MTH 204

Name;: K ey
Spring 2006 >

Exam 1 Section: b / E

Read the directions carefully.
Each question is worth 20 points.
Write neatly in pencil and show all your work
ou will only get credit for what vou ut 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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1. Consider the differential equation d—y = y2 -9 = f(x,y).
X

A. Determine a region R in the xy-plane for the differential equation would have a
umque solution through each point (X4,¥,)-
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B. Without solving the differential equation, detexm/ ine whether the dlfferentlal equation

has a unique solution through the given points.
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2. Suppose a cold beer at 40°F s placed into a warm room at 70°F. After 10 minutes, the

\)
temperature of the beer is 48°F. Use Newton’s law of cooling to set up, but not solve, an initial

[}
value problem to describe the change in temperature of the beer at time t.
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T(o) =40
{ T(10) = 48.
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4. For the differential equation 211 =y’ (4-y%)
X

A. Find the order and state whether the differential equation is linear. If it is nonlinear,
explain why. Is the differential equation autonomous or 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 line.
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5. Consider the differential equation Xd— —y=X sm(x)
X

A. Find the order and state whether the differential equation is linear. If it is nonlinear,

explain why. Is the differential equation autonomous or sep
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arable? Explain why.
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B. Solve the differential equation and give the largest interval I over which the general
solution is defined.
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Bonus (10 points): Find the values of r so that the function y( X) =e"isa solution to the

differential equation y"—5y'+6y =0.
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