MATH 111-002200630ProblemSet10

EdwardDoolittle

Final Exam: ThursdayDecembei7, 2006

The following problemsfrom Zill and Cullen (Ordinary Differential Equations)may appearon the final exam on
ThursdayDecembei7, 2006.

1. Solvethefollowing homogeneoudifferentialequations.

dy _ xty dy Yy +yx dy _ x+3y &
@ &= x ®) =" © dx  3x+y (@ X =y T VXY

. Solvethefollowing initial valueproblems.

d d X
y(1)=2 y(—-1)=1 y(1)=0 y(1)=e

. Determinewhetherthefollowing differentialequationsareexact.

(@) (2x— 1)dx+ (3y+7)dy=0 (©) (C+y3)dx+ 3xyPdy =0
(b) (2x+y)dx— (x+ 6y)dy=0 (@ (1+Inx+2) dx= (2 Inx)ay
. Solvethefollowing exactdifferentialequations.

(a) (5x+4y)dx+ (4x—8y*)dy =0 (€) (% —y?)dx+ (y? — 2xy)dy =0
(b) (siny—ysinx)dx+ (cosx+ xcosy —y)dy =0 (d) (3x%y+e&)dx+ (< +xe&’ —2y)dy=0

. Solvethefollowing initial valueproblems.

(@) (x+y)2dx+ (2xy+x?—1)dy =0, (c) (4y+ 2t —5)dx+ (6y+4t—1)dy =0,
y(1)=1 y(=1)=2

(b) (e+y)dx+ (2+x+ye)dy =0, (d) (y?cosx— 3x%y—2x)dx = (x> — 2ysinx—Iny)dy,
y(0)=1 y(0)=e

. Integrating factorsfor exact equations.
(a) Shaw thatthedifferentialequation
xy dx+ (2x? + 3y? — 20) dy =0

is not exact.
(b) Findanintegratingfactorp(y) suchthattheequation

W(y)xy dx + p(y) (23 +3y* — 20) dy = 0

is exact,andsolve the equation.



Thefollowing grabbagof differentialequationsandinitial valueproblemsis providedfor extra practice.You should
identify the type of equation solve the equation,andthenfind the memberof the solutionfamily which satisfiesthe
initial conditions(if applicable).

1. (y*41)dx=yseéxdy
2. y(Inx—Iny)dx = (xInx—xIny — y)dy
3. ydx = (ye' — 2x)dy

4. (6x+ 1)y2d—y+3x2+2y3 =0

dx
. dx 4y +6xy
“dy  3y242x
dQ 4
6. t— =t"Int
at +Q n

7. (2x+y+1y =1

2
8 dy (2y+3>

“dx  \4x+5
9. (X®+4)dy = (2x — 8xy)dx
10. Y =2y+x*+5
11. —ydx+ (X+/Xy)dy=0
12. (2r?cosBsin®+-r cosB)de + (4r 4 sind — 2r co B)dr = 0

dr
13. 46 +rsed = cosd

14. (tanx— sinxsiny)dx+ cosxcosy dy =0

. dy M
15. sinx* + (cosx)y =0,y (F) =-2
dy
16. (x+ 1)&+y: Inx, y(1) =10

17. xy +y=€y(1) =2

dy B 1
18. a+2(t+l)y2—0,y(0)_—§

3y2—t2\dy  t _
19. < ¥ )a-i-ﬂ—o,)/(l)—l

d
20. XZ% —y—xy,y(-1)=-1



