Answer on question 40471 — Math - Differential equation
Solve the differential equation

p? + 2pycotx —y? =0,

wherep =y’
Solution:
We have
(y)? +2y'ycotx —y? =0,
N2 4+ 2y'y cotx — y?
&) Yy Yo y=o0,
y
/A 2 /A
<y_> =+ 21cotx —1=0.
y y
Denote

Thus we have next equation

724+ 2zcotx—1=0,

D=(2cotx)?—4-1-(-1) =4cot?x+4=4(1+ cot?x) = > 0.

sin? x
So we get two cases

1)

4
—2cotx + \,SmZ X CoS X 1 1—cosx

zZ = = —— + - ] -
2 sinx sinx sinx

y' 1—cosx

y sinx
dy 1-—cosx
—=———"4dx,
y sinx

fdy J‘l—cosx
—=| ——dx
y sin x

1—rcosx
Iny = f_—dx.
sin x
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We have

fl—cosxd _ j‘l—cosxd( )= j‘l—cosxd( )=
sinx sinZx  LeOS*) = 1—cos2x NOSX) =

:_f 1~ cosx d(cosx)=—f;d(C05x)=
(

1 —cosx)(1+ cosx) 1+ cosx
1
= —f—d(l +cosx) =—In(1+cosx) + C.
1+ cosx

So we get

Iny =—1In(1+ cosx) +C,

Iny=In———
Y 1+ cosx
c
X)) =———,
y() 1+ cosx
where ¢ = e€.
2)
) 4
Ta0otx — sin?x cosx 1 1+ cosx
zZ = = — —_ = —-—
2 sinx sinx sin x
y'  1+cosx
y B sinx
dy 1+ cosx
—_— = ———dx,
y sinx
dy J‘1+cosx
—_— == | ——dx,
y sin x
1+ cosx
Iny = —J_—dx.
sin x
We have

1+ cosx 1+ cosx 1+ cosx
—f—dx = f—d(cosx) = f—xd(cosx) =

sin x sin? x 1 — cos?
_ 1+ cosx d( )= f el )=
) (1 =cosx)(1+ cosx) cosx) = 1—cosx cosx) =

1
= —f—d(l—cosx) = —In(1 —-cosx) + C.
1—cosx

So we get
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Iny = —In(1—cosx) +C,

| =ln—
ny n 1—cosx
y() = 1 —cosx’
where ¢ = eC.
Answer:
y(x) = 14 cosx
or
c
y(x) =

1—cosx
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