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TABLE 6.2.1 Elementary Laplace Transforms

f (t) = L−1 {F(s)} F(s) = L { f (t)} Notes

1. 1 1
s
, s > 0 Sec. 6.1; Ex. 4

2. eat
1

s − a
, s > a Sec. 6.1; Ex. 5

3. tn , n a positive integer n!
sn+1 , s > 0 Sec. 6.1; Prob. 24

4. t p, p > −1 Γ( p + 1)
s p+1

, s > 0 Sec. 6.1; Prob. 24

5. sin(at) a
s2 + a2

, s > 0 Sec. 6.1; Ex. 7

6. cos(at) s
s2 + a2

, s > 0 Sec. 6.1; Prob. 5

7. sinh(at) a
s2 − a2

, s > |a| Sec. 6.1; Prob. 7

8. cosh(at) s
s2 − a2

, s > |a| Sec. 6.1; Prob. 6

9. eat sin(bt) b
(s − a) 2 + b2

, s > a Sec. 6.1; Prob. 10

10. eat cos(bt) s − a
(s − a) 2 + b2

, s > a Sec. 6.1; Prob. 11

11. tneat , n a positive integer n!
(s − a) n+1 , s > a Sec. 6.1; Prob. 14

12. uc( t) =
�
0 t < c
1 t ≥ c

e−cs

s
, s > 0 Sec. 6.3

13. uc( t) f ( t − c) e−cs F(s) Sec. 6.3

14. ect f ( t) F(s − c) Sec. 6.3

15. f (ct) 1
c
F
� s
c

�
, c > 0 Sec. 6.3; Prob. 17

16. ( f ∗ g) ( t) = � t
0 f ( t − τ )g(τ ) dτ F(s)G( s) Sec. 6.6

17. δ ( t − c) e−cs Sec. 6.5

18. f (n) ( t) sn F(s) − sn−1 f (0) −· · ·− f (n−1) (0) Sec. 6.2; Cor. 6.2.2

19. (−t) n f ( t) F (n) (s) Sec. 6.2; Prob. 21

of references at the end of the chapter). Transforms and inverse transforms can also be readily
obtained electronically by using a computer algebra system.
Frequently, a Laplace transform F (s) is expressible as a sum of several terms

F(s) = F1(s) + F2(s) + · · · + Fn(s) . (17)


