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3- Linear Differential Equations daidl) A Lialdnl) ey alaall

A differential equation of the form
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Is called linear differential equation, where P and Q are a function of x (but not of y)
or constants. In such case, multiply both side of (1) by (ef P dxy
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Integration Factor JelSill Jalray (cam Loy (1) Malaall 3 o o pay dodadl) lialél) ¥ alaall Jad

Integration Factor (I.F.) = e/ P4*

Equation (1) will became

el Pdx (dy + Py) Qel P (2)

The left hand side of (2) is
%[y_efpdx] N . d[y edex]:Q.edex
Integrating both sides
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: A (SN ¢ 88 A Jal o) )

y.(I.F.) = fQ. (I.F.).dx +c

or

x.(I.F.) = fQ. (ILF.).dy +c
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Example 12:

Solve the equation x % — 3y = x?
Solution:

dy 3

ax x Y=

y.(I.F.) = fQ.(I.F.).dx+c

-3
LF.= e/ Pdx= of5dx = g3lnx = o3 = —

43

L&t

Email: nbrahim@uomosul.edu.iq St ate



College of Petroleum and Mining Engineering

1 1
y.ﬁ=jx.;.dx+c
1
13: —z.dx+c=jx‘2.dx+c
X X
—1
%=7+c - y=-x*+cx3
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Example 13:

. d .
Solve the equation => + 2y tanx = sinx

Solution:
| F = ertanx dx — p2lnsecx _— elnseczx — sec’x

1

y.sec’*x = fseczx.sinx.dx+c= f—z.sinx.dx+c
cos’x

1 sinx
] . dx+c= [secx.tanx .dx +c
COSX (COSsXx

2

y.sec“x = secx + ¢

45

o

Email: nbrahim@uomosul.edu.iq St ate



College of Petroleum and Mining Engineering

4- Exact Differential Equation dall) A laaldtl) N alaall

An exact differential equation is formed by directly differentiating its primitive
(solution) without any process
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Mdx+ Ndy=0

[s said to be an exact differential equation if it satisfies the following condition

§M _ 6N

oy 6x

Where Z—If denotes the differential co-efficient of Mwith respect to ykeeping x

N . . . . .
constant. And o the differential coefficient of Nwith respect to x, keeping y
constant.
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Methods for Solving Exact Differential Equation

Method for Solving Exact Differential Equation:

Step 1. Integrate M with respect to x, keeping y constant.
by Jliel x ) dpud M Jalss

Step II. Integrate with respect to y; only those term of N¥which do not contain x
(Y B e xd () Jlad) 1) x o g giad AN (g N G Baga gal) 2 gandl Jadd y J A Jals

Step III. Result of [ + Result of II = Constant
el = A Jal) 4+ J ¥ Jall (s ey (Algll Sl
s
Gl x isby ML N RS 1
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Example 14:

Solve the equation (5x*+3x%y> —2xy®)dx+ (2x3y —3x%y?> —5y*)dy
Solution:

Mdx+Ndy=0

M=5x*+3x*y?-2xy3

M _
gy ~ 60X y-6xy

N=2x3y—-3x*y?>-5 y*

N _ o e
5y 06X y—6xy
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. SM 6N
Since — =

5y ox E.D.E

f M dx + f (terms of N not constaining x) dy = c

(y constant)
f(5x4+3x2y2—2xy3) dx + f—Sy4 dy =c

X+ B3y — 2y —yS=c¢
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Example 15:
Solve the equation (yze"y2 + 4 x3) dx + (2 xye”' —3 yz) dy =0

Solution:
Mdx+Ndy=0

M = y2e®” + 4 x3
— = y? (exyz) 2xy+2yeY =2xy3eV +2ye*Y

N =2 xye® —3y?

ON
E=2yxexy2y2+ eV 2y=2xy3e*Y +2ye*Y
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M 8N

— = — E.D.E
0y Ox

f M dx + f (terms of N not constaining x) dy = c

f(yze”‘y2 +4x3) dx + f—Sy2 dy = c

2
exy +x4—y3=c
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Example 16:

Solve the equation (2xy + y — tany) dx + (x* — x tan’y + sec’y +2)dy = 0
Solution:

Mdx+Ndy=0

M =2xy +y— tany

oM _ 2x + 1 — sec’y

oy

N = x?> — x tan®y + sec?y + 2

ON
Sy = 2%~ tan’y = 2x — (sec’y — 1) = 2x — sec’y + 1
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E.D.E

j M dx + j (terms of N not constaining x) dy = c

f(ny+y—tany) dx + j(sec2y+2) dy =c

x’y+xy—xtany + tany +2y =c
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