MAP 2302 Additional Problems 1

Determine a region of the xy-plane for which the given differential equation would have a unique solution
whose graph passes through a point (x,, yo) in the region.

1. W 2/3
dx
v _
2. X—==y

3. (4—y?)y =x?
4. Determine whether the Existence and Unigqueness Theorem guarantees that the differential equation
y' = /¥?% — 9 posses a unique solution through the point:

a. (1,4) b. (2,-3)

d
5. Solve =¥ = g3x+2y
dx

xy+3x-y-3
xy—2x+4y—8

6. Solve % =
7. Solve x? % =y—xy,y(—-1) = -1
8. Solve x2y' + x(x + 2)y = e*
9. Solve cosx% + (sinx)y =1

10. Solve (x + 1) 2+ y = Inx, y(1) = 10

x, 0<x<1

. . . . d_y _ _ _
11. Find a continuous solution: T 2xy = f(x), y(0) = 2, where f(x) = {0’ x>1

12. Solve % =(x+y+1)?

13. Solve % = tan?(x + y)



Answers:

1. half-planes defined by eithery > 0o0ry <0

2. half-planes defined by either x > 0 orx <0

3. theregions definedby y > 2,y < -2, 0r-2 <y <2
4. a. yes b. no

5. =3¢ =23+ (C

6. (y+3)°e* =C(x +4)%eY

8. y= %x‘ze" + Cx™%e™*
9. y=sinx + Ccosx

10 x+1Dy=xInx—x+21

l+§e"‘2, 0<x<1

11 y=4% 2

1o43)px?
(2e+2)e ,x=>1

12. y=—x—1+tan(x + C)

13. 2y —2x +sin2(x+y)=C



