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  ةداملا ذاتسأب صاخ ءزجلا اذھ

This section is ONLY for instructor 

 

   

 مولعلا ةیلك
 تایضایرلا مسق

 College of Science. 
Department of Mathematics 

  Exam Information ناحتملاا تامولعم
  Introduction to Partial Differential Equations Course name  ررقملا مسا
  Math Course Code 425  ررقملا زمر
  Exam Date 17-12-2024 16-06-1446  ناحتملاا خیرات
  AM Exam Time   00 :08  ناحتملاا تقو
 hours Exam Duration 3 تاعاس ثلاث  ناحتملاا ةدم
 .Classroom No   رابتخلاا ةعاق مقر
  Instructor Name        ررقملا ذاتسا مسا

 
 Student Information بلاطلا تامولعم

 Student’s Name  بلاطلا مسا
 ID number  يعماجلا مقرلا
 .Section No  ةبعشلا مقر
 Serial Number  يلسلستلا مقرلا
 :General Instructions  :ةماع تامیلعت

 )ةقرولا هذھ ءانثتسإب( .ةحفص  1 ناحتملاا تاحفص ددع •
 .ناحتملاا ةعاق جراخ ةیكذلا تاعاسلاو فتاوھلا ءاقبإ بجی •
•  

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

• Keep your mobile and smart watch out of the 
classroom.  

•  

# Course Learning Outcomes (CLOs) Related 
Question (s) 

Points Final 
Score 

1 C.L.O 1-1 (1 point) QII(A)(a)   
2 C.L.O 2-1 (4+4+4 marks) QII(A)(b) 

QII(B) 
QIV(B) 

 

      

3 C.L.O 2-2 ((4+4)+2 marks) QI 
QII(A)(c) 

 

      
 

4 C.L.O 2-3 ((3.5+3.5+4 )+6 marks) QIII 
QIV(A) 

 
 

5                   

      6                   
7                   
8                   



Question I: (4+4 points) 
A) Find the general solution of the PDE : 

𝑢! + 𝑢" + 𝑢# + 𝑢$ = 0 
 

B) Find the integral surface of  
(𝑢% − 2𝑦𝑢 − 𝑦%)𝑢! + (𝑥𝑦 + 𝑥𝑢)𝑢" = 𝑥𝑦 − 𝑥𝑢 

 
Question II: ((1+4+2)+4 points) 

A) Consider the following second-order PDE: 
𝑢!! + 2𝑢!" + 𝑢"" = 0………(1) 

a) Classify the equation (1). 
b) Use the chain rule to write the differential equation (1) in the coordinates  

𝜉 = 𝑥, 𝜂 = 𝑥 − 𝑦. 
c) Find the general solution of the given equation (1). 

B) What are the conditions on the constants a, b, c, d and the function f so that the function 
𝑢(𝑥, 𝑦, 𝑧) = 𝑓(𝑎𝑥 + 𝑏𝑦 + 𝑐𝑧 + 𝑑) 

is harmonic function. 
 
Question III: (3.5+3.5+4 points) 

A) Solve the following Cauchy problem: 

6 𝑒&'8𝑢! + 𝑥𝑢"9 =
1

1 + 𝑥
,

Γ: 𝑥 = 0, 𝑦 = 𝑡, 𝑢 = 𝑡.
 

B) Find the integral surface of 
𝑥%𝑢! + 𝑦%𝑢" + 𝑢% = 0, 
which passes through the hyperbola: 

𝑥𝑦 = 𝑥 + 𝑦, 𝑢 = 1. 
 

C) Find the solution of the following initial-problem: 
𝑢!! − 4𝑢"" = sin(𝑥 + 𝑦), 

𝑢(0, 𝑦) = 0, 𝑢!(0, 𝑦) = 0. 
Question IV: (6+4 points) 
A) Find the solution of the following initial-boundary value problem  

𝑢$ = 2𝑢!! ,				0 < 𝑥 < 𝜋,				𝑡 > 0 
𝑢(0, 𝑡) = 5, 𝑢(𝜋, 𝑡) = 10, 𝑡 > 0 

										𝑢(𝑥, 0) = sin 3𝑥 − sin 5𝑥, 0 < 𝑥 < 𝜋 
(Hint:sin 𝑢 sin 𝑣 = (

%
[cos(𝑢 − 𝑣) − cos(𝑢 + 𝑣)]) 

B) Prove that the following initial-boundary value problem 
𝜕𝑢
𝜕𝑡

= 𝛽
𝜕%𝑢
𝜕𝑥%

, 0 < 𝑥 < 𝐿,			𝑡 > 0 

𝑢(0, 𝑡) = 𝑢(𝐿, 𝑡) = 0,					𝑡 > 0 
𝑢(𝑥, 0) = 𝐹(𝑥),				0 < 𝑥 < 𝐿 

 has a unique solution. 
Good Luck 


