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Series 1: Ordinary Differential Equations

Exercise 1. Solve the following equations (Separable Differential Equation)
1) (1+2*)dy=ydr 2)(2*+3)y +2zxy=0 3)y +2ty=0
Py - =0, yO) =0, 5y =2 y(1)=4
Exercise 2. Consider the differential equation:
zy +5y = (2 +5)e**  (E).
1. Verify that the function yo(z) = €*® is a particular solution of (E).
2. Give the general solution of the equation (E).
Exercise 3. Solve the following first-order linear differential equations:

Ly —y=e";

2.y +y=

v +1°
3 xy +y=zlnz.
4.y —y=(r+1)e* suchthat y(0)=1.
5.y —2xy = (1 — 2x)e*, such that  y(0) = 2027.
Exercise 4. We consider the differential equation:
y' —y —2y= (22 - 3)e” (1)
1. Solve the homogeneous equation: y" —y' — 2y = 0.

2. Determine the values of a and b such that the function yp = (ax + b)e® is a particular solution of
equation (1).

3. Deduce the general solution of equation (1).
4. Find the solution y(x) satisfying
y(0)=—1 and y'(0)=38.

Exercise 5. Solve the following second-order linear differential equations

My =y —2y=0 2)y" +2+y=0 By =y +y=0
4y +y=0 (5) ¥ =Ty +12y = —et* 6)y" -y =5
My =7y +12y =12z +5 (8)y" — 3y +2y =222 -5z +3, (9)y" —y —6y=5e>*,
y(0) =y'(0)=0
(10)y" +y' +y=e", (11) " — 4y’ + 3y = %, (12) " + vy — 6y = (2? +x + 1)e™ 2%,
(13) y" —y' — 6y = (=162 — 8)e %, (14)y" +y' — 2y = —16z¢€*, (15) y"" + 4y = €” cos 2z.




Exercise 6. Solve the equation:

y'(@) +y(-2) =0
UTILE :

Right-hand side f(z)

Roots of the character-
istic equation

Form of the particular solution y,(z)

pn(z) Polynomial of degree n

0 is not a root of

Yp = qn(x)

pn(x) Polynomial of degree n

0 is a root of multiplicity
m

Yp = " qy ()

D (x)e*® a is not a root Yp = qn(z)e™”
pu(@)eo® fzn is a root of multiplicity Yy = TG (1)
Ae®® « is not a root yp = Be™®

Ae®® « is a simple root yp = Bre®®
Ae®” « isa double root yp = Br?eo®

Pn(@) cos Bx + g (x) sin Bz

+i8 are not roots

Yp = Pn(x) cos Bz + ¢}, (x) sin S

Pn () cos B + gn(x) sin Sz

+i8 are roots of multiplic-
ity m

yp =™ (Pn(l') cos BT + gy (l‘) sin 533)

eaw(pn(l,) COs 5»L + qn/ (“L) sin ﬁfﬂ)

« =+ i are not roots

Yp = " (pn(x) cos Bz + g () sin fx)

e™® (pn (T) Co8 ﬂT + Qs (T) sin BI‘)

«a +if are roots of multi-
plicity m

Yp = "€ (py () cos Bz + gy (x) sin fz)
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