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MTH 204 Name: l SQ 3f
Fall 2008

Exam 1 Section: A or C (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
{you_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.




Score:
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1. Consider the differential equation d_i— =(y- 2)2(}/2 -9).

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

(non)autonomous, 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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2. Soive the initial value problem 3 - = x(y-y*) y(O= 5 (an implicit solution is acceptable)
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3, Consider the differential equation Xy'+ (x + 1)y = e™" sin(2x).

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

(non)autonomous, and (non)separable? Explain why.
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B. Give a maximal interval 1 over which the solution is defined.
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C. Find an explicit solution to the differential equation.
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4. Newton’s law of cooling states that the rate of change in the temperature of a body is
proportional to the difference in the temperature of that body and temperature of the surrounding
medium. Now suppose that a murder victim is discovered at midnight with a recorded
temperature of 31° C. An hour later, the temperature of the victim is 29° C. Assume that the
temperature of the surrounding air remains a constant 21° C. Calculate the victim's time of

death. Note: the “normal” temperature of a living person is 37° C.
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5. Use reduction of order to find a second linearly independent solution to the differential

equation Xy +(1-2x)y"*+(x-1Dy =0, x>0, where y,(X) =€ is a known solution.

(NO POINTS for the integral formula).
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Bonus (10 peints): Consider the differential equation % =4y~ x> +1. Determinca
X

region R in the xy-plane for which the differential equation would have a unique solution
through each point (x,,y,). Sketch the region.
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