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METHODS TO SOLVE DIFFERENTIAL EQUATIONS
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VARIABLE SEPERABLE METHOD

*Variable separable method’ is used to solve such an equation in which variables

can be separatﬂd cnmpletely, L.e., terms containing x should remain with dx and

terms containing y should remain with dv.
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QUESTION
The solution of the differential equation 2x.—— o — ¥ =3 represents a family of
(A) straight lines (B) circles  (C) parabolas (D) ellipses
°?x d — = 3 _.2—— J =
;;(J— 0{ 3+(7 i
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EQUATIONS REDUCIBLE TO VARIABLE SEPERABLE

Differential equation of the form | =f(ax+by+c) can be reduced to

variable seperable form by the substitution ax + by + c = v.
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HOMOGENEOUS FUNCTION

A function F (x, y) 1s said to be a homogeneous function of degree n if

F (Ax, Ay )= A" F (x, y) for some non-zero constant A.

Example : f(x, y) = x? - 2xy

0 3) = ()" = 2 () Gy) - h‘('x’-o?zﬂ = 1 ()

flx, ) = tan( ") ~— dopre =/

£, W’ fan (_;‘_;_,) = Tay (%f) - 307{&:(7)
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QUESTION

Which of the following 1s not a homogeneous function of x and y.

(A)f T2y B)x -y (€ Cnsz[i)-l_i (D) sinx — cosy

(/’) (M)l’f 2(11) (h”v) = ;l”‘(z’+ o?xﬁ) V4
(8) 2(M) - )d > B('-?Z-J)

\(}) sin (Ax) — cos(ﬂd) . 0 wonof be Taken ouf
4
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HOMOGENEOUS DIFFERENTIAL EQUATION

A differential equation which can be expressed in the form 2 F (x, y) or

dx

dx
E =G (x,y), where F (x, y) and G (x, y) are homogeneous functions of degree

WA S D

zero, 1s called a homogeneous differential equation.
AN

dﬁ?ﬁ . Flx, ) = 2 Plug) = Flug)
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SOLVING HOMOGENEOUS DIFFERENTIAL EQUATION

To solve a homogeneous differential equation of the type d—i =F (x, y), we make

"

substitution y = vx and to solve a homogeneous differential equation of the type

dx
5 =G (x, y), we make substitution x = vy.

@ 4 = /3(1,”) = J'Vt_"j" v+xdv

V+ % Jv = Panr) /ffv) dv = ;{(%) do+ ¢ (vomabl "7‘””"/"')
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1= Va(
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QUESTION

State the type of the differential equation for the equation.

xdy — ydx = ,Jx* + y* dx and solve it.

Wittst + 2y = Jetegt +g = Hug)
- e VLB A
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dy - Vit
4 - Yy

dx

EXAMS

= Vi+yt
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g vrives] = b+ oy
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LINEAR DIFFERENTIAL EQUATION
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SOLVING - LINEAR DIFFERENTIAL EQUATION
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® dx . Px =0 P, 8 _"7[@’)
1
|p. = e/N(f
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QUESTION
-Solve the differential equation % + =
0/ ’)(f)l /OTN)/ _d# + PJ - Q

dx

y
X

i“fu
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EXAMS
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QUESTION

The integrating factor of the differential equation

dy .
T (x log x) + y=2logx is

(A) e (B) log x (C) log (log x) (D) x
_ d = 2
ﬁ)’(_(zkvx)+dt—-?[odz {Bf.v‘;é% .
|

Divide LJ xlodx, af fhe ﬁm —EJ’ 4 Pd( = 0
d + - 3&),?1__ | dx
j{— ﬁ 2log1 A R
X x i d f / "
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QUESTION

dy 2xy 1
The solution of the differential equation " + 1+ 2 = (1+x2)? 1S :

Y
(A)y(l+x*)=c+tan'x (B) ol = ¢+ tan'x

(C)ylog(l +x*)=c+tan'x (D)y (1 +x?)=c+sinx

I it a LpE of fom _dér_fpd';g

dx

/P = _ e I‘/‘Z" - e B
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