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Answer the following questions [ 8 questions in 5 pages]: 
  
Question No. 1                                                 [6 Marks] 
Solve the following homogenous ordinary differential equation 

xy
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Question No. 2                                                 [5 Marks] 
For the following problem, use an integrating factor to solve the given differential 
equation 

0)()2( 22 =−++ dyxyxdxyx  

Question No. 3                                        [6 Marks] 
Solve the following ordinary differential equation (Bernolli equation) 

32 2' yxyyx =+  

Question No. 4                                        [5 Marks] 
Solve the following ordinary differential equation   

02'2'' =++ yyy  

Question No. 5                                        [6 Marks] 
Solve the following third order ordinary differential equation   

0'5''9'''2 =−− yyy  

Question No. 6                                        [5 Marks] 
Solve the following non-homogenous ordinary differential equation   

xeyyyy 225'5''5''' =−+−  



Question No. 7                                        [8 Marks] 
Use the properties of binomial theorem to solve the following non-homogenous ordinary 

differential equation   
22'3'' xyyy =+−  

Question No. 8                                        [9 Marks] 
Solve the following non-homogenous ordinary differential equation   

xeyyy x 3cos6'5'' 4=+−  

 
GOOD LUCK, 

Dr. Ahmed Megahed 

 

 

 

 

 

 

 

 

 

 

 

 



Model Answer 

 
Q1) To solve the following ODE,  
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we observe that it is a homogenous ODE of degree one.  
Let           
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---------------------------------------------------------------------------------------------------------- 
 
Q2) Assume that we rewrite the following ODE  
 

0)()2( 22 =−++ dyxyxdxyx ,                                         (*) 
 

In the following form 0=+ dyNdxM  
 
We observe that 12,1 −=
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Now, multiplying Eq. (*) by 2−= xµ , we have  
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Clearly that (**) is an exact order ODE x
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The solution of  (*) becomes as follows:  
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Q3) We can rewrite the ODE in the following form   
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Getting an integrating factor 4
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---------------------------------------------------------------------------------------------------------- 
 
Q4) Assume that the solution for the following ODE 02'2'' =++ yyy  
  is in the following form:  
 

mxmxmx emymeyey 2'',' ==⇒=  
 
Then, after substitution, the original equation takes the form: 
 



0)22( 2 =++ mxemm  
This gives im 21±−=  
Then the solution takes the form:  
 

)2sin2cos( 21 xcxcey x += −  
---------------------------------------------------------------------------------------------------------- 
 
Q5)    Assume that the solution for the following ODE 0'5''9'''2 =−− yyy  
  is in the following form:  
 

mxmxmxmx emyemymeyey 32 ''','',' ===⇒=  
 
Then, after substitution, the original equation takes the form: 
 

0)592( 23 =−− mxemmm  
This gives 

2
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Then the solution takes the form:  
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Q6)   Let   ph yyy +=  
To start obtaining hy  , we suppose that the equation is homogenous, i.e. it 
takes the form:   

025'5''5''' =−+− yyyy  
Let  

DxDxDxDx eDyeDyDeyey 32 ''','',' ===⇒=  
Then, after substitution, the original equation takes the form: 
 

0)2555( 23 =−+− DxeDDD  
This gives iiD 5,5,53,2,1 −=  
 
Then the solution of hy  takes the form:  

xcxcecy x
h 5sin5cos 32
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To get py  , we assume that  
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Then, the general solution for (*) becomes:   
 

xx
ph excxcecyyy 2

32
5

1 27
15sin5cos −++=+=  

---------------------------------------------------------------------------------------------------------- 
 
Q7)     Let   ph yyy +=  
To start obtaining hy  , we suppose that the equation is homogenous, i.e. it 
takes the form:   

02'3'' =+− yyy  
Let  

DxDxDx eDyDeyey 2'',' ==⇒=  
 
Then, after substitution, the original equation takes the form: 
 

0)23( 2 =+− DxeDD  
This gives 2,12,1 =D  
 
Then the solution of hy  takes the form:  
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To get py  , we assume that  
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Then, the general solution for (*) becomes:   
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Q8)     Let   ph yyy +=  
To start obtaining hy  , we suppose that the equation is homogenous, i.e. it 
takes the form:   

06'5'' =+− yyy  
Let  

DxDxDx eDyDeyey 2'',' ==⇒=  
 
Then, after substitution, the original equation takes the form: 
 

0)65( 2 =+− hyDD  
This gives 3,22,1 =D  
 
Then the solution of hy  takes the form:  
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To get py  , we assume that  
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Then, the general solution for (*) becomes:   
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Dr. Ahmed Mostafa Megahed 


