MATH 225 Fall 2008 Name: )
Exam I Section: 6 © ‘ otienS

In order to receive full credit, SHOW ALL YOUR WORK. Full credit will be given only if all
reasoning and work is provided. Where appropriate, please enclose your final answers in boxes.

1. (8 points) Match the following slope fields to their differential ecquations.
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2. (18 points) Solve the following differential equations or initial value problems using one of the methods
from Chapter 1: Separation of Variables, Method ol Undetermined Coefficients (Lucky Guess Method), or

Integrating Factors. Write your solutions in explicit form.
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3. (16 points) Given % = y(1 —y)*.

(a) Sketch the phase line and classify all of the equilibrium points.
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(b) Next to your phase line, sketch the graph of solutions satisfying the initial conditions: y(0) = 5
y(0) = —1. and y(0) = 2.
4. (16 points) Given the system of differential equations
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3. (16 points) Given ?i% =y(l—y)*

(a) Sketch the phase line and classify all of the equilibrium points.

(b) Next to your phase line, sketch the graph of solutions satisfying the initial conditions: y(O) = %,
y(0) = —1, and y(0) = 2.
4. (16 points) Given the system of differential equations
dx
it = )
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(a) Is this system linear? N)()
(b) Find the equilibrium solution (point) of the system.
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(d) Find the particular solution that satisfies (z(0),y(0)) = (1,0).
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5. (14 points) Given the system of differential equations
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Find the general solution.
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6. (18 points) Given
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Find the solution with the initial value Y (0) = (5,1). Report your solution as one real vector.
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(10 points) Match each of the following eigenvalue pairs with their possible phase portrait and classify the
origin for cach pair, where indicated with two lines.
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