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Q1 (a) Define each of the following: 

i) a nth order partial differential equation  (2 marks) 

ii) a linear partial differential equation       (2 marks) 

iii) a slip                                                   (3 marks) 

(b) Find the general solution of          . (8 marks) 

(c) Given that         . Find the initial element, if          and   
  

 
, (   )  

 

 
.                                                                                                  (7 marks) 

Q2 (a) State the conservation law                                               (3 marks) 

      (b) Suppose   is the density of the substance and   is the flux, show that     ( )      

                                                                                               (9 marks) 

Q3 (a) State the types of solutions a partial differential equation can have     (3 marks) 

      (b) Consider          (   ), find the complete solution                    (9 marks) 

Q4 (a) How can a second order semi-linear partial differential equation be classified? (3 marks) 

      (b) Given that  
   

    
   

   

    
   is hyperbolic-parabolic in   and 

                       (
   
   
   

).    Find  .                                                      (9 marks) 
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Q5 (a) What is a well posed partial differential equation?      (3 marks) 

      (b) Show that characteristics are invariant under regular transformation. (9 marks) 

Q6 (a) Define an element of a stripe                          (2 marks) 

      (b) Copy and complete the following: 

i)  
  

  
  

  

  
       is ________ order and ______ homogeneous PDE      (2 marks) 

ii) 
   

    
 (

  

  
)
 

=
  

  
   is ______ order and ______linear PDE. (2 marks) 

iii) 
   

  
   (

   

   
 
   

   
)    is _____ order and ______ homogeneous PDE    (2 marks) 

iv) (
   

   
)
 

 (
   

   
)  

   

    
 
  

  
   is ______ order and ____ linear PDE    (2 marks) 

(c) Solve  (    )                                                           (2 marks) 


