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1) (a) Solve the Initial Value Problem                ,   ( )       ( )                         13marks                                                                                                                                                       

     (b) Hence solve                     ;    ( )       ( )                                       9marks 

 

2)  Solve the differential equation (    )
   

      
  

  
      near the ordinary point              

                                                                                                                                                        12marks                                 

3)  Solve the differential equation         

      
  

  
     .  

     Hence find y when                                                                                                   12marks                               

4) (a) Obtain the Fourier Cosine series for   ( )  
 

 
          . 

            Hence deduce that  ∑
(  ) 

  
 
    

  

  
                                                                                      9marks 

      (b)  Suppose that  ( ) is odd obtain the general Fourier Sine Series.                                         3marks      

       5) (a) Using ratio test and radius of convergence, state the conditions under which the power series   

         ∑   (    )
  

       . converges, diverges or fails.                                    

         If          |
    

  
| , what happens if   is zero, finite and infinite?                                      7marks 

    (b) Determine the radius of convergence of each of the following power series and state if it converges    

          or diverges: 

                  i)    ∑
 

  
 
                       ii) ∑

  

  
 
                                                                    5marks                

6) (a) Prove that   (   )   ∫        
 

 
 

                                                                        8marks 

    (b) Find the value of  (   )                                                                                                       4marks 


