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1. Find the inverse Laplace transform for each of the following functions 

𝐹(𝑠) =
2𝑠 + 12

𝑠2 + 2𝑠 + 5
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𝐹(𝑠) =
𝑠 + 1

𝑠(𝑠2 + 𝑠 + 1)
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𝐹(𝑠) =
6𝑠 + 3

𝑠2
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𝐹(𝑠) =
5𝑠 + 2

(𝑠 + 1)(𝑠 + 2)2
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2. Solve the following differential equations 

2𝑥̈ + 7𝑥̇ + 3𝑥 = 0 𝑥(0) = 3, 𝑥̇(0) = 0 
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𝑥̈(𝑡) + 2𝑥̇(𝑡) + 𝑥(𝑡) = 3𝑡𝑒−𝑡 𝑥(0) = 4, 𝑥̇(0) = 2 
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𝑥̇ + 𝑎𝑥 = 𝐴 𝑠𝑖𝑛 𝜔𝑡   𝑥(0) = 𝑏  
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𝑥̈ + 2𝜁𝜔𝑛𝑥̇ + 𝜔𝑛
2𝑥 = 0 𝑥(0) = 𝑎, 𝑥̇(0) = 𝑏 
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ÿ(t) + 2ẏ(t) + 5y(t) = e−tsin t 𝑦(0) = 0 𝑦̇(0) = 1 
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ÿ(t) + 2ẏ(t) + y(t) = t 𝑦(0) = −3 𝑦(1) = −1 
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  F  ( s ) =   2 s + 12    s 2 + 2 s + 5


  F  ( s ) =   s + 1    s ( s 2 + s + 1 )


  F  ( s ) =   6 s + 3    s 2


  F  ( s ) =   5 s + 2  ( s + 1 )   ( s + 2 ) 2


  2      x ¨ + 7   x . + 3 x = 0  x  ( 0 ) = 3 ,    x .  ( 0 ) = 0


       x ¨ ( t ) + 2   x . ( t ) + x ( t ) = 3 t   e  − t  x  ( 0 ) = 4 ,    x .  ( 0 ) = 2


    x . + a x = A   s i n   𝜔 t       x  ( 0 ) = b


       x ¨ + 2 𝜁   𝜔  n   x . +     𝜔  n 2 x = 0  x  ( 0 ) = a ,    x .  ( 0 ) = b


      y ¨  ( t ) + 2  y .  ( t ) + 5 y  ( t ) =  e  − t sin   t  y  ( 0 ) = 0    y .  ( 0 ) = 1


      y ¨  ( t ) + 2  y .  ( t ) + y  ( t ) = t  y  ( 0 ) = − 3  y  ( 1 ) = − 1

