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Table of Laplace Transforms 

 

Note: There are various Laplace transform and its properties. The ones listed here are only those 

applicable for control systems. 

 

A. Laplace Transform 

Time Domain Laplace Domain 

𝑢(𝑡) 
1

𝑠
 

𝑡 
1

𝑠
 

𝑡𝑛 
𝑛!

𝑠𝑛+1
 

𝑒−𝑎𝑡 
1

𝑠 + 𝑎
 

𝑡𝑒−𝑎𝑡 
1

(𝑠 + 𝑎)2
 

sin(𝜔𝑡) 
𝜔

𝑠2 + 𝜔2
 

cos(𝜔𝑡) 
𝑠

𝑠2 + 𝜔2
 

𝑒−𝑎𝑡 sin(𝜔𝑡) 
𝜔

(𝑠 + 𝑎)2 + 𝜔2
 

𝑒−𝑎𝑡cos(𝜔𝑡) 
(𝑠 + 𝑎)

(𝑠 + 𝑎)2 + 𝜔2
 

 

 



B. Properties of Laplace Transform 

 

Linearity 

𝛼𝑓1(𝑡) + 𝛽𝑓2(𝑡) ↔ 𝛼𝐹1(𝑠) + 𝛽𝐹2(𝑠) 

 

Time Scaling 

𝑓(𝑎𝑡) ↔
1

𝑎
𝐹 (

𝑠

𝑎
) ;         𝑎 > 0 

 

Time Shifting 

𝑓(𝑡 − 𝑇)𝑢𝑠(𝑡 − 𝑇) ↔ 𝐹(𝑠)𝑒−𝑠𝑇;      𝑇 ≥ 0 

 

Frequency Shifting 

𝑒−𝑎𝑡 ↔ 𝐹(𝑠 + 𝑎) 

 

Differential Property 

𝑑𝑓(𝑡)

𝑑𝑡
↔ 𝑠𝐹(𝑠) − 𝑓(0−) 

𝑑2𝑓(𝑡)

𝑑𝑡2
↔ 𝑠2𝐹(𝑠) − 𝑠𝑓(0−) − 𝑓(1)(0−) 

𝑑𝑓𝑛(𝑡)

𝑑𝑡𝑛
↔ 𝑠𝑛𝐹(𝑠) − 𝑠𝑛−1𝑓(0) − 𝑠𝑛−2𝑓(1)(0) − ⋯ − 𝑓(𝑛−1)(0) 

 

Final Value Theorem 

lim
𝑡→∞

𝑓(𝑡)  ↔ lim
𝑠→0

𝑠𝐹(𝑠) 

 


