MTH 204 Name: Ke,g
Spring 2008

Exam1 ( Sections C & F‘) Section: C or F (circle one)
_——_—

Read the directions carefully.
Each question is worth 20 points,
with a maximum of 100 points possible.
Write neatly in pencil and show all your work
(yvou will only get credit for what you put on paper).
Please do not share calculators during the test.
If you have trouble during the test, feel free to ask me for help.
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d
I. Consider the differential equation dﬁz = (y* - 16)(y - 3)2,

A. Find the order of the differential equation. Is the diffcrential equation (non)linear,

(nonjautonomous, and (non)separable? Explain why.
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B. Find the critical points for the differential equation. Classify each point as either
asymptotically stable, unstable, or semi-stable. Draw the appropriate phase portrait.
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3. Suppose that a large tank (with a capacity of 800 gal) holds 400 gal of beer with 5% alcohol.
Then another beer with 10% alcohol is pumped into the tank at a rate of 4 gal/min. After the

beer is well mixed, it is pumped out at a rate of 6 gal/min. Set up but de not solve an initial

¢ value problem that describes the change in the amount A(t) of alcohol at time t.
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A. Find the order of the differential equation. Is the differential equation {non)incar,

(nonjautonomous, and (non)separable’ Explain why.
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B. What method(s) can you use to solve‘ this equation?
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C. After how many minutes will the tank be completely filled/emptied?
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4. Consider the differential equation X2y'+ X(x + 2)y = et

A. Find the order of the differential equation. Is the differential equation (non)linear,

(nonjautonomous, and (non)separable? Explain why.
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B. Give a maximal mterval 1 over which the solution is defined.
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C. Find an explicit solution to the differential equation.
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5. Use reduction of order to find a second linearly independent solution to the differential

equation Xy'=(X+ Dy'+y=0, x>0, where y,(X) =e" is a known solution, (NOQ

POINTS for the integral formula).
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