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1. (10 points) Solve the initial value problem:
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2. (10 points) Solve the homogeneous equation: |
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3. Consider the following differential equation:
(52% 4 2¢y%)dx + 2yzdy = 0

(a) (5 points) The above differential equation has a one-variable inte-
grating factor (i.e. u(z) or u(y)) Find the intergrating factor.
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(b) (10 points) Fmd the general solutions to the above differential equa-

tions.
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4. Consider the autonomous equation:
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(a) (5 points) Find the general solutions y(t) to the above differential
equations. '
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(b) (3 points) Sketch the sg?lutions on the t — y plane.
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(¢) (4 points) Prove that if y(t) is a solution and y(0) = 1.9, then 1 <
y(t) < 2 for all t € (—00, 00)
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(d) (3 points) Let y(t) be the funtion in part(c). Calculate lime o0 y(t).
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Scratch Paper
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Some useful formulas, etc:

Integrating factor u(z) of a 1st Order Linear DE z’ = azx + f:
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Single variable integrating factor y for Pdz + Qdy = 0
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