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y =Xy

@ separable equation
° % = Xy
o ¥ — xdx
o Inly|=1ix>+c
o |y|= X /2+c
°oy= +Lecex’/2
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@ separable equation

° #dy:xdx

° (y—{—%)dyzxdx

o Sy2+inly|=3x2+c
o y?+2Inly| =x>+C



X2y =1—x+y?—x

separable equation

X2y =(1-x*)(1+y)

y  _1-x2
1+y2 = X2

1

y=tan(—1—x+c)

2

y

arctan(y) = —; —x+c
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dy
dx

xy?—cos(x)sin(x)
y(1-x2)

exact equation
y(1—x?)dy = (xy? — cos(x)sin(x))dx

(xy? — cos(x)sin(x))dx — y(1 —x?)dy =0

of _ .2
ax

Xy —cos(x)sin( ) 5 ﬂ = —y(1-x?)

2%f
dydx — axay = 2xy : exact equat|on|

f(x,y) = [ $Edy = [ —y(1—x*)dx =

9f = xy? — cos(x)sin(x) = xy? + g’(x)

g'(x) = —cos(x)sin(x)

372 (1= x%) +g(x)



dy

dx

= 2ol . g/(x) = —cos(x)sin(x)

@ method 1

e g(x) = | —cos(x)sin(x)dx

e h=cos(x), dh= —sin(x)dx

o g(x)=[hdy = 3h*+c = Lcos?(x) + c1

@ method 2

e g(x)= f—%sin(2x)d 2cos(x)sin(x) = sin(x + x)
g(x) = zcos(2x) + e cos?(x) — sin®(x) = cos(x + x)
g(x) = 1(2cos?(x) — 1)+ c» = 3cos?(x) + (—3 + c2)
g(x) = 3cos?(x)+cs



dy _ xy*—cos(x)sin(x)

dx y(1—x2) = f(X’y) =c
o g(x) = Jcos?(x)+cs
o f(x,y)=[9Ldy = [—y(1-x*)dx = —3y*(1—x*) +g(x)
o f(x,y)=—3y?(1—x?)+3cos?(x)+c3=C

N

(1—x2)—Lcos?(x)=c

(4
N|—=
<



@ substitution X = rcos0, y = rsinf

e then r=+/x2+y2, tanf = %, 6 = tan (%)

° dx:%dr—i—g—gde = cosOdr — rsinfd 6

dy = 3rdr+ ayd@ = sin@dr + rcos6d6

F=r5 = (y+x)dy=(y—x)dx

r(sinf + cos@)dy = r(sin@ — cos0)dx

(sin@ + cosB)(sin@dr + rcos0dO) = (sin® — cosO)(cosOdr — rsin0d6)
(sin®0 + cosOsin@)dr + r(sin®cos6 + cos?0)dO =
(
(

sin@cos6 — cos?0)dr + r(—sin?6 + cosOsin0)d O
sin?0 + cos?0)dr + r(cos?0 + sin*0)d6 = 0
dr/r+d6 =0



S0

LX s dr/r+d6 =0

separable equation % +d6=0
back substitute r=+/x2+y?2,
into In|r|[+6=0

In|x?+ y?|}/2 + tan~ ({) c
In(x®+y?)+2tan~1(£) =

0 = tan™

Y5



Reference

[1] D. G. Zill and W. S. Wright , “Advanced Engineering Mathematics”,
4th ed.

[2] Ji¥ i Lebl, " Notes on Diffy Qs"
[3]B E Shapiro, “Lecture Notes in Differential Equations *



