
 

Question #54617, Math / Differential Equations    

 

please solve this problem 

 

L^-1 { (1/s^2) e ^(-y*sqrt(s+a)) } .  

 

Answer.  

 𝒇(𝒕) = 𝑳−𝟏 {
𝟏

𝒔𝟐
𝒆−𝒚√𝒔+𝒂} 

 𝑳−𝟏{𝒆−𝒚√𝒔+𝒂} =
𝒚𝒆

−𝒂𝒕−
𝒚𝟐

𝟒𝒕

𝟐𝝅𝒕
𝟑
𝟐

 

As we know  𝑳−𝟏 {
𝑭(𝒔)

𝒔
} = ∫ 𝒇(𝒕)𝒅𝒕

𝒕

𝟎
 

So  𝑳−𝟏 {
𝟏

𝒔
𝒆−𝒚√𝒔+𝒂} = ∫

𝒚𝒆
−𝒂𝒕−

𝒚𝟐

𝟒𝒕

𝟐𝝅𝒕
𝟑
𝟐

𝒅𝒕 =
𝒕

𝟎
 

=
𝟏

𝟐
[𝒆−𝒚√𝒂𝒆𝒓𝒇𝒄 (

𝒚 − 𝟐√𝒂

𝟐√𝒕
) + 𝒆𝒚√𝒂𝒆𝒓𝒇𝒄 (

𝒚 + 𝟐√𝒂

𝟐√𝒕
)] 

𝑳−𝟏 {
𝟏

𝒔𝟐
𝒆−𝒚√𝒔+𝒂} = ∫

𝟏

𝟐
[𝒆−𝒚√𝒂𝒆𝒓𝒇𝒄 (

𝒚 − 𝟐√𝒂

𝟐√𝒕
) + 𝒆𝒚√𝒂𝒆𝒓𝒇𝒄 (

𝒚 + 𝟐√𝒂

𝟐√𝒕
)] 𝒅𝒕 = 

𝒕

𝟎

 

 =
𝟏

𝟒𝒂
[(𝟐𝒂𝒕 − 𝒚√𝒂)𝒆−𝒚√𝒂𝒆𝒓𝒇𝒄 (

𝒚−𝟐√𝒂

𝟐√𝒕
) + (𝟐𝒂𝒕 + 𝒚√𝒂)𝒆𝒚√𝒂𝒆𝒓𝒇𝒄 (

𝒚+𝟐√𝒂

𝟐√𝒕
)] 
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