Homogeneous Differential Equation

An equation of the form Z—i’ = % in which f; (x,y) and f,(x,y) are homogeneous
2 ),

functions of x and y of the same degree can be reduced to an equation in which variables are
separable by putting y = vx , 2 = v + x &
p yputlingy =vx, -~ = ix
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Solution: Given that,
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dy dv
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From (i) we get,
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Separating the variables we obtain,
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Now integrating,
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~x=cl|sec+tanZ

X X

y

d
Solve: £ =2 Y
dx X

+ sec=
X

Solution: Given that,
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Lety = vx
dy d_v
or,——=v+x_—
From (i) we get,
d
V+x==1v+secv
dx

dv
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dx

Separating the variables we obtain,

d
or,f = cosvdv
Now integrating,

fi—x= [ cosvdv

or,Inx =sinv+Inc
or,Inx =1nes"™? +Inc
or,Inx = In(c.es"?)

or,x = c.eSmv
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Solution: Given that,
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Lety =vx
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OT',dx = v+xdx
From (i) we get,
d
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or,x— =tanv
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Separating the variables we obtain,



dx dv

X tanv

or,i—x = cotvdv
Now integrating,
[E = [ cotvdv

X
or,Inx = In(sinv) +Inc
or,Inx = In(c.sinv)
or,x = c.sinv

X = c.sin (X)
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Solution: Given that,
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Lety =vx

dy dv
or,— =7V X —
" dx + dx

From (i) we get,
v+xZ =v+cotv
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dv
or,x— = cotv
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Separating the variables we obtain,
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Now integrating,
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Solution: Given that,
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Lety = vx

dy dv
or,— =7 X —
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From (i) we get,
dv
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dv
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Separating the variables we obtain,
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X
Now integrating,
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Solution: Given that,
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Lety = vx
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From (i) we get,
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dx

dv
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Separating the variables we obtain,
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Now integrating,
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Solution: Given that,



dy dv
or,— =7V X —
" dx + dx

From (i) we get,
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dv 24+v
or, X —=——7V
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Separating the variables we obtain,

Now integrating,
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or, X. (2 — %)2 =c
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Solution: Given that,
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From (i) we get,

dv x+2vx
vV+x—=
dx 2x




dv x(1+2v
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dx 2
dv
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Separating the variables we obtain,
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Now integrating,
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7;-— Zj'dv
or,Inx =2v+Inc
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Solution: Given that,
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Separating the variables we obtain,



or,Inx = -2In(1 —v) +Inc
or,Inx+2In(1 —v) =Inc
or,In{x(1 —v)?} =Inc

or,x(1-v)2=c¢
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Solution: Given that,
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dv
or,—=v —
d + dx

From (i) we get,
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Problems for Solution
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