Class : 12th Maths
Chapter- 9: Differential Equations

An equation involving derivatives of the dependent variable with respect to
independent variable (variables) is called a differential equation. If there is

only one independent variation, then we call it as an ordinary differential

equation. For eg: Zdy (dy) o

 Itis used to solve such an equation in which variables can be

separated completely. For egpdv=xdy can be solved as
x

4 _d Integrating both sides log x=log y + loge= > = c=>x =
7y

the solution.

=

Itis the order of the highest order derivative occurring

in the Differential Equahon For eg: the order of D

Variable Separation
Method

The order of a Differential Equations representing a

family of curves is same as the number of arbitrary

constants present in the equation corresponding to the

family of curves. For eg;: Let the family of curves be
=m

is one and order of dx—ﬂ 0 is two.

y = mx, m = constant, then,
dy dy

== y=Zxsx L _y=0.

YISy o

Order of a
Differential

A Bifcrenial Euation which can be xpressed Equation
dy

in the form~ = f(x.y)or d F=g(xy), Degree of a

where, f (x, y) and g (x, y) are homogeneous. Differential

functions of degree zero is called a homogenous! Equation

Differential Equation

Foreg: (2 +xy)dy=( 4 ) ix Itis defined if the Differential Equations is a
\ olynomial équation in its derivatives, and is

To solve this, we substitute 2 =v = y=x. P

wesu 5 O Differenitialn AT defined as the highest power (positive integer
Equations D anly) of the highest order derivative.

| For ég tHe degred of =0 is three

dr
{ Ordgrand degted (if defined) of a D.E. are always
: positive integers.

—

A function which satisfies the given

Homogeneous
Differential
Equation

Linear Differential
Equation

K\J

A Differential Equation of the form %4 py= g,
where P, Q are dr

Solution of a
e

Differential Equation is called its solution.
(— The solution which contains as many
Equation arbitrary constants as the order of the D.E.

constants or functions or 'x' only is called a first is called a general solution and the solution

order linear Differential Equaﬁonsils solution is free from arbitrary constants is called
e IQ o™ dxsc. Foreg: +3y 2x has particular solution.

For eg: y=¢" +1 is a solution of y

solution yel™* jzxef“"dxu = ye=2[xe" +c;

Since y'=e‘and y"=e' = y"

To form a Differential Equation from a given function,
we differentiate the function successively as many
times as the no. of arbitrary constants in the given
function, and then eliminate the arbitrary constants.
For eg: Let the function be y = ax +b, then we have to
differentiate it two times, since there are 2 arbitrary

. Jhus y"=0is the

constants aand b. . y'=a = "

required Differential Equation.




