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• Your Exam consists of  1 PAGES (except this 
paper) 
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•       

# Course Learning Outcomes (CLOs) Related 
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1 CLO 1-1 QIV(1) 1   
2 CLO 2-1 QII(A),QIV(2) 2+4 
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QII(B), QIII 
9+2+12 
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40 6                   
7                   
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Question I: [(3+4) +5+4=16 points] 
A) Solve the following: 
1- !!"

#
z$ + zx	z% − 𝑦& = 0 

2- 3𝑢# − 2𝑢! + 𝑢 = 𝑥. (𝑢𝑠𝑒	𝑡ℎ𝑒	𝑐ℎ𝑎𝑛𝑔𝑒	𝑜𝑓	𝑣𝑒𝑟𝑖𝑎𝑏𝑙𝑒𝑠) 
----------------------------------------------------------------------------------------------------- 

B) Find the solution of the partial differential equation 
subject to the given condition 

?
𝑥𝑢# + 𝑦𝑢! = 𝑥& − 𝑦

𝑢(1, 𝑦) = 𝑦.
 

----------------------------------------------------------------------------------------------------- 
C) Solve the following PDE (determine if it has a unique, infinity many solutions or no solution]: 

𝑢# + 𝑢! = 1 
1- 𝑢(𝑥, 𝑥) = 𝑥 
2- 𝑢(𝑥, 0) = ℎ(𝑥)	
3- 𝑢(𝑥, 𝑥) = 1 

 
Question II: [2+2=4 points] 
A) Obtain the partial differential equation of lower derivatives by eliminating the arbitrary functions  
𝑢(𝑥, 𝑦) = 𝑒#𝐺(2𝑥 − 𝑦). 
------------------------------------------------------------------------------------------------------------------ 
B) Use D'Alembert  solution to solve the problem: 
         𝑢'' − 4𝑢## = 0,−∞ < 𝑥 < ∞, 𝑡 > 0 
          𝑢(𝑥, 0) = 𝑒(# , 𝑢'(𝑥, 0) = 0,−∞ < 𝑥 < ∞.  
Hint: D'Alembert formula is 𝑢(𝑥, 𝑡) = )

&
[𝑓(𝑥 − 𝑐𝑡) + 𝑓(𝑥 + 𝑐𝑡)] + )

&* ∫ 𝑔(𝑠)𝑑𝑠#+*'
#(*'  

 Question III: [5+7=12 points] 
A) Find the surface passing through the parabolas, 

𝑦& = 4𝑎𝑥,				𝑢 = 0.								𝑎𝑛𝑑					𝑦& = −4𝑎𝑥,				𝑢 = 1 
and satisfying the equation 𝑥𝑢## + 2𝑢# = 0. 
---------------------------------------------------------------------------------------------------------------------- 

B) Show that the solution of the equation u,=u$$ satisfying the condition 
u = 0	for	x = 0	and	x = a	for	all	t > 0 

u = x	for	t = 0	and	0 < x < a 
is given by 

u(x, t) =
2a
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  [ Hint: use 𝛼 > 0 is as a separation constant] 
Question IV: [1+4+3=8 points] 
Consider the following equation: 

u$$-4u$%+4u%%=cos (2x+y) 

1- Classify the equation. 
2- Reduce it to the appropriate canoncial form. 
3- Obtain the general solution.	
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