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Al-Mustagbal University College

2.4- Non-Exact First Order Differential Equation

The equation which isn’t exact can be made exact by multiplying it by the Integrating
Factor (I.F).
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For Example:

2xy3dx + 3x%y?dy =0

M = 2xy3, N = 3x?%y?
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How to Find Integrating Factor:

If the integrating factor is a function of (x) only (r);
M(x,y)-dx+ N(x,y)-dy =0} =*r
rM(x,y)-dx+7rN(x,y)-dy=0
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by the same method get to:
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Example (1): Find a general solution fory-dx + (3 +3x —y) -dy = 0?
Solve:
M=y, N=3B+3x—-y)
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=~ Find integrating factor:
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=~ y? is integrating factor
y-dx+ (3 +3x—y)-dy =0} x y?
y3dx+ (By?+3xy2—y3)-dy=0
M =1y3 N = (3y? + 3xy? — y?)
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To find f(x,y):
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Sub eq. (1) and eq. (2) to get:
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Example (2): Show that ﬁlyz iIs an integrating factor for the equation

(x2+y?—x)-dx—y-dy=07?

Solve:

M=x*+y*—x), N=-y
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Problems:

H.W- Check the given expression is Exact or Non-Exact differential equation. if

the expression is Non-Exact equation, Find the Integration Factor (1.F) for:

Dx—y)-dex—dy=0

Answer: Non-Exact, |.F: e*
2)(y2=1)-dx+ (2xy —siny) -dy =0
Answer: Exact

y-dx+ (4x—vy?)-dy=0

Answer: Non-Exact, |.F: y3

4) (y? —x?)-dy—2xy-dx=0
Answer: Exact

5 (2ysinx —3)-dx —cosx-dy =0

Answer: Non-Exact, I.F: cos x




