Answer on Question#40384 — Math — Differential Calculus
Solve the differential equation:

ysin(2x) dx = (1 + y? + cos(2x))dy.

Solution:
We have
ysin(2x) dx — (1 + y% + cos(2x))dy = 0,
M(x,y)dx + N(x,y)dy = 0,
where
M(x,y) = ysin(2x), N(x,y) = —(1 + y? + cos(2x)).
Thus
oM ) oN 2 sin(2
3y - sin(2x), Pl sin(2x).
oM __ 0N ) . .
Because o * then we can try to find an integrating factor m(x, y).
We get
oM 0N
Jy Ox _sin(2x) —2sin(2x)  —sin(2x) 1
—-M(x,y) —y sin(2x) ~ —ysin(2x)  y’
Because
oM _oN
dy Ox
—M(.X, y)

is the function of variable y only then we have next differential equation

oM _oN
1 dn _9dy ox

m@y)dy —-M(x,y)

dm dy

my) '
dm dy
m@) j y’
Inm(y) =1Iny,
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Thus we get next differential equation
(y sin(2x) dx — (1 + y? + cos(2x))dy) - m(y) = 0,
y2sin(2x) dx — (y + y3 + y cos(2x))dy = 0,

M, (x,y)dx + Ny (x,y)dy = 0,

where
M;(x,y) = y*sin(2x),  Ni(x,y) = —(y +y* + y cos(2x)).
Thus
6M1_2 6 6N1_2 6
y ysin(2x), o y sin(2x).
oM 0N . . . . .
Because 3 = then we get differential equation in exact differentials. Thus we have

2

ulx,y) = | Mi(x,y)dx = fyz sin(2x) dx = —%cos(Zx) + o(y).
To find function @ (y) we get next equation

0

2
@<—y7cos(2x) + 40(}’)) = —(y +y* + y cos(2x)),

de
—y cos(2x) + ay = —y —y3 —ycos(2x),

do_ _,_ )3
dy y y )
2 4
yo oy
o) = [(—y—yHdy =-F-—"+c.
2 4
So
2 2 4
u(x,y) = —y?cos(Zx) - y7 - yz +c.
Thus the general solution of the differential equation is
2 2 4
—y?cos(Zx) _%_YT_I_ c=0,
2 2 4
y yoy
> cos(2x) TG =6
2 4
y? (1 4 cos(2x)) + yZ =,
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where C = 4c.

Answer:

2y2(1 + cos(2x)) +y*=C

2y2(1 + cos(2x)) +y* =C
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