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3 — First order : linear

It is found in two forms
L2 -
- PE.Y=0 )

The P(x) and QO(x) are function for (x)
The solution is

p= E‘f P(x)dx
py=[pQ(x)dx+c

dx
2- E+Pﬁv)-x=Q(v)

The P(v) and QO(y) are function for (v)
p=el POy

px=[pQWy)dy+c

Ex. 1.: Solve the differential equation:-
dy 2

IE-I-B}’:I

Solution
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p.y=[pQ(x)dx+c

x3y=[xdxdx+c

xg.y=jx4dx+r:

3 x®

x .y=€+c
x> c

Y5 T

2
X -
}'=?+CI 3

Ex. 2.: Solve the differential equation:-

d
xé—Ey: x?
Solution
xdy 3y x°
xdx x x
dy 3y
dx x x

Let P(x) = —% , Q(x) =x
p= efP{x]dx
p= ej'ngx — p-3lnx _ ,-3
p.y=[pQ(x)dx+c

x3y=[xxdx+c

x‘g.y=fx'2dx+c
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x =—2+c
Y=

x~3 —x~t ¢

37" -3 +x'3

y=—x%+cx3

H.W.: Find a general solution of each the following equations:-

1)

dy

dx

+ 2}- — E-I

2) z—-w —e'l2

sin x

3)1—+3

.I

) (x-2y)dy+yvdx=10

4 - First order: Exact

The general formula of the equation M(x,y) dx + N(x,y) dy = 0

aM

N
If =— = — then the equation is Exact
dy odx q

If the equation was Exact the solve:

df(x,y) =0

[arm =0

fixy)=c
Mix,y) dx + N(x,y) dv = g‘; dx + % dy = df
Ex. 1.: Show that differential equation:-

(x* + y¥)dx + (2xy + cos y)dy = 0 is exact and solve it?
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Solution

aa—ﬂ; = 2y, aa—f = 2y

g—’: =22 ExactD.E.

To find f(x,y) such that
:—£=x2+y2 . 3—;=2xy+cusy

fix,y) = [ M(x,y)dx + K(y)

Fxy) = f (2 + y2)dx + K(y)

3
X
fey) =5 +xy* +KO)
To find K(y)
af—z +K'y =2xy +
3y xy y = 2xy + cosy
K'(y) = cosy &
K(y) = siny
3
feoy) =5+ xy? + siny

fix,y)=c

x3

?+x}'2 +siny=c
Ex. 2.: State the type of D.E. (y sec’x + secx tanx) dx + (tanx + 2y) dy =0

Solution

M = ysec’X + secx tanx
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oM
ﬂ_’}-" = Sec™x

N = tanx +2y
N
E = SecXx

oM _ aN

dy T oax
of  Of _
™ —dx + ad}f df = (ysec’x + secxtanx)dx + (tanx + 2y)dy

o _ ysec?x + secxtanx
dx

df = [(ysec®x + secxtanx) dx

Exact D.E.

fix,y) =y tanx + secx + K(vy)

d
£= tanx + 0 + K'(y) = tanx + 2y
K'(y) =2y
K(y) = [ 2ydy
2
K(y) ==~

f(x,y) =y tanx + secx + y?2

fixy)=c
y tanx +secx +y*=c¢
H.W.: Solve equation — L+ 2 -

xty  xy?



