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Exercise n°1 
Solve the following differential equations. 

a. 𝑑𝑑2𝑦𝑦
𝑑𝑑𝑑𝑑2

= sin(2𝑥𝑥)  initial conditions 𝑦𝑦(𝜋𝜋) = 0, 𝑦𝑦′(𝜋𝜋) = 1 

b. 𝑑𝑑4𝑦𝑦
𝑑𝑑𝑑𝑑4

= 3𝑥𝑥 − 1  initial conditions 𝑦𝑦(0) = 𝑦𝑦′(0) = 𝑦𝑦′′(0) = 𝑦𝑦′′′(0) = 0 

Exercise n°2 
Solve the following differential equations. 

a. 𝑦𝑦′′ − 5𝑦𝑦 = 0 
b. 2 𝑑𝑑2𝑦𝑦

𝑑𝑑𝑑𝑑2
+ 5 𝑑𝑑𝑦𝑦

𝑑𝑑𝑑𝑑
= 0 

c. 9𝑦𝑦′′ − 12𝑦𝑦′ + 4𝑦𝑦 = 0 
d. 𝑦𝑦(5) − 2𝑦𝑦(4) + 𝑦𝑦(3) = 0 
e. 𝐷𝐷2(𝐷𝐷 + 1)3(𝐷𝐷 − 2)(3𝐷𝐷 + 5)(2𝐷𝐷 − 3)𝑦𝑦 = 0 
f. (𝐷𝐷3 − 11𝐷𝐷2 + 31𝐷𝐷 − 21)𝑦𝑦 = 0 
g. (4𝐷𝐷3 − 24𝐷𝐷2 + 35𝐷𝐷 − 12)𝑦𝑦 = 0 
h. 𝑦𝑦′′ − 4𝑦𝑦 = 0   initial conditions 𝑦𝑦(0) = 𝑦𝑦′(0) = 4. 
i. (𝐷𝐷 − 1)2(𝐷𝐷 + 2)𝑦𝑦 = 0 initial conditions 𝑦𝑦(0) = 𝑦𝑦′(0) = 0, y′′(0) = 9 

Exercise n°3 
Solve the following differential equations. 

a. 9𝑦𝑦′′ + 𝑦𝑦 = 0 
b. 𝑦𝑦(4) − 16𝑦𝑦 = 0 
c. (𝐷𝐷2 + 1)(𝐷𝐷2 + 𝐷𝐷 + 1)𝑦𝑦 = 0 
d. (𝐷𝐷2 + 4𝐷𝐷 + 5)2𝑦𝑦 = 0 
e. (𝐷𝐷3 − 𝐷𝐷2 + 9𝐷𝐷 − 9)𝑦𝑦 = 0 
f. (𝐷𝐷4 − 1)𝑦𝑦 = 0 
g. (𝐷𝐷2 + 1)4𝑦𝑦 = 0 
h. 16𝑦𝑦′′ + 𝑦𝑦 = 0  initial conditions 𝑦𝑦(0) = 2 𝑦𝑦′(0) = 9 

Exercise n°4 
a. Find the differential operator that annihilates the function 

𝐸𝐸(𝑥𝑥) = 8𝑒𝑒𝑑𝑑 
b. Find the annihilator of the function 

𝐸𝐸(𝑥𝑥) = 6 − 8𝑒𝑒𝑑𝑑 
c. Solve the following ordinary differential equations: 

c.i. 𝑦𝑦′′ − 2𝑦𝑦′ − 3𝑦𝑦 = 6 − 8𝑒𝑒𝑑𝑑 
c.ii. (𝐷𝐷2 + 2𝐷𝐷 + 1)𝑦𝑦 = 5 + 𝑥𝑥 

c.iii. (𝐷𝐷2 − 4)𝑦𝑦 = −3𝑒𝑒3𝑑𝑑 + 10𝑥𝑥𝑒𝑒3𝑑𝑑 
c.iv. (𝐷𝐷2 + 1)𝑦𝑦 = 𝑐𝑐𝑐𝑐𝑐𝑐𝑥𝑥 
c.v. (𝐷𝐷2 + 6𝐷𝐷 + 10)𝑦𝑦 = 80𝑒𝑒𝑑𝑑𝑐𝑐𝑠𝑠𝑠𝑠𝑥𝑥 



Exercise n°5 
Solve the following differential equations. 

a. (4𝐷𝐷2 − 4𝐷𝐷 + 1)𝑦𝑦 = 𝑥𝑥1/2𝑒𝑒𝑑𝑑/2 
b. 2𝑦𝑦′′ − 6𝑦𝑦′ + 4𝑦𝑦 = 6𝑒𝑒2𝑑𝑑 
c. (𝐷𝐷2 + 1)𝑦𝑦 = 𝑐𝑐𝑒𝑒𝑐𝑐𝑥𝑥 
d. 𝑥𝑥2𝐷𝐷3 + 2𝑥𝑥𝐷𝐷2 − 2𝐷𝐷)𝑦𝑦 = 𝑥𝑥3 

 


