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Q1 (a) Define each of the following: 

i) an ordinary differential equation     (2 marks) 

ii) a Legendre equation     (2 marks) 

(b) Show that if ( )    and  ( )    then 

 (   )  
 ( ) ( )

 (   )
        (7 marks) 

c) Using the Rodrigue’s formula, find   ( )  for       and     (6 marks) 

d) Solve 
  

  
  

  

  
   by method of separation of variables.   (5 marks) 

Q2 (a) State the boundedness and Lipschitz conditions.    (5 marks) 

      (b) Show that under the stated assumptions on F, the equation   ( )   [   ( )]  (  )  

                 has a unique solution defined in the interval (         ) 

      where       (  
 

 
 
 

 
)       (7 marks) 

Q3 (a) Define each of the following: 

(i) a gamma function        (2 marks)       

(ii) a beta function        (2 marks) 

      (b) Find (i)  (   )    ( )       (2 marks) 

(ii)  ( )           (3 marks) 
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c) Prove that ( )  
 (   )

 ( )
       (3 marks) 

 Q4 (a) Define each of the following: 

(i) Hypergeometric functions      (2 marks) 

(ii) Bessel’s equation of index v    (2 marks) 

      (b)  Show that    (       )  (   )      (3 marks) 

     c) Find ∫   (     )      
 

 
 

      (5 marks) 

Q5 (a) Define a Legendre function?      (2 marks) 

      (b)i) State the Rodrigue’s formula      (2 marks) 

ii) Find   ( ) using the Rodrigue’s formula     (4 marks) 

c) Prove that   
   ( )  (    )  ( )    

   ( ),         (4 marks) 

Q6 (a) i) Define a partial differential equation   (1 mark) 

           ii)What is the name of each of the following partial differential equation?  

I.     
 

 

   

          (1 mark) 

II.                (1 mark) 

III.               (1 mark) 

      (b) Find the solution of the heat conduction equation          with boundary  

condition   (   )      (   )         (8 marks) 


