problems

petermine whether cach of the equations in Problems | through 8 is
exact. 101t is exact, find the solution,

L (x+3)+2y=2)y =0
(20 +4y) +(2x = 2y)y' =0

Lad

3, (3T —2xy+2) +(6y2 —x2 4+ 3y =0

dy ax + by
& Ay bx+ cy
N dy __ax - by
dx bx —cy
6. (ve' cos(2x) —2e* sin(2x) +2x) +(xe' cos(2x) =3)y' =0
7. (y/x+6x)+(Inx =)y =0, x>0

X v dy
T \3/2 & B N3/ g =
(x2 4y (x2+y2)32dx
In cach of Problems 9 and 10, solve the given initial value problem
and determine at least approximately where the solution is valid.
9 U= +QRy—x)y =0, y1)=3
1, 924+ y—1D—=@y—x)y=0, y(1)=0
In cach of Problems | | and 12, find the value of b for which the given
equation is exact, and then solve it using that value of b.
L (xy2 +bx2y) + (x + X2y =0
12, (yve® +x) + bxe*y' =0

13, Assume that equation (6) meets the requirements of Theorem
2.6.1 in a rectangle R and is therefore exact. Show that a possible
function ¢ (x, y) is

X y
(X, y) =/ M(s, yo) dS+/ N(x,1) dt,
X y

X0 Yo

where (xq, y) is a pointin R.

14.  Show that any separable equation

M)+ N(y)y = ¢
is also exact.

In each of Problems 15 and 16, show that the given equat- -
exact but becomes exact when multiplied by the givgna;mn 1S ot
factor. Then solve the equation. fegrating

15, a3y x4+ )Y =0, p(ay) =1/ (v
16, (x+2)siny+(xcosy)y' =0, p(x,y) = xe

17.  Show that if (N, — M,)/M = Q, where Q is a function of y
only, then the differential equation .
M+ N )" =0

has an integrating factor of the form
w(y) =cxp/ O(y)dy.

In each of Problems 18 through 21, find an integrating factor and solve
the given equation.
18, Bx%y+ 2y +y) + (2 4+yH)y =0
19, y=e*+y-1
20 1+ (x/y=siny)y =0
2L y+(2xy —e™)y =0
22, Solve the differential equation
Gxy 4y + (37 +xy)y =0
using the integrating factor i (x, y) = (xy(2x + y)) " Verity that

the solution is the same as that obtained in Example 4 witha different
integrating factor.
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