Math 134
Fall 2016
Midterm Exam 1

10/17/2016
Time Limit: 50 Minutes

This is a closed book test. Do all work on the sheets provided.

Grade Table (for teacher use only)

Question | Points | Score

1 40453

2 20 | \Q
3 20 Y
4 20 |( u,

Total: | 100 | /2
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1. (40 points) Consider the following nonlinear differential equation,
i = e®cos(z), #(0)=Zo

1) State the Existence and Uniqueness Theorem for general initial value problem
& = f(z),2(0) = zo.

(2) Show that the above initial value problem has a unique soluti

(3) Sketch the phase portrait, find all fixed points for the above system and classify
their stability.

(4) Use linear stability analysis to show the stability of point 3.
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2. (20 points) Consider the following nonlinear system with parameter 7.
t=r+z—In(l+z)

(1) Find the critical value r, and the fixed point z* such that the bifurcation occurs.
(2) Sketch the phase portraits for r < re, 7 =1 and r > Te. |

(3) Classify the bifurcation.

(4) Sketch the bifurcation diagram.
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3. (20 points) Consider the following nonlinear system with parameter a.

t=1l-z—€*

(1) Find the critical value o, and the fixed point z* such that the bifurcation occurs.
(2) Sketch the phase portraits for & < @e, @ = Q¢ and o > 0.

(3) Classify the bifurcation.
(4) Sketch the bifurcation diagram.
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4. (20 points) Consider the following nonlinear system with parameter /.
= —z + B arctan(z)

(1) Find the critical value §. and the fixed point z* such that the bifurcation occurs.
(2) Sketch the phase portraits for g < £, 8 = B and B> B..

(3) Classify the bifurcation.

(4) Sketch the bifurcation diagram.
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