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2  QUESTION ONE (COMPULSORY) a) State the order and degree of the partial differential equations below i) 0244544
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∂ xzxzxy      (4 marks) b) Give a general form of each of the following equations hence state the difference between them i) Semi-Linear partial differential Equation ii) Quasi-linear partial differential equation    (6 marks) c) Solve the simultaneous Differential equation  22 2xzxy dzydyxydx
−

==      (6 marks) d) Determine ),( yxf given the following differential equations i) xy ydxxdyyxdf +
=),(  ii) dyyxdzzdxyxdf 2),( ++=      (4 marks) e) Find the orthogonal trajectory on the concoid ( ) 1=+ zyx  of its intersection with the family of planes kzyx =+−  where k  is a parameter            (8 marks) f) State the necessary condition for the Differential equations ),,,,( qpzyxf  and ),,,,( qpzyxg s to be compatible     (2 marks) QUESTION TWO (20 marks) a) Show that the equation 122 =+ qp  and ( ) pzxqp =+ 22 are compatible hence find their solution.        (8 marks) b) Solve the Pfaffian differential equation  

( ) ( ) ( ) 0222 222 =+++++ dzxzydyyzxdxxyz     (6 marks) c) Form a partial differential equation by eliminating the arbitrary function f from the function ( )222 zyxfzyx ++=++     (6 marks) QUESTION THREE (20 marks) a) By use of an appropriate auxiliary equation solve the equation 
( ) ( ) ( ) 0222222 =++++++++ dzyxyxdyxxzzdxzyzy    (6 marks) b) Find )( yf such that the Pfaffian differential equation 
( ) 02)(2222 =−+−+ xzdzdyyxfdxxzy  is integrable hence solve it.            (8 marks) c) Use Lagrange’s method to solve ( )( ) 42 xqypxxyzz =−+              (6 marks)   



3  QUESTION FOUR (20 marks) a) By eliminating the arbitrary constants a and b from ( ) byaxz +−= 22  form a partial differential equation      (4 marks)  b) Solve the homogeneous equation using the substituition uzx =  and vzy =  
( ) ( ) ( ) 022 =+−++−+ dzzxydyyxdxzy      (10 marks)  c) By choosing appropriate multipliers where necessary solve  

( ) ( ) ( )2222 yxz dzzxy dyzyx dx
−
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    (6 marks)  QUESTION FIVE (20 marks) a) Solve the Cauchy’s problem for 1=+ qzp  where the initial data curve is 2000 ,, µµµ === zyx  for 10 ≤≤ µ      (8 marks) b) Use Charpit’s method to find the complete integral of pqqypx =+            (6 marks) c) By taking one variable to be a constant solve the total differential equation 
( ) 021222 22 =+++++ zdzdydxxzxyx      (6 marks) 


