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QI: 
A) Assume that !, " and #	are nonzero functions. The solution of the first-order 

quasilinear partial differential equation 
!(&, (, )))! + "(&, (, )))! = !(&, (, )) 

can be written as integral surfaces -(.,/) = 	0 where . = .(&, (, 1) and / =
/(&, (, 1) are two linear known independent functions, and - is an arbitrary 

function in C1. By using the subsidiary equations and the Jacobian, prove that: 
 

2(.,/)
2(1, &) =

"
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B) Find the solution of partial differential equation 
)(& + )))! − ((( + )))" = 0, 

where    )(4, 5) = √5, 5 > 0. 
 

C) Find the solution of the following equations: 
1. ()# − 8() − (#))! + (&( + &)))" = &( − &) 

2. (& − ())!" − )! + )" = 0,  (Hint:	9 = (: − ;)<). 
_______________________________________________________ 
 

QII: 
A) Classify the following equation: 

>)!! + 48)!" + ?)"" = 0.						(4).		 
B) Reduce the equation (1) into a canonical form, then find its solution.  
C) Solve the canonical form that you found it in Part (B). 
D) Find a partial differential equation which has the following solution: 

@(&# + (#) + A1# = 4 
  

__________________________________________________________________________ 
QIII:  

A) By using the separation variables and appropriate separation constant, find 
the solution of heat equation 

)$ = B)!!,				0 < & < 4, 5 > 0. 
B) By using Part (A), find its solution if 

		)(0, 5) = )(4, 5) = 0, 5	 > 	0, 
)(&, 0) = D(&),																		0 < & < 4.		 



QIV: 
A) Find the solution of wave equation: 

(8)			)$$ = >)!!, 0 < & < E, 5 > 0 

		(F)	G	)(&, 0) = 0, )$(&, 0) = &, 0 < & < E,
)(0, 5) = )(E, 5) = 0,										5 > 0.  

 
B) Prove the uniqueness of equation (2) – (3). 

 
 

Good Luck. 


