Nonlinear Dynamics Exam III                                   Name _______________________


Instructions:

· Place your name on all of the pages. 

· Do all of your work in this booklet. Do not tear off any sheets.

· Show all of your steps in the problems for full credit.

· Be clear and neat in your work. Any illegible work, or scribbling in the margins, will not be graded.

· Put a box around your answers when appropriate. 

· If you need more space, you may use the back of a page and write On back of page # in the problem space, or use the attached blank sheet.

Try to answer as many problems as possible. Provide as much information as possible, such as sketches, etc. Show all work for full credit. Do your best and pace yourself! 

	Page
	Pts
	Score

	1
	22
	

	2
	16
	

	3
	12
	

	4
	10
	

	5
	15
	

	Total
	75
	


1. (10 pts) Define the following terms:
a. Flow.

b. Lyapunov function.

c. Hyperbolic point.

d. Asymptotically stable.

e. 
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2. (12 pts)  Consider the differential equation 
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a. Determine the equilibria as functions of
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b. Discuss the stability of these equilibria.

c. Sketch the bifurcation diagram. Name the type of bifurcation: _________

3. (16 pts) Find and fully classify the equilibrium solution(s) (stable/unstable nodes, saddles, etc.)

a. 
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b. 
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4. (12 pts) Consider the linear system 
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a. Determine the eigenvalues. Classify the equilibrium solution.
b. Find the associated eigenvectors.

c. Construct the general solution to the problem.

d. Find the particular solution of the system satisfying the initial condition 
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5. (10 pts) Consider the polar differential equations 
[image: image9.wmf](1)(2)(3),

1.

rrrrr

q

=---

ì

í

=-

î

&

&


a. What is the equilibium point?

b. Find all of the limit cycles.
c. Describe the trajectory starting at 
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 and ending at 
[image: image11.wmf](,)(1,0).

xy

=-


d. Sketch the limit cycles and sample orbits inside/outside of each one indicating the stability of each.
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6. (15 pts) Consider a variation of 3b: 
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a. Write the system as a second order equation for 
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b. For 
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 show that the energy function is 
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c. For 
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 show that 
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d. For what values of 
[image: image19.wmf]a

 is the system damped?

e. Which plot below corresponds to the level curves of energy function in part b? ______
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	f. Describe the equilibria in each plot.

A.

B.

C.


Extra Space – If you use this page, please keep it organized and note in the problem space that you have work on this page.
_1225882150.unknown

_1226205523.unknown

_1226205931.unknown

_1226206048.unknown

_1226206053.unknown

_1226206079.unknown

_1226205995.unknown

_1226205814.unknown

_1226205308.unknown

_1226205358.unknown

_1225882882.unknown

_1225882170.unknown

_1225880898.unknown

_1225881925.unknown

_1225881669.unknown

_1225880626.unknown

_1225880841.unknown

_1225880533.unknown

