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Note: Answer any Seven Questions out of Nine Questions. 
 

 

Q.1  (a)  Find the Laplace transform of (𝑠𝑖𝑛𝑡 + 𝑐𝑜𝑠𝑡)2   ( 5 Marks) 

 (b) i)Find the Laplace transform of   1−𝑒𝑡𝑡       

ii) Find the Laplace transform of 𝑒2𝑡𝑐𝑜𝑠2𝑡    ( 5 Marks) 

 

Q.2   (a) Find the inverse Laplace transform of 
𝑠+2𝑠2−4𝑠+13    ( 5 Marks) 

 

   

(b)    Find the inverse Laplace transform of   
1(𝑠2+𝑎2)2   ( 5 Marks) 

 

           

       

Q.3   (a) Using convolution theorem evaluate 𝐿−1 { 𝑠(𝑠2+𝑎2)2}   ( 5 Marks) 

 

(b) Evaluate    𝐿−1 { 1(𝑠2+1)(𝑠2+9)}      ( 5 Marks) 

                         

Q.4 (a) Solve by the method of transforms, the equation 
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  𝑦′′′ + 2𝑦′ − 𝑦′ − 2𝑦 = 0 𝑔𝑖𝑣𝑒𝑛 𝑦(0) = 𝑦′(0) 𝑎𝑛𝑑 𝑦′′(0) = 6  ( 5 Marks) 

           

(b)   Find the inverse Laplace transform of 
𝑠2 −3𝑠+4𝑠3    ( 5 Marks) 

 

Q.5    Solve the simultaneous equations by using Laplace transforms: 

 

 
𝑑𝑥𝑑𝑡 + 5𝑥 − 2𝑦 = 𝑡,      𝑑𝑦𝑑𝑡 + 2𝑥 + 𝑦 = 0    𝑏𝑒𝑖𝑛𝑔 𝑔𝑖𝑣𝑒𝑛   𝑥 = 𝑦 = 0  𝑤ℎ𝑒𝑛 𝑡 = 0 ( 10 Marks) 

  

Q.6     (a)  Prove that 𝐽1′′(𝑥) =  −𝐽1(𝑥) + 1𝑥 𝐽2(𝑥)     ( 5 Marks) 

 

   (b)  Prove that ∫ 𝐽3 (𝑥)𝑑𝑥   = 𝑐 − 𝐽2(𝑥) −  2𝑥  𝐽1(𝑥)    ( 5 Marks) 

            

Q.7 (a)  Prove that 𝑛𝑃𝑛(𝑥) = 𝑥𝑃𝑛′(𝑥) −  𝑃𝑛−1′ (𝑥)     ( 5 Marks) 

(b) Show that  ∫ 𝑥2𝑃𝑛−11−1 𝑃𝑛+1𝑑𝑥    =     2𝑛(𝑛+1)(2𝑛−1)(2𝑛+1)(2𝑛+3)   ( 5 Marks) 

       

Q.8     Express  𝑓(𝑥) =  𝑥4 + 3𝑥3 − 𝑥2 + 5𝑥 − 2  in terms of Legendre polynomials    

            ( 10 Marks) 

 

 

Q.9     Show that for any function  f(x) for which the nth derivative is continuous,  

 ∫ 𝑓(𝑥)𝑃𝑛(𝑥)𝑑𝑥 =   12𝑛 𝑛!    ∫ (1 − 𝑥2)𝑛1−11−1 𝑓𝑛(𝑥)𝑑𝑥      ( 10 Marks)
 


