
TRANSFORM OF INTEGRALS: 

If  𝐿{𝑓(𝑡)} = 𝐹(𝑠), 𝑡ℎ𝑒𝑛𝐿 {∫ 𝑓(𝑡)𝑑𝑡
𝑡

0
} =

1

𝑠
𝐹(𝑠)(𝑠 > 0, 𝑠 > 𝑘) 

If we take the inverse transform on both sides of aboveequation, we get 

𝐿−1 {
1

𝑠
𝐹(𝑠)} = ∫ 𝑓(𝑡)𝑑𝑡

𝑡

0

 

 

WORKED OUT EXAMPLES: 

Example4: Find Inverse Laplace transform of the following functions 

(𝑎)
2(𝑠+1)

𝑠2(𝑠2+4)
                   (b)

2(𝑠+1)

𝑠2(𝑠−1)
               (C)    

9(𝑠+1)

𝑠2(𝑠2+9)
             (d)    

9

𝑠2(𝑠2+9)
 

SOLUTION:(𝑎)𝐿−1 {
2(𝑠+1)

𝑠2(𝑠2+4)
} = ∫ ∫ 𝑓(𝑡)𝑑𝑡

𝑡

0

𝑡

0
𝑑𝑡   , 

where𝑓(𝑡) = 𝐿−1 {
2𝑠

𝑠2+4
+

2

𝑠2+4
} = 2𝑐𝑜𝑠𝑡 + 𝑠𝑖𝑛𝑡 

= ∫ ∫ (2𝑐𝑜𝑠𝑡 + 𝑠𝑖𝑛𝑡)𝑑𝑡𝑑𝑡 =
𝑡

0

𝑡

0

∫ (2𝑠𝑖𝑛𝑡 − 𝑐𝑜𝑠𝑡 + 1)𝑑𝑡
𝑡

0

 

= 𝑡 − 2𝑐𝑜𝑠𝑡 − 𝑠𝑖𝑛𝑡 + 2. 

(b)𝐿−1 {
2(𝑠+1)

𝑠2(𝑠−1)
} = ∫ ∫ 𝑓(𝑡)𝑑𝑡

𝑡

0

𝑡

0
𝑑𝑡  , where  𝑓(𝑡) = 𝐿−1 {

2(𝑠−1)

𝑠−1
+

4

𝑠−1
} 

= 𝐿−1 {2 +
4

𝑠 − 1
} = 2𝑢(𝑡) + 4𝑒𝑡 

= ∫ ∫ (2𝑢(𝑡) + 4𝑒𝑡)𝑑𝑡𝑑𝑡 =
𝑡

0

𝑡

0
∫ (4𝑒𝑡 − 2)𝑑𝑡
𝑡

0
= 4𝑒𝑡 − 2𝑡 − 4. 

(C) 𝐿−1 {
9(𝑠+1)

𝑠2(𝑠2+9)
} = ∫ ∫ 𝑓(𝑡)𝑑𝑡

𝑡

0

𝑡

0
𝑑𝑡   ,  

where𝑓(𝑡) = 𝐿−1 {
9𝑠

𝑠2+9
+

9

𝑠2+9
} = 9𝑐𝑜𝑠3𝑡 + 3𝑠𝑖𝑛3𝑡 

= ∫ ∫ (9𝑐𝑜𝑠3𝑡 + 3𝑠𝑖𝑛3𝑡)𝑑𝑡𝑑𝑡 =
𝑡

0

𝑡

0

∫ (3𝑠𝑖𝑛3𝑡 − 𝑐𝑜𝑠3𝑡 + 1)𝑑𝑡
𝑡

0

 



= 𝑡 − 𝑐𝑜𝑠3𝑡 −
1

3
𝑠𝑖𝑛3𝑡 + 1. 

(d)𝐿−1 {
9

𝑠2(𝑠2+9)
} = ∫ ∫ 𝑓(𝑡)𝑑𝑡

𝑡

0

𝑡

0
𝑑𝑡   , where  𝑓(𝑡) = 𝐿−1 {

9

𝑠2+9
} = 3𝑠𝑖𝑛3𝑡 

= ∫ ∫ (3𝑠𝑖𝑛3𝑡)𝑑𝑡𝑑𝑡 =
𝑡

0

𝑡

0

∫ (−𝑐𝑜𝑠3𝑡 + 1)𝑑𝑡
𝑡

0

 

= 𝑡 −
1

3
𝑠𝑖𝑛3𝑡. 

 


