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17. Which of the following is a homogeneous differential equation?
(A) (4x + 6y + 5) dy – (3y + 2x + 4) dx = 0
(B) (xy) dx – (x3 + y3) dy = 0
(C) (x3 + 2y2) dx + 2xy dy = 0
(D) y2 dx + (x2 – xy – y2) dy = 0

9.5.3  Linear differential equations
A differential equation of the from

Pdy y
dx

+  = Q

where, P and Q are constants or functions of x only, is known as a first order linear
differential equation. Some examples of the first order linear differential equation are

dy y
dx

+  = sin x

1dy y
dx x

⎛ ⎞+ ⎜ ⎟
⎝ ⎠

 = ex

log
dy y
dx x x

⎛ ⎞+ ⎜ ⎟
⎝ ⎠

 =
1
x

Another form of first order linear differential equation is

1Pdx x
dy

+  = Q1

where, P1 and Q1 are constants or functions of y only. Some examples of this type of
differential equation are

dx x
dy

+ = cos y

2dx x
dy y

−
+  = y2e – y

To solve the first order linear differential equation of the type

Pdy y
dx

  = Q ... (1)

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

g (x) 
dy
dx  + P. (g (x)) y = Q . g (x) ... (2)

© N
CERT

no
t to

 be
 re

pu
bli

sh
ed



MATHEMATICS408

Choose g (x) in such a way that R.H.S. becomes a derivative of y . g (x).

i.e. g (x) 
dy
dx  + P. g (x) y =

d
dx  [y . g (x)]

or g (x) 
dy
dx  + P. g (x) y = g (x) 

dy
dx  + y g′ (x)

⇒ P. g (x) = g′ (x)

or P =
( )
( )

g x
g x
′

Integrating both sides with respect to x, we get

Pdx∫  =
( )
( )

g x dx
g x
′

∫

or P dx⋅∫  = log (g (x))

or g (x) = P dxe∫

On multiplying the equation (1) by g(x) = 
P dxe∫ , the L.H.S. becomes the derivative

of some function of x and y. This function g(x) = P dxe∫  is called Integrating Factor
(I.F.)  of the given differential equation.
Substituting the value of g (x) in equation (2), we get

P PPdx dxdye e y
dx

    =
PQ dxe   

or  Pdxd y e
dx

  = PQ dxe  

Integrating both sides with respect to x, we get

Pdxy e    =   PQ dxe dx   

or y =  P PQ Cdx dxe e dx      

which is the general solution of the differential equation.
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