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{FIRST ORDER DIFFERENTIAL EQUATION}

The order of a differential equation is given by the highest derivative
involved in the equation.
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X~ A=) is an equation of the 1st order
dy
x).d“?‘ ysinx = 0 is an equation of the 2nd order
)

&y dy , .

o pte ¢ = (0 is an equation of the 3rd order

dy? 7 dx “q
. d*y dy .
So that a2t Zd—‘ + 10y = sin 2x is an equation of the ............order.
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1- THE FIRST METHODE BY DIRECT INTEGRATION.
2- THE SECOND METHODE BY SEPARATING THE VARAIBLES.
3- HOMOGENOUSE EQUATIONS BY SUBISTITUTING y=vx.
4- LINEAR EQUATIONS BY USING INTEGRATING FACTOR.
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THE FIRST METHODE BY DIRECT INTEGRATION.

EXAMPLE]:




d—y-.‘ixz—ﬁ.:HE-

dx

Then y= J.{.'hi ~6x45)dymx’ -3+ 5x+C

le. y=x'-M%4+524C

EXAMPLE2:
Solve x% =5x" + 4
In this case, @ 5x° +E S0,
dx X
3
y = Si +4Inx+C
3
EXAMPLE3:

Find the particular solution of the equation ¢*

x =0,

First rewrite the equation in the form

Then y= lk“'dx =-4¢"+C

gle

Tl -

(d-l—i = 4, given that y = 3 when

de ",



THEN USE y=3 and x=0
So,

3=-4e’ + C

C=7

y=-4e" +7

THE SECOND METHODE BY SEPARATING THE VARAIBLES.
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EXAMPLE1L:
dy 2x
Solve ax "y +1
We can rewrite this as (y + l)g—i = 2X
Now integrate both sides with respect to x:
dy ’ .
l(y F1)Ghdx= 2xdx e

i
J(y* ”dy:j 2x dx

>
v-b

and this gives = +y = ¥*4C

EXAMPLE2:




EXAMPLES:

dy _1+y
dx 2+ x

This can be written as

Solve

1 dy 1
1 +ydx 24+ x

Integrate both sides with respect to x:

1 dy 1
l+ydxdx_,[2+xdx
1 1
_[1+ydy— 2-+-xdx

Infl+y)=In(2+x)4+C

EXAMPLE4:



dy _y* +x7°

Solve r ;j,'*' — |
First express the RHS in “x-factors’ and ‘y-factors’:
dy y(1+x)
dx  X(y-1)
THEN,
y=1. 142
LR

We now add the integral signs:

r—1 1 +x
[ o= |5

and complete the solution:

oo e

s Iny+yt'=Inx-x'+C
1

7 lny+-l-=lnx——+C
y X

SOLVED EXAMPLES:



Find the general solutions of the following equations:
dy dy
1 dx-x 2 a—(}'+2)(x+l)

3 cos’xgxzyd i (-'-y-rxy-y

dx dx
sinx dy

m.a"x’-'-cosx

SOLUTIONS:
1.

dy ¥ ,]l _JI
" Iny=Inx+C
=Inx+InA

S y=Ax



dy
a—(y+2)(x+ 1)

jy+ dy = I(x-i—l)dx

x2

In(y+2)=—2-+x+C

3 coszxg—-:::=y+3

i __I 1
Jy}-3 V= ) cos?x

- Jseczxdx
In(y +3) =tanx 4+ C

Y xS e
Rl a;t-xy .5 dx—y(x 1)

1
—dy = J — 1)dx
j (x )

2

lny=%~x+()

_Jcosx
l+y sin x
In(l 4+ y) =Insinx + C

= Insinx +InA
1 4y=Asinx

. y=Asinx-1
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