transform Table

Larger table of Laplace transforms.

𝑓 (𝑡) 𝑓 (𝑠) page

1 𝛼 𝑓 (𝑡) + 𝛽𝑔(𝑡) 𝛼 𝑓 (𝑠) + 𝛽𝑔(𝑠) 106

2
d 𝑓 (𝑡)

d𝑡
𝑠 𝑓 (𝑠) − 𝑓 (0) 107

3
d2 𝑓 (𝑡)

d𝑡2
𝑠2 𝑓 (𝑠) − 𝑠 𝑓 (0) − 𝑓 ′ (0) 107

4
d𝑛 𝑓 (𝑡)

d𝑡𝑛
𝑠𝑛 𝑓 (𝑠) −

𝑛∑︁
𝑖=1

𝑠𝑛−𝑖 𝑓 (𝑖−1) (0) 107

5
∫ 𝑡

0
𝑓 (𝑡′) d𝑡′

1
𝑠
𝑓 (𝑠) 107

6 𝑡𝑛 𝑓 (𝑡) (−1)𝑛 d𝑛 𝑓 (𝑠)
d𝑠𝑛

107, 228

7 𝑓 (𝑡 − 𝑎)𝐻 (𝑡 − 𝑎) 𝑒−𝑎𝑠 𝑓 (𝑠) 108

8 𝑒𝑎𝑡 𝑓 (𝑡) 𝑓 (𝑠 − 𝑎) 108

9
∫ 𝑡

0
𝑓 (𝑡′)𝑔(𝑡 − 𝑡′) d𝑡′ 𝑓 (𝑠)𝑔(𝑠) 108, 227

10 lim
𝑡→0+

𝑓 (𝑡) (initial value theorem) lim
𝑠→∞

𝑠 𝑓 (𝑠) 108, 227

11 lim
𝑡→∞

𝑓 (𝑡) (final value theorem) lim
𝑠→0

𝑠 𝑓 (𝑠)† 108, 227

12 𝐻 (𝑡) 1
𝑠

109

13 𝛿(𝑡) 1 115

14 𝛿 (𝑛) (𝑡), 𝑛 ≥ 0 𝑠𝑛 115

15 𝑡
1
𝑠2

109

16 𝑡𝑛, 𝑛 > −1
Γ(𝑛 + 1)
𝑠𝑛+1 109

17 𝑒𝑎𝑡
1

𝑠 − 𝑎 109

18 𝑒𝐴𝑡 , 𝐴 ∈ R𝑛×𝑛 (𝑠𝐼 − 𝐴)−1 112

19 𝑡𝑒𝑎𝑡
1

(𝑠 − 𝑎)2 109
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𝑓 (𝑡) 𝑓 (𝑠) page

20 sin𝜔𝑡
𝜔

𝑠2 + 𝜔2 109

21 cos𝜔𝑡
𝑠

𝑠2 + 𝜔2 109

22 sinh𝜔𝑡
𝜔

𝑠2 − 𝜔2 109

23 cosh𝜔𝑡
𝑠

𝑠2 − 𝜔2 109

24 𝑒𝑎𝑡 sin𝜔𝑡
𝜔

(𝑠 − 𝑎)2 + 𝜔2 109

25 𝑒𝑎𝑡 cos𝜔𝑡
𝑠 − 𝑎

(𝑠 − 𝑎)2 + 𝜔2 109

26
𝑚∑︁
𝑛=1

𝑝(𝑠𝑛)
𝑞′ (𝑠𝑛)

𝑒𝑠𝑛𝑡 , 𝑞(𝑠𝑛) simple zero
𝑝(𝑠)
𝑞(𝑠) 315

27
𝑚∑︁
𝑛=1

𝑒𝑠𝑛𝑡
𝑟𝑛∑︁
𝑖=1

𝑎𝑛𝑖𝑡
𝑖−1, 𝑞(𝑠𝑛) zero of order 𝑟𝑛

𝑝(𝑠)
𝑞(𝑠)

