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1. Find Laplace Transform of each of the following functions, indicating the method used and 

showing the details. 

 

(𝒂) 𝒇(𝒕) = 𝒕 ∫ 𝒆−𝟑𝝉

𝒕

𝟎

𝐬𝐢𝐧(𝟐𝝉) 𝒅𝝉 (𝒃) 𝒇(𝒕) = 𝟏𝟔𝒕𝟐𝒖(𝒕 − 𝟏) 

 

2. Find the Inverse Laplace transform for each of the following functions, indicating the method 

used and showing the details. 

 

(𝒂) 𝑭(𝒔) =
𝟏

𝒔(𝒔𝟐 − 𝟗)
 (𝒃) 𝑭(𝒔) = 𝒆−𝟓𝒔 𝐭𝐚𝐧−𝟏 (

𝒔

𝟕
) 

 

3. Solve the following initial value problems (IVP’s) using Laplace transform, showing the details. 

 

(𝒂) 𝒖(𝒕) = 𝟒𝒕𝟐 − ∫ 𝒖(𝒕 − 𝝉)

𝒕

𝟎

𝒆−𝝉𝒅𝝉 

(𝒃) 𝒚′′ + 𝟒𝒚′ + 𝟓𝒚 = 𝟓𝟎𝒕,   𝒚(𝟎) = 𝟓,   𝒚′(𝟎) = −𝟓 

 

4. Obtain Fourier expansion of the following function, graph the corresponding periodic 

function. 

 

𝒇(𝒙) = {
𝟎   𝒊𝒇 − 𝝅 < 𝒙 < 𝟎

𝒙𝟐   𝒊𝒇 𝟎 < 𝒙 < 𝝅
 

 

5. Solve the wave equation 𝒖𝒕𝒕 = 𝒂𝟐𝒖𝒙𝒙 for the length 𝑳 = 𝟏 with 𝒂𝟐 = 𝟏 where, 

 

𝒖(𝟎, 𝒕) = 𝒖(𝑳, 𝒕) = 𝒖𝒕(𝒙, 𝟎) = 𝟎, 𝒖(𝒙, 𝟎) = 𝒙 

 

Using separation of variable method. 

 

6. Evaluate each of the following double integrals. 

 

(𝒂) ∫ ∫
𝐬𝐢𝐧 𝒚

𝒙

𝒆

𝟏

𝒅𝒙𝒅𝒚

𝝅
𝟐

𝟎

 (𝒃) ∫ ∫ (𝒙 + 𝒚)

𝟐−𝒙

𝟎

𝒅𝒚𝒅𝒙

𝟐

𝟎

 

(𝒄) ∫ ∫ 𝒆𝒚𝟐

𝟏

𝟐𝒙

𝒅𝒚𝒅𝒙

𝟎.𝟓

𝟎

 (𝒅) ∫ ∫ 𝒙𝟐𝒚

√𝟐𝟓−𝒙𝟐

𝟎

𝒅𝒚𝒅𝒙

𝟓

−𝟓

 

 


