DIFFERENTIAL EQUATIONS I Homework 1  04.10.2016

1. Derive the differential equation which has as general solution the function y defined by

the given equation.
a) x—y*=cy? b) X+y=tan(x+c) c) xsiny=e*
d y=ce*+c,e*+x e) y=ce ¥ +c,e f) y =c, C0S2X+C,Sin2X
g) y=e *(ccosx+c,sinx) h) y=x(c cosx+c,sinx)

2. Find the general solution of the given differential equations.

a) xsecydx+(1+x)dy=0 b) xydx+(1+x)2dy=0
dy
xy? +x)dx—(x?y—y)dy =0 d tan x)—= =1+
o (xy®+x)dx—(x?y—y)dy ) (tanx)~=1+y
d_y 2 ; 2 2 _
e) xdx+y_y f) sinxcos” ydx +cos“ xdy =0
g) ydx+xdy=xy(dy—dx) h) ydx = xydx + x*dy

3. Solve the initial value problem.

dy dy
a) ey(&+1j:1,y(0):l b) (y2+1)dx=m - ¥(2)=0

c) (y3+2y)dx:(3x+x2)dy . y(D)=1

4. Find the general solution of the given differential equations. Find the inguar solution if exist.

dy 2x-—
a) xdy—ydx=\/x7ydx b) d_i=x+4§
c) X%_y+\/y2—x2 =0 d) (y2+x2)dx—xydy=0

e) y(yz—xy+x2)+x(y2+xy+x2)%=0



f) xﬂ—y—xsin(ljzo g) ﬂ=l+cosh(lj=0
dx X dx X

5. Solve the initial value problem.

y
a) [§+%jdy+dx=0 , y(0)=-1 b) {xeX +y}dx—xdy—0 , y(1)=0

dy _x+y dy _y y

= < l — - == = | = =

= xoy y(1)=0 d) » X+tan(xj 0, y(6)=m=

e) dy _ y , y(0)=1 f) y*(ydx—xdy)+x%dx=0, y(1)=3
dx  x—2,/x?+y?

6. Find the general solution of the given differential equations. Find the inguar solution if exist.

a) (x+y)dx—(x—y+2)dy=0 b) xdx+(x—2y+2)dy=0

o) (2x—y+1)dx+(x+y)dy=0 d) (x—y)dx+(y—x+1)dy=0

e) dy _x+y-1 f) (x+y)dx+(2x+2y-1)dy =0
dx x-y-1

g) (x—y+1)dx+(x—y-1)dy=0 g) (x+2y+2)dx—(2x+y-1)dy=0

7. Solve the initial value problem.

a) (3x—y+1)dx+(x—-3y—5)dy=0, y(0)=0
b) (3x+y)dx+(4x—2y+1)dy=0, y(—%jzo

) (2x+y)dx+(4x—2y+1)dy=0, y(O):%
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