DIFFERENTIAL EQUATIONS 407

17. Whichof thefollowing isahomogeneous differential equation?
(A) Ax+6y+5dy—By+2x+4)dx=0
(B) (xy) dx—(*+y) dy=0
(C) (¢ +2y’) dx+2xydy=0
(D) ydx+ (x*—xy—y) dy=0
9.5.3 Linear differential equations
A differential equation of thefrom

d
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where, P and Q are constants or functions of x only, is known as a first order linear
differential equation. Some examples of thefirst order linear differential equation are
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Another form of first order linear differential equationis
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E+Plx =Q
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where, P, and Q, are constants or functions of y only. Some examples of this type of
differential equation are
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To solvethefirst order linear differential equation of the type

d b
X Py=0Q -~ (1)

Multiply both sides of the equation by afunction of x say g (x) to get

= y2e—y
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Choose g(x) in such away that R.H.S. becomes a derivative of y . g (X).

. dy d
i.e g a P.gXy= i [y.g (¥)]
or g ;—'Z +P.gX) y=9( (;—'Z +ydg (X
= P.g(x) =g' (x)
g(x)

Integrating both sides with respect to x, we get

J.de = Imdx

9(x)
or [P-dx =1log(g ()
or g(x) = e[de

On multiplying the equation (1) by g(x) = e[ v , theL.H.S. becomesthe derivative

of some function of x and y. This function g(x) = e[ P* iscaled Integrating Factor
(I.F) of thegiven differential equation.

Substituting the value of g (X) in equation (2), we get

o deﬂ Pe dey Qe P dx
dx
d Pdx
N e - Pdx
or ax Yy Qe

Integrating both sides with respect to x, we get

Pdx

yede: Qe dx

Pdx Pdx

or y=e Qe dx C

whichisthe general solution of the differential equation.



