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DIFFERENTIAL EQUATION : _ ‘“ /4w > QL

An equation that involves independept and dependent variables and the derivatives ot the dependent variables
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=F DIFFERENTIAL EQUATION -

The order ot a ditterential equation is the order of the highest difterential coetficdent occonring in it.

iz called a differential eguation.

—> DEGREREE OF DIFFERENTIAL EQUATION -
ra i

The exponent ot the hi_gbeat order ditterential coefficdent, when the difterential eguation is expressed as s

polvnomial in all the ditterential coettident. \
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Thus the ditterential equation

= (} is of order m & degree p.

— =1
/ﬁi} The exponents of all the ditterential coeftident should be free from radicals and traction.

)}- The degree iz always positive natural number.
(iii) The degree of ditterential equation mav or mav not exist.




Find the order and degree of the tollowing difterential equation
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—>FORMATION OF A DIFFERENTIAL EQUATION : @ e

If an equation in independent and d variables having some grhifrarv constant is given
[} [} —* [}

then a differential equation 1s obtained as follows :

T@ Differentiate the given equation wrt the independent variable (say x) as many times
as the number of arbitrary constants in it . -

-,-@ Eliminate the arbitrary constants

The elminant is the required differential equation . Consider forming a differential
equation for v*= da(x+b) where a and b are arbitary constant

NA
Y= m

~




prd

—p SOLUTION OF DIFFERENTIAL EQUATION :

The solution of the dilterential equation is a relation between the variables ot the equation not containing the

derivatives, but satistving the given ditterential equation {i.e.. from which the given ditterential equation can be

derived).
dy . . .

Thus, the solution of — = could be obtained bu simplv integrating both sides. ie. . v=e"+ ¢
dx
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ELEMENTARY TYPES OF FIRS5T ORDER & FIRST DEGREE DIFFERENTIAL EQUATIONS -

—P (a)

Separation of Variables -
Some ditterential equations can be solved by the method of separation ot variables {or “variable separable™).

Thiz method is only possible, it we can express the ditterential equation in the torm

Af)dx + Blv) dv = 0
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where A{x) is a unction ot %' onlv and By} is a function ot v' onlv.

A general solution of this_is given by,

E Alx) .dx + [ Bluldy = LI
where 'c' iz the arbitrarv constant. ' M_ = @
E . . dv 1+v° n
Solve the difterential eqguation xy — = —{1 + x + x). 5&\
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Differential Equations Reducible to the Separable Variable Type :
e ———

Sometimes differential equation of the first order cannot be solved directly by vanable separation.
By some substitution we can reduce it to a differential equation with separable vanables. A

differential equation of the form dy =flax+by +c)is solved by wnting ax + by + c=1.
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Zolve (x —v)! L =1.
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=¥ Homogeneous Equation

dy . : :
When d—}r is equal to a fraction whose numerator and the denominator both are homogeneous
X

functions of x and v of the same degree then the differential equation is said to be homogeneous
equation.

1e. m% =f(x,y). where f(k§{ ky) = fi(x, ¥) then this differential equation is said to be
¥ e T
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homogeneous differential equation .
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