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or sinv=1log|x|+log|C]|
or sinv=log |Cx|

Replacing v by % we get

[ Y
sn| = | =
(xj log |Cx|
which isthe general solution of the differential equation (1).

X X
Example 17 Show that the differential equation 2y eydx+(y—2x eyjdyzois
homogeneous and find its particular solution, given that, x=0wheny = 1.

Solution The given differential equation can be written as

X

dx _ 2xe9—y

— = . (D)
el 2y e’
y _
Let F(x,y) = 2 < X
2ye’

x(ery —y}
—————==1°[F(x Y]

x{Zyey]

Thus, F(X, y) is a homogeneous function of degree zero. Therefore, the given
differential equation isahomogeneousdifferential equation.

To solveit, we make the substitution

Tign F(Ax, Ay) =

X = vy .. (2
Differentiating equation (2) with respect to y, we get
dx dv

— =V+ty—
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Substituting the value of x and (3—‘; in equation (1), we get

dv  2ve'-1
V+y— =
dy 2¢’
or dv _ 2ve'-1
ydy o2
av 1
o dy ~ 2¢'
or 2e' dv = —d
y
dy
or 2¢'-dv = —|—=
fao'-ov = -
or 2e¢'=—logly|+C
X
and replacing v by ; , We get
2e¥ +logly|=C - @)

Substituting x = 0and y = 1 in equation (3), we get
2e+log|ll=C=C=2
Substituting the value of C in equation (3), we get
x
2¢e’ +log|y|=2
whichisthe particular solution of the given differential equation.

Example 18 Show that the family of curves for which the slope of the tangent at any

2 2
point (x,y) onitis X+y , isgiven by x2 —y? = cx.

Solution We know that the slope of the tangent at any point on acurveis %

dy  X2+y°

Therefore, =2 =
dx 2xy
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or

= - (1)

Clearly, (1) isahomogenous differential equation. To solve it we make substitution
y = VX
Differentiating y = vx with respect to x, we get

ﬂ = V+ Xﬂ
dx dx
dv  1+V?
or V+X— =
dx 2v
: xﬂ— 1-v?
° dx  2v
2V2 av = %
1-v X
d
or 22V dv = _X
ve-1 X
2v 1
Therefore _[Vz_ldv = —I;dx
or log [v*—1]|=—log |x|+log|C,|
or log [(v—=1) (X)|=1log|C)]
or V-1)x==xC,

Replacing v by % , we get

2
y —

or (Y =x) =+ C xorx*—y*=Cx



