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Order and Degree of Differential Equations
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Formation of Differential Equations 4l c¥alaal) oy o
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Example

From the differential equation in the following cases and also write
the order and degree

1) y=Ax+ A?

dy dy
w=t o () =7
-xe (&)
dx dx
order =1 , deqree =2

2) y=Acosx+ Bsinx

dy
dx
d?y _ .

—-> = —Acosx — B sinx = — (A cosx + B sinx) = —y
dx?

d?y

— 7 =0

dx? Ty

order =2 degree =1

= —Asinx + B cosx
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order =3

degree =1
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Solution of Differential Equations

Differential Equations of First Order and First Degree
A A Al 5 I oY) A jall (e bl e aleall Ja

sAdll) 3kl aa) aladialy oY) A Al g oY) A el (e Al cialaall Ja Al

1. Separation of Variables ) pial) Jucd

2. Homogeneous Equations dudlatial) ey ataal)

3. Linear Equations dgadl) e alaall

4. Exact Equations daldl) ey alaal)
Separation of Variables <l piall Jucd

A dpand) Ula A & patial) Juad 48, jh aladialy dalialiil) c¥aleal) Ja ¢Sy
;@L’d\ 3\5,,\.«4.“
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Example
Solve (x +1) % =x(y*+1)
(x+1)dy=x{O*+1)dx

dy x dx

y2+1 x+1

.[ 1 d jx+1—1d j 1 d
= _— -
y2+1 " x+1 y2+1"

- f(l_ xJ1r1) dx

tanly=x—-In(x+1) +c

Example

Solve

(xy*+x)dx+ (yx>+y)dy=0

Y ax=--2_a
Z+1 T Ty
1f 2x dy — lj 2y d
2 21772 )y

1 1 1
— 2 - _ 2 —
2ln(x +1) 2ln(y +1)+2c

nx*+1D)+mn@?*+1)=—c

In(x*+1)(@H*+1)=c
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Example

Solve (x%* —ay)dx = (ax — y?)dy
x*dx—aydx=axdy — y*dy

x*dx+vy*dy =axdy+aydx
fxz dx + fyz dy=af(xdy+ydx)

x3+ Y _ +
3 3 =axy+c¢
3 3 _

x° + y°> = 3axy + 3c
Example

1
Solve y(1+ x®)zdy+x+1+ y2dx=0

1
y(1+ xz)?+ x1+ yZ_O

dx dy
1
(1+ x?)2 J1+ y? x dx
= —-———- - —_— =
x dx ydy V1 + x2

~1 1
x(1+ xH)2dx=-y(A+ y»)2 dy
-1 -1
2x (1+ x*)Z2 dx= -2y (1+ y*)Z dy
-1 -1
ij(1+ x%)2 dx=—f2y(1+ y3) 2 dy

1 1
21+ x5)2=-2(1+ y*)2+c

y dy

J1+ y?



Example

d . _
Solve d—iz e Y + x2eY

dy e*

= —+ x?e™?
dx eY
dy e~ N x?
dx e’ eY
dy e*+ x*
dx e

eYdy = e*dx + x* dx

jeydy= jexdx+ szdx

3
X
eV = e* + ?+c
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