406 MATHEMATICS

EXERCISE 9.5

Ineach of the Exercises 1 to 10, show that the given differential equationishomogeneous
and solve each of them.

,_ Xty

1. (@ +xy)dy=(+y?) dx 2. Y= »
3. X=y)dy—(x+y)dx=0 4. -y dx+2xydy=0
5. xz%=x2—2y2+xy 6. xdy—ydx=x?+y? dx
7. {xcos(z} ysin(zj}ydx:{ysin(zj—xcosej}xdy

X X X X
g Xﬂ_wxgn(ljzo 0. ydx+x|og(1)dy—2xdy=0

dx X X

10. 1eydxey1§dy0

For each of the differential equations in Exercises from 11 to 15, find the particular
solution satisfying the given condition:

11, (x+y)dy+(x-y)dx=0;y=1whenx=1

12, ¥dy+(xy+y)dx=0;y=1whenx=1

13, Xsin2¥ y & xdy Oy - whenx=1

14. —+coseC(—)=0; y=0whenx=1

15, 2xy+ y2—2x2%=0; y=2whenx=1
dx X
16. A homogeneous differential equation of the from E =h ; can be solved by

making the substitution.
(A) y=wx (B) v=yx (C) x=vy (D) x=v
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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

TPy =Q

dx
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

dy .

—+y =

dx Yy SN X
dy (EJ _
x+ ” Yy = ¢

& (_y (_1
dx | xlogx)  x

Another form of first order linear differential equationis

dx
E+Plx =Q

1

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

%er— cosy
dy

dx -2x
—_— + —_—
dy

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

g ;—di +P.(g(¥) y=Q.9(x) - (2



