Obligatory homework on Ordinary Differential Equations

Task 1. Solve the separable differential equation:

1.1 4xdx—3ydy:3x2ydy—2xy2dx
12 xW+yy’ 1+x% =0

13 4+ y2dx— ydy=x2ydy

1.4 de—ydy: x2ydy

1.5 6xdx — 6ydy = 2x2 ydy — 3xy2dx
1.6 dox+ dey:o
1.7 (ezx +5)dy+ ye?Xdx =0

1-x2

1—y2
1.9 6xdx—6ydy=3x2ydy—2xy2dx

1.10 X«/5+y2dx+yx/4+x2dy:0

Task 2. Solve the homogeneous differential equation:
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Task 3. Solve the homogeneous differential equation, where the numerator and
denominator of the right part are the equations of intersecting straight lines.

3.1 _X+2y-3
2X—2

3.2 y’:Ly_z
2X -2

33 ,_3y-x-4
3X+3
2y — 2

3.4 y“=—JL——f
X+Yy-—2
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3:5 y 3X—y-—2
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37 y,__x+7y—8
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3.9 y’—ﬂ

' 2Xx+y-—1

3.10 ,_x+2y—3
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Task 4. Solve the initial value problem for the linear differential equation of
first order:



4.1 y’—zzxz, y(1)=0.

4.2 y' — yetgx = 2xsin x, y(z/2)=
4.3 y'+ ycosx:;sin 2%, y(0)=0

44 y'+ytgx=cos®x, y(r/4)=12

45 y'—Xizz x2 +2x, y(-1)=3/2.

46 = 1), y(0)=1
y' X+1y e”(x+1), y(0)

4.7 y'— Y =xsinx, y(z/2)=1
X

4.8 y'+ Y =sinx, y(7)=1x
X

4.9 y+ Y =x2, y(1)=1.
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Task 5. Solve the initial value problem for the Bernoulli equation:

5.1 y' +xy =[1+xeXy?, y0)=1.

5.2 xy'+y=2y%Inx, y{l)=172

5.3 2y’ +y)=xy?, y@1)=2

5.4 y’+4x3y—4(x3+1)e_4x 2 y(0)=1
5.5 Xy —y=-y (Inx+2)|nx y(1)
5.6 2(y'+xy)=[+xe "y, y(0)
5.7 3(xy’+y)=y? Inx, y(1)=3
2y'+ycosx =y cosx(L+sin X)
y(0)=1

5.9 y' +4x3y = 4y2e4x( 3)y(O):—l.
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