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Lecture 11  

-Laplace Transformation for Solving Differential Equations and 

Engineering Applications 

L{y′(t)} = sY(s) − y(0)  

L{y′(t)} = s L{y(t)} − y(0) 

 

L{y′′(t)} = s2Y(s) − sy(0) -  y′(0) 

L{y′′(t)} =  s2L{y(t)} − sy(0) -  y′(0) 

 

𝐿{𝑦′′′(𝑡)} = s3𝐿{𝑦(𝑡)} − s2𝑦(0) − 𝑠𝑦′(0) − 𝑦′′(0) 

𝐿{𝑦(n)(𝑡)} = sn𝐿{𝑦(𝑡)} − sn−1𝑦(0) − sn−2𝑦′(0) − y(n−1)(0) 

 

 

Example1: 

 

 



 

 

 

2 =  𝐴𝑠 + 𝐴 + 𝐵𝑠 

𝐴𝑠 + 𝐵𝑠 = 0  ⇒  𝐴 + 𝐵 = 0 

𝐴 = 2 𝑠𝑢𝑏 𝑖𝑛 𝑒𝑞 (1)  

𝐴 + 𝐵 = 0 

2 + 𝐵 = 0 ⇒  𝐵 =  −2 

 

 

 

 

 

 

 

 

 

 

 



 

Example 2: 

 

 

 

 

 

6 =  𝐴𝑠 + 3𝐴 + 𝐵𝑠 

𝐴𝑠 + 𝐵𝑠 = 0  ⇒  𝐴 + 𝐵 = 0 

3𝐴 = 6  ⇒ 𝐴 = 2  𝑠𝑢𝑏 𝑖𝑛 𝑒𝑞 (1)  

𝐴 + 𝐵 = 0 

2 + 𝐵 = 0 ⇒  𝐵 =  −2 

 

 



 

 

Example 3: 

𝑦′′ + 3𝑦′ + 2𝑦 = 6                            𝑦(0) = 2,             𝑦′(0) = 0 

s2Y(s) − 𝑠𝑦(0) − 𝑦′(0) + 3[𝑠𝑌(𝑠) − 𝑦(0)] + 2𝑌(𝑠) =
6

𝑠
 

Substitute initial values y(0)=2,      y′(0)=0 

 

 

 

 

 

 

 

 

 

 



 

 

     

    A + B + C = 2 …….(1) 

    3A + 2B + C = 6  …..(2) 

  

 

 

2A = 6  ……..(3)    ⇒A=3. 

 

 

From Eq. (1) 

𝐵 + 𝐶 = −1      ⇒   𝐵 = −1 −  𝐶     Sub in eq. (2) 

 2( −1 −  𝐶     )  + 𝑐 =  −3   ⇒  −2 − 2𝑐 + 𝑐 = −3 

−𝑐 =– 3 + 2 ⇒  − 𝑐 = −1 ⇒   𝑐 = 1 

Sub: 

𝐵 = −1 −  𝐶     ⇒  𝐵 = −1 − (1) = −2 
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