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Hence, the solution of equation is given by

2
—X

ye? = j(x) (e__;z)dx+C (2

Let 1= j (x) ¢ 2 dx

2
Let %zt,then—xdxzdtorxdxz—dt.

2
—x

Therefore, I= —Ieldt =—¢' =—¢ 2

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

—x? 2

Ye? = _,24C
or y=—-14Ce? .. (3)
Now (3) represents the equation of family of curves. But we are interested in
finding a particular member of the family passing through (0, 1). Substituting x =0 and
y =1 in equation (3) we get
l=—1+C.¢" or C=2

Substituting the value of C in equation (3), we get

XZ
y=—-1+2¢?

which 1is the equation of the required curve.

EXERCISE 9.6
For each of the differential equations given in Exercises 1 to 12, find the general solution:
dy . dy 2 y ¥y _ 2
1. —+2y=sinx 2. —+3y=e" 3. — 42 =x
dx 3 dx ’ dx x
dy T , dy T
. —+(secx)y=tanx| 0<x<— . cos x—+y=tanx |0<x<—
4.~ (secx) ) ( 5 j 5 PR 5
dy d 2
6. P 2y=x"logx 7. xlogx—y+ y=—logx
dx dx X

8. (1 +x)dy+2xydx=cotxdx(x#0)
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dy dy
9. x—+y—x+xycotx=0 (x#0) 10. (x+y) }zl
dx dx
2, dy
11. ydx+ (x—y)dy=0 12. (x+3y )d—=y (y>0).
x

For each of the differential equations given in Exercises 13 to 15, find a particular
solution satisfying the given condition:

d T
13. l+2ytanx:sinx;y20 when x=—
dx 3

14. (l+x2)ﬂ+2xy= 12;y=0 when x =1
dx 1+ x

d T
15. l—3ycotx:sin2x;y:2 when x=—
dx 2

16. Find the equation of a curve passing through the origin given that the slope of the
tangent to the curve at any point (x, y) is equal to the sum of the coordinates of
the point.

17. Find the equation of a curve passing through the point (0, 2) given that the sum of
the coordinates of any point on the curve exceeds the magnitude of the slope of
the tangent to the curve at that point by 5.

d
18. The Integrating Factor of the differential equation xd_)yc —y= 2x° s
1
(A) e (B) e © = (D) x
19. The Integrating Factor of the differential equation
(l—yz)ﬂ+ yx = ay(=l<y<]) is
dy
1 1 1

1
(A) y2 (B) [» —i © 123 (D) m

Miscellaneous Examples

Example 24 Verify that the function y = ¢, e* cos bx + ¢, e** sin bx, where ¢, ¢, are
arbitrary constants is a solution of the differential equation
d’ dy
—Z—Za—)+(a2 +b2)y=0
dx dx
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