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2.3 Exact First Order Differential Equation
M(x,y)-dx+ N(x,y)-dy =0
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If an equation can be written to the form:
M(x,y) dx+ N(x,y)-dy=0
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and have the property that:
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-~ is said to be exact equation.

Tofind f(x,y):

d
M(x,y) =é - jdf=jM(x,y)-dx

“flxy) = fM(x,y) rdx + g(y)
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Sub eq. (1) and eqg. (2) to get:

Then integral dg to find g(y) to get f(x, y).
Example (1): Show that y - dx + x - dy = 0 is exact equation?
Solve:

M=y, N=x

dy  ox

~ Exact function

Example (2): Show that the equation (x? + y?) -dx + (2xy + cosy) -dy = 0

is exact equation and then find f(x, y)?
Solve:
M = (x®> +y2), N = (2xy + cosy)
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~ Exact function

To find f(x,y):
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M=—f=x2+y2 - jdfzf(x2+y2)-dx
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Sub eq. (1) and eq. (2) to get:

2xy + d = 2xy +
— ﬁ
xy + - Xy + cosy

dg

E=Cosy - jdgzjcosy-dy+c

g(y) =siny +c

3
X
s~ flx,y) = —+xy +siny +c¢

dy xy*-1
Example (3): Solve &

dx  1—x2y’ if fx,y)=0at x=0,y =1?

Solve:
(xy? —1Ddx =1 —-x%y)dy - (xy*—1dx—(1—x%y)dy=0
(xy? —1dx + (x*y —1)dy =0

= (xy*—-1), N=(x*y—1)
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~ Exact function

To find f(x,y):
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M=a=(xy2—1) - jdf=j(xy2—1)-dx
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jdg: f—l-dy+c

gy)=-y+c
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-'-f(x,y): 2
“f,y)=0at x=0,y=1
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Problems:

—x—y+1

1- Solve the differential equation (x +vy?)dx + (2xy+1)dy =0 and find
particular solution if the function f(x,y) = 0 at (0,2)?

Answer: f(x,y) = %xz +xy?+y—2

2- Find value of (a) that makes the equation (3x? + y2) - dx + axy - dy = 0 exact?

Answer: a = 2
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