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With my best wishes  Professor Dr. Hassan El-Morshedy 

Answer each of the following questions: 

Q1: (12 Marks) Classify each of the following equations according to degree, order, 

homogeneity, and linearity:  

1. 
𝑦′′′

y′
+ 𝑦 = 0 

2. 𝑦′𝑦′′ − sin 𝑦 = 0 

3. (𝑦′′)1/3 + (𝑦′)1/2 = 0 

Q2: (10 Marks)  

1. Form a differential equation by eliminating the arbitrary constants 𝐴,  𝐵 from 

𝑦(𝑥) = 𝐴𝑥2 + 𝐵𝑥. 

2. Find all possible values of the constant α so that the function 𝑦(𝑥) = 𝑒α𝑥 is a 

solution of the equation 𝑦𝑦′′ − (𝑦′)2 = 0. 

Q3:(40 Marks) Find the general solution of each of the following equations: 

1. 𝑦′ −
2

𝑥
 𝑦 = 𝑥  

2. 𝑦′ = (𝑥 + 𝑦)2 

3. 𝑦′ = −
1+𝑥+𝑦2

2𝑥𝑦+𝑦
 

4. 𝑝6 + 𝑝4 + 2𝑝 − 4 = 0             (𝑝 = 𝑦′) 

5. cos 𝑦 𝑦′ + 𝑥 sin 𝑦 = 𝑥 

Q4:(43 Marks) Solve each of the following equations: 

1. 𝑦′′ − 5𝑦′ + 6𝑦 = 0,        𝑦(0) = 1, 𝑦′(0) = 0 

2. 𝑥2𝑦′′ + 𝑦 = 0 

3. 𝑦′′ − 2𝑦′ − 3𝑦 = 𝑒3𝑥 

4. 
𝑑𝑥

𝑑𝑡
− 2𝑦 = 0,         

𝑑𝑦

𝑑𝑡
+ 𝑥 = 𝑡     (System) 

5. 𝑦′′ + 𝑦 = 𝑡 , 𝑦(0) = 𝑦′(0) = 0       (Use Laplace transformation) 

Hint:  𝓛{𝑡} =
1

𝑠2 ,   𝓛{sin 𝑏𝑡} =
𝑏

𝑠2+𝑏2,   𝒔 > 𝟎. 
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