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Q.1   If 𝐿[𝑓(𝑡)] = 𝐹(𝑠) then prove that  𝐿[𝑡𝑛 . 𝑓(𝑡)] = (−1)𝑛.
𝑑𝑛

𝑑𝑠𝑛  [𝐹(𝑠)] and hence find the Laplace 

transform of t. sinhat 

OR 

a. Find the value of  

𝐿−1 {
1

(𝑠2 + 𝑎2)2
} 

 

b. Find the inverse Laplace transform of 
1

𝑠(𝑠+𝑎)
 

 

15 

 

 

 

08 

 

 

07 

Q.2   Prove that the Fourier integral for 𝑓(𝑥) =
1

𝜋
 ∫ ∫ 𝑓(𝑡). 𝑐𝑜𝑠𝑢(𝑡 − 𝑥)𝑑𝑡𝑑𝑢

∞

−∞

∞

0
 

 

OR 

a) Using Laplace transforms find the solution of the initial value problem. 

𝑦" − 4𝑦′ + 4𝑦 = 64𝑠𝑖𝑛2𝑡 

𝑦(0) = 0, 𝑦′(0) = 1 

 

b) Using Laplace transforms find the solution of the initial value problem  

𝑦" + 25𝑦 = 10 cos  5𝑡  
𝑦(0) = 2      𝑦′(0) = 0 

 

15 

 

 

08 

 

 

07 

Q.3   Attempt any two of the following : 

a) Prove that 𝐿(𝑒𝑎𝑡) =  
1

𝑠−𝑎
 where s >a. 

 

b) Find the inverse Laplace transform of 
8

𝑠2−16
 

 

c) Prove that  

𝑓(𝑥) =  
2

𝜋
 ∫ 𝑠𝑖𝑛𝑢𝑥𝑑𝑢. ∫ 𝑓(𝑡). 𝑠𝑖𝑛𝑢𝑡𝑑𝑡

∞

0

∞

0
 is the Fourier sine integral for 𝑓(𝑥) 

 

d) Solve 
𝑑𝑥

𝑑𝑡
+ 𝑦 = 0 and 

𝑑𝑦

𝑑𝑡
− 𝑥 = 0 under the condition. 𝑥(0) = 1, 𝑦(0) = 0. 

 

10 
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