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IFFERENTIAL EQUATION

ifferential equation is an equation that involves independent and dependent values and
the derivatives of the dependent variables.

| TYPES OF DIFFERENTIAL EQUATION (!

If the differential coefficients have reference i If there are two or more independent variables.
to a single independent variable only. ’
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|| ORDER AND DEGREE OF IIIFFHIHITIM EQUATION |I|'
“Order
/ Degree! Order : is the highest derivative.
I Degree : is the exponent of the highest derivative.
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1| SOLVING DIFFERENTIAL EQUATION [

SEPERATION OF VARIABLES METHOD :

Step 1- Move all the y terms (including dy) to one side and all the x terms (inculding dx) to the
other side.

Step 2- Intergrate one side with respect to 'y* and the other side with respect to 'x'.
Step 3 - Simplify it.

SEPERATION OF VARIABLES TYPES :
Type-1: Equation of the form f(x)dx = - g(y)dy :}If(x)dx +|glydy=C

Type-2 : Equation of the form 3

dy ax+by+
dx = a,x +b Y -l-c
perfect differential d(xy).

=f(ax+by +c); b#0 — putax + by + c =t & reduce to Type 1

Type-3 : Equation of the form

{ifa,+ b =0} Cross multiply and note the

Type-4 : Transformation to polar coordinates

(a)x=rcos0;y=rsin0; x*+y= r‘;%=tan9; xdx + ydy = rdr ; xdy - ydx = rz2d0

(b)x=rsecO;y=rtan0; x*-y*:r’;% =sin 0; xdx - ydy = rdr ; xdy - ydx = r’sec0 d0
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2 HOMOGENEOUS DIFFERENTIAL EQUATION m

dy _fix.y) Y)
dx  g(x,

and y and of same degree) To solve put m

dy ax+by+c
dx ax+by+c,

b
- B F’ . Substitution :EEATER 1L EEAE S 8 then reduce differential equation to Homogeneous
% : Differential Equation T-1

T-(1) An equation of the form — (where f(x, y) and g(x, y) are homogeneous functions of x

T-(2) Equation reducible to homogeneous differential ! Whena b,-a ,b,#0or

3 LINEAR DIFFERENTIAL EQUATION

A differential equation is said to be linear if the dependent variable and its differential coefficients
occur in the first degree only and are not multiplied together.

n n-1 n-2

y y y
() + A + BalX) g+ A y = d (x)

where a,(x), a,(x), a,(x).......... ,a,(x) are called coefficient of Differential Equation.

Linear differential equation of first order Bernoulli's Equation

d

Equation reducible to linear differential equation

\d

+P(x)y = Q(x)

g

Equation of the form % + P(x)y = Q(x)y"
i dx
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IP d ' : : =N =
Calculate : Integrating factor (L.LF.)=e Mdx § To solve divide by y"and substitute y'-" =t

dt
SR v (I.F.) = | Q(x)(1.F.)dx + C ax T (1-n) P(x)t=Q(x)(1-n)

Now solve as 1%torder Linear Differential

To solve

A ——

: Equation
| SOME IMPORTANT EXACT DIFFERENTIALS ]
# xdy + ydx = d(xy) # xdy-ydx d(l (_)) . xdy ydx _ (ta _1y)
Xy x*+y?
® xdy-ydx [y ® ydx-xdy _ X e¥| [ xevdy-evdx
B -q(5) B =a(n) ® o[} (=)
. xdy-—ydx_d(_i) ® xdy-l-ydx_d o ! @ d(_g*_)=(ye*dy—e"dx)
2 - xzyz - ( r.y) y
# xdy+ydx d(xy) _ # 2(xdx+ydy) N ® dx+dy _
e = d(In xy) T = [In(x"+y")] Sty =d(In(x+y))
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