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Exact Differential Equations of First
Order and First Degree
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Example Solve the differential equation:
(yve* + 2x cosy)dx + (e* —cosy — x?siny)dy = 0
Solution:

M=ye‘+2:msy—r':—:=e’—21'siny

N=e’—msy—xisiny—r%=e’—2xsiny

aM _ N

dy dx
The differential equation is exact and the general solution is:

JMdx+ fndy =0
- [(ye* +2xcosy)dx+ [—cosydy =0

~ye* +x*cosy—siny+c=0




Example Solve the differential equation:
(e¥ + xsinxy):x—r +ysinxy=0
Solution: y sin xy dx + (e¥ + xsinxy)dy =0

M =ysinxy—r:—: = ycos xy.x + sin xy

= Xy COS Xy + sinxy

N =eY + xsinxy —r:—"=xmsxy-y+sinxy

o
= Xy cosxy +sinxy

a : : 5 . B
- N - £, The differential equation is exact and its solution is:

ay
Ide+fndy=D 4‘ —cosxy+e’ +c=0 l




¢ (x2+y¥dx + 2xydy =0
¢ (4x3y2 — 2xy)dx + (2x*y — x?)dy =0
¢ (3e3*y — 2x)dx + e3*dy =0
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Linear First Order Differential
Equations
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ay
e + P(x)y = Q(x)
Integrating Factor: e/ P(x)dx
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Example Solve the differential equation:

xy' — 2y —x3e¥ =
Solution:
y’—%y—xzex=0
ﬂ_z — 25X =—E — x2pX
-y =x"e , P(x) x,Q(x) xce
[ P(x)dx

Integrating Factor: e

2 dx
—dx -2 |— — -2 _ 1
efx —e fx=821nx=elnx x2_
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Integrating Factor: e/ P(¥)dx

2 dx
ef_fdx = e_ZIT — e—ZIDX _ Inx

o

2 fxiz (x%eX¥)dx +c

= [e¥dx +c

Z=e+c-> y=xe"+cx?



Example Solve the differential equation:

Solution:

ef P(x)dx

=€

[ -2 ax

X

dy
x——ay=x+1
dx Y

dy a  x+1
dx xy_ X

x+1

P(x) =—=,Q(x) =~

X

—-a

_a [

— e x = e~ alnx — ,lnx

yefP(x)dx _ f efP(x)dx.Q(x) 1+



xa xa X
y o x+1
== mdx +c

—a+1 -a
— a |* X _I_ ]
= — c
[—a+1 a
x 1
= — =+ cx“
—a+1 a

¢ (x+ 1)%—1’1}/ =e*(x + PN

o (% +1)2+ 2xy = 4x?



