
 

 

 



 

 

 

 



 

 

 

Note 1: One can generate pairs in the table (or not in the Table) from some pairs in the Table. 

For example, we can generate Pair 10 from Pair 5 by taking the limit as parameter b approaches 

parameter a. 

1

(𝑠 + 𝑎)(𝑠 + 𝑏)
↔

1

𝑏 − 𝑎
(𝑒−𝑎𝑡 − 𝑒−𝑏𝑡) 

lim
𝑏→𝑎

1

(𝑠 + 𝑎)(𝑠 + 𝑏)
=

1

(𝑠 + 𝑎)2
↔ lim

𝑏→𝑎

1

𝑏 − 𝑎
(𝑒−𝑎𝑡 − 𝑒−𝑏𝑡) =

0

0
 



Employ L’Hospital Rule: 

lim
𝑏→𝑎

1

𝑏 − 𝑎
(𝑒−𝑎𝑡 − 𝑒−𝑏𝑡) = lim

𝑏→𝑎

𝑑
𝑑𝑏

(𝑒−𝑎𝑡 − 𝑒−𝑏𝑡)

𝑑
𝑑𝑏

(𝑏 − 𝑎)
= lim

𝑏→𝑎
𝑡𝑒−𝑏𝑡 = 𝑡𝑒−𝑎𝑡 

Resulting in Pair 10: 

1

(𝑠 + 𝑎)2
↔ 𝑡𝑒−𝑎𝑡 

 

Note 2: The transform of the rational function 
𝑠+𝑎0

(𝑠+𝑎)2
 is not in the Table. We may rewrite this 

function as 

𝑠 + 𝑎0
(𝑠 + 𝑎)2

=
𝑠

(𝑠 + 𝑎)2
+

𝑎0
(𝑠 + 𝑎)2

 

and take advantage of the linearity and scaling of the s-operator along with Pairs 10 & 11 and 

write 

𝑠

(𝑠 + 𝑎)2
+

𝑎0
(𝑠 + 𝑎)2

↔ (1 − 𝑎𝑡)𝑒−𝑎𝑡 + 𝑎𝑜𝑡𝑒
−𝑎𝑡 = [(𝑎0 − 𝑎)𝑡 + 1]𝑒−𝑎𝑡 

Resulting in the new Pair 

𝑠 + 𝑎0
(𝑠 + 𝑎)2

↔ [(𝑎0 − 𝑎)𝑡 + 1]𝑒−𝑎𝑡 

 

[All time-domain functions must be multiplied by the unit-step function 𝑢(𝑡)] 

  


