Democratic and Popular Republic of Algeria

University center of Mila Year: 2024/2025

Institute of Science and Technology Department of informatics
Dr.Chellouf yassamine Email:y.chellouf@center-univ-mila.dz
Analysis 2 1%t Year

Exercises Serie N° 3

Note: questions marked () left to the students

Exercise 1

Solve the following first-order differential equations:

1. ¢y —2zy = (1 —2z)e", y(0)=05; 2. 2z+yy =0, y(1)=1.
3wy + (L+a)y=0, y(1) =1 4. (4-2")yy' =2(1+9°).
5. ¢y —2xy=e€" sinz, y(0)=1; 6. v —ycosx =cosz, y(0)=0---(x)
2
7. ! = 2) = 0; 8 ¢y —2y=——— 0)=2.
Yy 4y m,l y(2) = 0; V=2 = y(0)
9. ¢y — (295— ) y=1, on ]0,+o0[; 10. A+a2)y +ay=a2>—-a+1, y(1)=1---
x
11. zy + 3y = 22y?; 12. 3 4 2zy = —xyt.
13. 2y —y=9*Inw--- (%)
Exercise 2
Consider the following differential equation:
(22 =32 +2)y —y?> +3zy =42 — 6z +4------ (E)

1. Show that y = 2x is a particular solution of the equation (F).

2. Solve the equation (E) on ]2, +oo.

Exercise 3

Solve the following second-order differential equations:
1. ¢y’ + 4y — 6y = 4e”, y(0) =1, y'(0) = —22.
2. y" =3y +2y = (1—2x)e”.

3.y —2y +2y=>5cosu, y(0)=1, ¢/ (E) =-2(e% +1).

4. y" + 4y = 2sinx cos .

5.y — 4y +4y =z, y(0)=1, y'(0) = 4.

6.y + 4y = 3% cos(2z).

7.y =8y + 15y = 152 — 162 + 17,  y(0) =3, y/(1) =2(1 +€3)---- - (%)

Exercise 4

Consider the equation: vy’ + 2y’ + 4y = ze®---- - (E)
1. Solve the homogeneous differential equation associated with (E).

2. Find a particular solution of (E), then give the set of all solutions of (E).
3. Determine the unique solution h of (E) satisfying h(0) = 1, and h(1) = 0.



