Answer on Question #69630 — Math — Differential Equations
Question

1. Find the general solution of Z—y (2y?% + 3xy) /x>
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Method 1

Equation (1) is a first-order linear differential equation.

1. Let’s make the substitution: y = UV
2. Theny' =U'V+UV'.
3. Let’s put the substitution into the differential equation (1):

3
u'v+uv’ —;UV = 2x"2U?V?2,

3
u'v+u (V’ - ;V) = 2x2U%V?2,

r_3y —
{ V==V =0 )
U'V =2x"2U?p?
4. Let’s solve the first differential equation of the system (2):
3
V'——V =0.
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In|V| = 3In |x| + C.
V =Cx3.
Put C = 1, then
V = x5,

5. Let’s solve the second differential equation of the system (2):
U'V =2x"2U%V?2 =3 U =2x72U% = U’ =2x"%U%x3 = U’ = 2xU>.
Then
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x2+C
6. The general solution of the differential equation (1):
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If U =0o0rV = 0theny = 0 is the special solution of the differential equation (1).

Method 2

Ay _ 3y

The equation (1) is homogeneous first-order differential equation because Sl—x =

)2 _ 5y
2 o? = 2x2.

1. Let’s make the substitution y = ux, where u is a new variable,
2. theny' = (ux)' = u'x + u.
3. Let’s put the substitution into the differential equation (1):

u'x +u—3u = 2u?,

du
x— = 2u? + 2u,
dx

du
X—= 2u(u + 1),
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In|u| — Inlu + 1| = 2Inx + In|C;],
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= In|C, |x?

and



4. The general solution of the differential equation (1):

y=- (3)

x2+C’
If u = 0, then y = 0 is the special solution of the differential equation (1).

If u = —1, then y = —x is a solution of the differential equation (1) which is a particular case of
(3)if we put C = 0.

Answer:

= — is the general solution;
Y x2+C g

y = 0 is the special solution.
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