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Worksheet N© 3

Remark: Treat only the first four examples of each exercise and leave the rest to the students.

Exercise 1 (Separated variables equations) Find the solution of the following equations and, if pos-
sible, express your solution in the form y = f(z).

z—y . w20 .
y' = withy(1) =0 and y' =S¥ with y(3) = 1.

oy — 2xy =2x oy =P —z—y?+1 oy’—zziz o (2293 +4a)y = xy? + o?
2

oy = ya* — 22 oy =ue"Y o yln(z)y' =L | e (zy+y)y =2 —ay

exy+y =yIn(x)|| ey = }Izz o In(z)y =14 oy = —;;nc(is/é))

Exercise 2 (Linear differential equations) Solve the following first order differential equations

ey —2y=—x oa:y’+2y:%($) oy’+2%:%withy(1):6
o vy — 2y = x%e® with y(1) =0 o (x4 1)y +2y=(x+1)°? o 1y — 2y = xte”
e vy —y=2xln(x) o y +y tan(x) = cos?(z) o vy +y=(1+uz)e”

Exercise 3 (Homogeneous equations) Show that each of the following differential equations is ho-
mogeneous and find the general solution of the equation.
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Exercise 4 (Bernoulli’s equations) Solve the following Bernoulli’s differential equations:

oy + ¥ = 3%’ o Y —dy=2"/y oy —3y=(92-3)y o 3y + 2y =22%"

Exercise 5 (Riccati’s equations) Solve the following differential equations:

o 3y + 2 +ya?+ 22 =0 o (2+ 1)y =9>-1 o 2xyy =1+ y? + cos(x)
oy + ¥ =322y + ze” o (y —y*)cosx +y(2cos’x + sinx) = cos® x

Exercise 6 (Second order differential equations) Solve the following differential equations :

.y//_3y1+2y:0
oy — 2y +y=0
oy +y =2cos(x)
.y//—gy/+2y:$€m
oy +yy +yP =y’

y'+2y +2y =0

y" +y = 2cos(x)

y' =3y +2y=sin(z) + 2+ e T+ a2+ +1
y// _ 2y/ + Yy = x2€x

Y’ — 6y + 9y = 23e3(by variation of the constant)