∗
316

28
𝑘

2
√
𝜋𝑡3

𝑒−𝑘
2/(4𝑡 ) 𝑒−𝑘

√
𝑠 , 𝑘 > 0 337

29
1

√
𝜋𝑡
𝑒−𝑘

2/(4𝑡 ) 𝑒−𝑘
√
𝑠

√
𝑠
, 𝑘 > 0 337

30 erfc
(
𝑘

2
√
𝑡

)‡
𝑒−𝑘

√
𝑠

𝑠
, 𝑘 > 0 337

31
𝑒𝛼𝑡

2
√
𝛼

{
𝑒−𝑘

√
𝛼 erfc

(
𝑘

2
√
𝑡
−
√
𝛼𝑡

)
− 𝑒𝑘

√
𝛼 erfc

(
𝑘

2
√
𝑡
+
√
𝛼𝑡

)}
𝑒−𝑘

√
𝑠

(𝑠 − 𝛼)
√
𝑠
, 𝑘 > 0 337

32
2
√
𝜋

√
𝑡 𝑒−𝑘

2/(4𝑡 ) − 𝑘 erfc
(
𝑘

2
√
𝑡

)
𝑒−𝑘

√
𝑠

𝑠
√
𝑠
, 𝑘 > 0 551

33
𝑒𝛼𝑡

2

{
𝑒−𝑘

√
𝛼 erfc

(
𝑘

2
√
𝑡
−
√
𝛼𝑡

)
+ 𝑒𝑘

√
𝛼 erfc

(
𝑘

2
√
𝑡
+
√
𝛼𝑡

)}
𝑒−𝑘

√
𝑠

𝑠 − 𝛼 , 𝑘 > 0 351

34
1
2𝑡
𝑒−𝑘

2/(4𝑡 ) 𝐾0 (𝑘
√
𝑠), 𝑘 > 0 338

35
1
𝑘
𝑒−𝑘

2/(4𝑡 ) 𝐾1 (𝑘
√
𝑠)

√
𝑠

, 𝑘 > 0 338

36
sinh(𝑥

√
𝑘)

sinh
√
𝑘

− 2
∞∑︁
𝑛=1

(−1)𝑛+1𝑛𝜋

𝑛2𝜋2 + 𝑘
sin(𝑛𝜋𝑥)𝑒−(𝑛2 𝜋2+𝑘 )𝑡 sinh(𝑥

√
𝑠 + 𝑘)

𝑠 sinh
√
𝑠 + 𝑘

321

37 1 − 2
∞∑︁
𝑛=1

(−1)𝑛+1

𝑛𝜋𝑥
sin(𝑛𝜋𝑥)𝑒−𝑛2 𝜋2𝑡 sinh(𝑥

√
𝑠)

𝑥𝑠 sinh
√
𝑠

342

38 1 + 2
∞∑︁
𝑛=1

(−1)𝑛 cos(𝑛𝜋𝑥)𝑒−𝑛2 𝜋2𝑡 cosh(𝑥
√
𝑠)

√
𝑠 sinh

√
𝑠

353

39
cosh(𝑥

√
𝑘)

cosh
√
𝑘

− 2
∞∑︁
𝑛=0

(−1)𝑛 (𝑛 + 1/2)𝜋
(𝑛 + 1/2)2𝜋2 + 𝑘

cos
(
(𝑛 + 1/2)𝜋𝑥

)
𝑒−( (𝑛+1/2)2 𝜋2+𝑘 )𝑡 cosh(𝑥

√
𝑠 + 𝑘)

𝑠 cosh
√
𝑠 + 𝑘

340

40 1 − 2
∞∑︁
𝑛=1

1
𝛼𝑛𝐽1 (𝛼𝑛)

𝐽0 (𝛼𝑛𝑥)𝑒−𝛼2
𝑛𝑡 , 𝐽0 (𝛼𝑛) = 0

𝐼0 (𝑥
√
𝑠)

𝑠𝐼0 (
√
𝑠)

342
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41 2
∞∑︁
𝑛=1

(−1)𝑛+1 sin(𝑛𝜋𝑎) sin(𝑛𝜋𝑏) cos(𝑛𝜋𝑡) sinh(𝑎𝑠) sinh(𝑏𝑠)
sinh 𝑠

322

42 2
∞∑︁
𝑛=1

(−1)𝑛+1

𝑛𝜋
sin(𝑛𝜋𝑎) sin(𝑛𝜋𝑏) sin(𝑛𝜋𝑡) sinh(𝑎𝑠) sinh(𝑏𝑠)

𝑠 sinh 𝑠
348

† Final value exists if and only if 𝑠 𝑓 (𝑠) is bounded for Re(𝑠) ≥ 0.
∗ 𝑎𝑛𝑖 =

Φ(𝑟𝑛−𝑖) (𝑠𝑛 )
(𝑟𝑛−𝑖)!(𝑖−1)! Φ(𝑠) = (𝑠 − 𝑠𝑛)𝑟𝑛 𝑝(𝑠)/𝑞(𝑠).

‡ erfc(𝑧) = 2
√
𝜋

∫ ∞

𝑧

𝑒−𝑢
2
𝑑𝑢.

Del Operator in Common Coordinate Systems
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Figure 1: Orthonormal unit vectors 𝒆𝑟 , 𝒆𝜃 , 𝒆𝜙 in spherical coordinates (𝑟, 𝜃, 𝜙).
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