
MATH 111-002200630ProblemSet10

EdwardDoolittle

Final Exam:Thursday, December7, 2006

The following problemsfrom Zill andCullen (Ordinary Differential Equations)may appearon the final exam on
Thursday, December7, 2006.

1. Solve thefollowing homogeneousdifferentialequations.
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2. Solve thefollowing initial valueproblems.

(a) xy2 dy
dx
� y3 � x3,

y � 1 � � 2

(b) � x2 � 2y2 � dx
dy
� xy,

y � � 1 � � 1

(c)
dy
dx
� x

�
yey� x

xey� x ,

y � 1 � � 0

(d)
dy
dx
� y� x

lnx � lny � 1
,

y � 1 � � e

3. Determinewhetherthefollowing differentialequationsareexact.

(a) � 2x � 1 � dx
� � 3y

�
7 � dy � 0

(b) � 2x
�

y � dx � � x � 6y � dy � 0

(c) � x3 � y3 � dx
�

3xy2dy � 0

(d) 1
�

lnx
� y

x
dx � � 1 � lnx � dy

4. Solve thefollowing exactdifferentialequations.

(a) � 5x
�

4y � dx
� � 4x � 8y3� dy � 0

(b) � siny � ysinx � dx
� � cosx

�
xcosy � y � dy � 0

(c) � x2 � y2 � dx
� � y2 � 2xy� dy � 0

(d) � 3x2y
�

ey � dx
� � x3 � xey � 2y � dy � 0

5. Solve thefollowing initial valueproblems.

(a) � x � y � 2dx
� � 2xy

�
x2 � 1 � dy � 0,

y � 1 � � 1

(b) � ex � y � dx
� � 2 � x

�
yey � dy � 0,

y � 0 � � 1

(c) � 4y
�

2t � 5 � dx
� � 6y

�
4t � 1 � dy � 0,

y � � 1 � � 2

(d) � y2cosx � 3x2y � 2x � dx � � x3 � 2ysinx � lny � dy,
y � 0 � � e

6. Integrating factors for exact equations.

(a) Show thatthedifferentialequation

xydx
� � 2x2 � 3y2 � 20� dy � 0

is not exact.

(b) Findanintegratingfactorµ� y � suchthattheequation

µ� y � xydx
�

µ� y �	� 2x2 � 3y2 � 20� dy � 0

is exact,andsolve theequation.

1



Thefollowing grabbagof differentialequationsandinitial valueproblemsis providedfor extra practice.You should
identify thetypeof equation,solve theequation,andthenfind thememberof thesolutionfamily which satisfiesthe
initial conditions(if applicable).

1. � y2 � 1 � dx � ysec2x dy

2. y � lnx � lny � dx � � xlnx � xlny � y � dy

3. y dx � � yey � 2x � dy

4. � 6x
�

1 � y2dy
dx
�

3x2 � 2y3 � 0

5.
dx
dy
��� 4y2 � 6xy

3y2 � 2x

6. t
dQ
dt
�

Q � t4 lnt

7. � 2x
�

y
�

1 � y
 � 1

8.
dy
dx
� 2y

�
3

4x
�

5

2

9. � x2 � 4 � dy � � 2x � 8xy� dx

10. y
 � 2y
�

x2 � 5

11. � y dx
� � x ��� xy� dy � 0

12. � 2r2cosθsinθ � r cosθ � dθ � � 4r
�

sinθ � 2r cos2 θ � dr � 0

13.
dr
dθ
�

r secθ � cosθ

14. � tanx � sinxsiny � dx
�

cosxcosy dy � 0

15. sinx
dy
dx
� � cosx � y � 0, y

7π
6

��� 2

16. � x � 1 � dy
dx
�

y � lnx, y � 1 � � 10

17. xy
 � y � ex, y � 1 � � 2

18.
dy
dt
�

2 � t � 1 � y2 � 0, y � 0 � ��� 1
8

19.
3y2 � t2

y5

dy
dt
� t

2y4
� 0, y � 1 � � 1

20. x2 dy
dx
� y � xy, y � � 1 � ��� 1
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