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Exercise 01: Solve the following differential equations and determine their 

type: 

1)     (𝑥2 + 1)𝑦 ′ = 𝑦2 + 1,             2) (3𝑦 + 𝑥)𝑑𝑥 − (3𝑥 + 𝑦)𝑑𝑦 = 0,              

              3)    𝑥𝑦 ′ + 𝑦(𝑥 + 1) = 𝑒𝑥 ,              4)  𝑦′ + 𝑦 𝑡𝑎𝑛 𝑥 = sin 2𝑥, 𝑤𝑖𝑡ℎ  𝑦(0) = 1,                

          5)   𝑥𝑦𝑦 ′ = 𝑦2 − 𝑥(𝑥 − 𝑦),             6) (𝑦 + 𝑥 − 3)𝑑𝑥 + (𝑥 − 𝑦 − 1)𝑑𝑦 = 0,             

  7)   (2𝑥 − 3)𝑦 ′ = 𝑥 + 2𝑦 + 1,        8)  𝑦′ = 𝑒𝑥𝑦2 − 2𝑦,                                           

          9)    𝑦′ = 𝑥𝑦(𝑥2𝑦2 − 1),                      10) 𝑦′ sin 𝑥 = 𝑦 𝑙𝑛 𝑥, 𝑎𝑣𝑒𝑐 𝑦 (
𝜋

2
) = 𝑒,                          

11)  𝑦 ′ + 𝑦2 − 2𝑦 sin 𝑥 + sin 𝑥2 − cos 𝑥 = 0, where  𝑦 = sin 𝑥 is a particular solution. 

Exercise 02: Solve the following differential equations and determine their 

type: 

1)   𝑦′′+2y'+y=0,              2) y'' − 𝑦 ′ + 2𝑦 = 0, 𝑤ith 𝑦(0) = 1 and 𝑦 ′(0) = −1,                    

3)   𝑦 ′′+3y'+2y=0,             4) y'' + 4𝑦 ′ + 3𝑦 = 3(𝑥2 + 1), 𝑤ith 𝑦(0) = 1 and  𝑦 ′(0) = −1, 

5)   𝑦 ′′-2y'+5y=2sin 𝑥 cos𝑥,                                      6) y'' + 4𝑦 ′ + 3𝑦 = (𝑥2 + 1)𝑒𝑥 ,             

7)  𝑦 ′′ − 4𝑦 ′ + 3𝑦 = 3𝑥 + 2 + 4𝑒𝑥 + 5𝑒−𝑥 ,            8) 𝑦 ′′ − 2𝑦 ′ = 𝑒𝑥 sin 𝑥.                              


