Mathematics Il

4) Exact (first order first degree)

The general form

M(x.y)dx + N(x.y)dy = 0

OM(x.y) _ ON(x.y)

- mean is Exact
ay ax

Condition (test) if

oF oF
Assume — = M(x.y) & By N(x.y)

[szM*dx+g(y)]

OR

[F = dey+g(x)]

Example// Solve the equation
siny dx + (xcosy — 2y)dy = 0
Solution/

siny dx + (xcosy —2y)dy =0 & M(x.y)dx + N(x.y)dy
=0
oM

M(x.y) =siny - Wz cosy

oN
N(x.y) = (xcosy — 2y) — - cosy

192



Mathematics Il

oM ON

Lo oN isisE
3y~ ox this is Exact

F=fM*dx+g(y)

F=jsinydx+g(y)—>F=cosy+g(y)

oF

ad )
3y a—y(xsmy+g(y))

oF Ny = 2y)
oy = N(x-y) = (xcos y -2y

(xcosy —2y) = % ((xsiny) +g(») -
(xcosy — 2y = x cos y + g(y)(Integration of the two parties)
xsiny —y* =xsiny + g(y) » g(y) = —y*
~F=cosy—y*=c
Example// Solve (x — xy?)dx + (8y — yx®)dy = 0
Solution /
(x — xy?*)dx + (8y — xy*)dy = 0
o M(x.y)dx+ N(x.y)dy =0

oM
M(x.y) = (x — xy?) - ay —2xy
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ON

= 2 - — _
N(x.y) = (8y —yx*) - P 2xy

oM ON

. oM I isisE
3y~ ox this is Exact

— [ Mrdx+ g

2 2.2
(x—xyz)dx+g(y)—>F=(7— > T9)

aF 9 x* y*x?
3y ay((__ 2 )+9))

OF _ N(xy) = 8y — yx?)
ay— x.y = y yx

a 2 2.2
(3}’—}’762):@((?— > )+g) -

8y —yx* = —x’y + g(y)
(Integration of the two parties)

nyZ nyZ
4y*— ) +9(y) - g(y) = 4y*
xZ

F=(7—

2,2
yz )+4y% =c¢
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