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QUESTION ONE 

(a) i. What is an ordinary differential equation?     [2 Marks] 

ii.  Given that (   )
  

  
        with     at    . Solve the differential equation to 

show that   (     )        .      [7 Marks]  

(b) Show that     [   ]  (  )    , has a unique solution defined in the interval (        

 ), where      (  
 

 
 
 

 
).       [11 Marks] 

(c) Consider the initial value problem (IVP) 
  

  
      ( )    , and apply the Method of 

Successive Approximations.       [5 Marks] 

 

QUESTION TWO 

(a) Describe the functional relation of the gamma function.    [2Marks] 

(b) Show that the two definitions of gamma function are equivalent.  [9 Marks] 

(c) Show that( )  
 (   )

 ( )
.       [4Marks] 

QUESTION THREE 

(a) Define the Bessel equation.       [2 Marks] 

(b) Determine the Legendre polynomial   ( ) .     [5Marks] 

(c)  Starting from the generating function of the Bessel function of the first kind 

 
 

 
 (  

 

 
) ∑ [    ( )]      

    show that   ( )  (  )    ( ) .   [8Marks] 

QUESTION FOUR 

(a) When do we say a function is periodic?      [2Marks]  
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(b) Solve the differential equation 
   

     (     ) given the boundary conditions that at 

    
  

  
       and        .      

 [9Marks] 

(c) Find the general solution of the differential equation         .  [4Marks] 

QUESTION FIVE 

(a) What is a partial differential equation?     [2 Marks]  

(b)  Define the boundary value equation for a wave equation?   [2 Marks] 

(c) Given a stretched string of length 50 cm which is set oscillating by displacing its mid-point a 

distance of 2 cm from its rest position and releasing it with zero velocity. Solve the wave 

equation assuming     and determine the resulting motion  (   ). [11 Marks] 
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