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Exercise n°1 
Solve the following differential equations. 

a. 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 4𝑥𝑥2 initial conditions 𝑦𝑦(1) = 0. 

b. 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 𝑒𝑒𝑥𝑥 initial conditions (0 , 2). 

Exercise n°2 
Solve the following differential equations. 

a. 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 𝑒𝑒_𝑦𝑦𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 

b. 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 𝑒𝑒−𝑥𝑥 + 𝑐𝑐  initial conditions 𝑥𝑥 = 𝜋𝜋
2
 𝑦𝑦 = 2. 

c. 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 3𝑥𝑥
5𝑦𝑦+1

  initial conditions 𝑦𝑦(1) = 2. 

d. 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 𝑒𝑒𝑥𝑥−𝑦𝑦  initial conditions 𝑦𝑦(0) = 1. 

e. 𝑑𝑑2𝑦𝑦
𝑑𝑑𝑑𝑑2

= 30  initial conditions 𝑦𝑦(0) = 0, 𝑦𝑦′(0) = 1 

Exercise n°3 
What is the order of the following differential equations? 

a. 𝑥𝑥4 𝑑𝑑
3 𝑦𝑦
𝑑𝑑𝑑𝑑3

+ 𝑥𝑥 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑
− 𝑦𝑦 = 𝑥𝑥7 

b. 𝑦𝑦8 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

+ 𝑑𝑑7𝑦𝑦
𝑑𝑑𝑑𝑑7

= 𝑦𝑦 + 𝑥𝑥9 

Exercise n°4 
Verify that 𝑦𝑦(𝑥𝑥) is a specific (particular) solution to the following ODEs. 

a. 𝑦𝑦(𝑥𝑥) = 𝑒𝑒3𝑥𝑥;  𝑑𝑑3𝑦𝑦
𝑑𝑑𝑑𝑑3

− 9 𝑑𝑑2𝑦𝑦
𝑑𝑑𝑑𝑑2

= 0 
b. 𝑦𝑦(𝑥𝑥) = ln(−𝑥𝑥); 𝑥𝑥 < 0;  𝑥𝑥𝑦𝑦′ = 1 

Exercise n°5 
Find the general and the specific (particular) solution to the following differential equations. 

a. 𝑑𝑑2𝑦𝑦
𝑑𝑑𝑑𝑑2

= 3𝑥𝑥 + 1   𝑦𝑦(0) = 0 𝑦𝑦′(0) = 3 
b. 𝑦𝑦′′′ = 6   𝑦𝑦(0) = 𝑦𝑦′(0) = 𝑦𝑦′′(0) = 0 
f. 𝑑𝑑2𝑦𝑦

𝑑𝑑𝑑𝑑2
= 𝑥𝑥𝑒𝑒𝑥𝑥   𝑦𝑦(0) = 𝑦𝑦′(0) = 0 

  



Exercise n°6 
Solve the following differential equation. (Separable differential equations) 

a. 3 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 2𝑥𝑥 
b. 𝑒𝑒2𝑥𝑥𝑦𝑦′ + 𝑒𝑒𝑥𝑥 = 1 
c. (𝑦𝑦 + 1)(𝑥𝑥2 + 1) = 𝑥𝑥 𝑑𝑑𝑑𝑑

𝑑𝑑𝑑𝑑
 

d. 𝑥𝑥2 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 𝑦𝑦2  𝑦𝑦(1) = 2 

e. 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 2𝑥𝑥�𝑦𝑦 − 1 

Exercise n°7 
Solve the following first order linear ODE, using the method of variation of parameters. 

a. 3 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

+ 2𝑦𝑦 = 1 

b. 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

+ 3𝑦𝑦 = 𝑥𝑥 

c. 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

+ 𝑦𝑦 tan 𝑥𝑥 = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 

d. 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑
− 2𝑦𝑦 = sin 𝑥𝑥 

e. 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑
− 𝑥𝑥𝑥𝑥 = 𝑥𝑥 


