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DIFFERENTIAL EQUATIONS
SYNOPSIS

An equation involving one dependent variable, onenore independent variables and the
differential coefficients of dependent variablelwiespect to independent variable is called a

Differential Equation.

The order of a differential equation is the ordéthe highest order derivative appearing in

the equation.

The degree of the differential equation is the @owof the highest derivative involved in the
differential equation, when the equation has begmessed in the form of a polynomial by

eliminating radicals or fractional powers of theidatives.

The degree of the differential equation y = eg'%sand X=y+ Iog% cannot be determined

and hence undefined because these equations dammaipressed as a polynomial equation

inﬂ.
dx

A relation between the variables withdativatives of a differential equation is saido® a

solution.

The solution which containing as many as arbit@mgstants as the order of the differential

equation is called general solution.

Solution obtained by giving particular values lo¢ @rbitrary constants in the general solution

of the differential equation is called a particludatution.

3.0) If R [ gy)dy = [ f(x)dx+c. ii) ? = f(ax + by) then put ax + by = z.
X

dx gly)

<

) dy _f(x,y)
C 7 dx g(xy)

are homogeneous functions of the same order.

is a homogeneous differential equation of firstesrwhere f(x, y) and g(x, y)

x

i) It can be reduced to variables separable foyrsubstituting y =wvx and% =v+ x%.
X X
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iii) On putting y = vx, the solution is obtain&@mJ‘L =log(cx).
f@Lv)-v

: ﬂ:%, where a, b, c,'ab’, ¢ are constants, is called the non-homogeneous
dx ax+by+c

differential equation of first order.

1) If ;il:b% then put ax + by = z.

i) If iﬁtb% then put x = X + h, y =Y + % where (h, k) is obtained by solving
a
ax+by+c=0, & + b'y + ¢t = 0.

i) If a, + b, = 0 then the solution is obtained by proper grogmf the terms.

. i) The general form of a linear differential eqoatof first order is%+ Py =Q, where P and

Q are functions of x (or) constants.

i) ej " is called the integrating factor (I.F.)

lii) The solution of the above equation is givany(l.F.) :J' Q(IF)dx+C.

iv) Similarly, the solution of the equatio%ﬁ+Px:Q is X (I.F.):J' Q(1F)dy+c, where
y

IF=e ™.

An equation of the formj—i + P(x). y = Q(x). §where P(x) and Q(x) are functions of x only

is called a Bernoulli’'s equation. Divide both sideth y' we get

nd -n+ -n+
y”d—§+P.y” '=Qputy*t=v.
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7. Equation of family of curves Differential Equations
(@) y =Aqe™ +Aye®> y2 —(ag +0p)lyy o0,y =0
(b)y =e™(A;x+Ay) y2 =2ay; +a’y =0
(c) y =e®™(A; cosPx + A, sinx) y, —2ay; +(a? +B?)y =0
dy=AX"+A X" Xy, - (M+n-1) xy + mny = 0
e)y=A e +A 7 +A Y3 - (Q1+02+03) Yo+ (0 0p+0; Ozt0s Oy)

10.

11.

12.

13.

Yi-01 0 o3y =0

f)y =& (Ax?+ Bx + C) v -3y, + 30’y -a’y =0

g) y = Ale™ +e” (A, CoSy X + Ag Sinyx) ys-(a+2B)yo+(20B+B?+y)y:-a(B>+y’)y=0

ydx — xdy

. Xdx + ydy :% d(x® +y?)

. xdy + ydx = d(xy)

2

y

xdy — ydx

- (xdy ydx) _ @
y

X2

xdy — ydx

—(ydx xdy) d(lJ
X

Xy

xdy - ydx _

o

XZ +y2

—(ydx xdy) (Tan j
X +y
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