Question #74300, Math / Differential Equations

Identify the following differential equations and hence solve them

x%  x

2) y=xy'+1—-Iny’

1.

Solution

This is the first-order nonlinear ordinary differential equation
x%y' = —4 — xy + x%y?
x’y?=x%y' +xy +4
x2y? =x(xy'+y)+4
xy' +y = (xy)'
(xy)? = x(xy)' + 4

Substitute z = xy
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Get back to substitute

_2C x*+2

Ve X

¢ x*+2
Y= x(1—Cx*)

Answer:
_C x*+2
y= x(1—Cx*)
2.
Solution

y=xy'+1—=Iny’
This is the Clero equation of the formy = xy '+ f (y'). Parametrizize
y'=p
X=X

y=xp+1—Inp
dy = y'dx

dp
xdp + pdx —? = pdx

dp(x ——) =
d 0 ! 0
p = X —— =
p
p= P=7
y=Cx+1-InC y=2+Inx

Answer:

y=Cx+1-InC
y=2+Inx
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