Exam 1 Differential Equations  2/6/04
Each problemisworth 10 points. For full credit indicate clearly how you reached your answey.
1. Which of the following are differentia equations? Circle dl thet are.
A X=(A-Al)

b) y’ =3yt
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d) All men are mortal, and Socrates is aman, therefore dl men are Socrates.
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2. Sketch the phase line for the differentid equation d_

equilibrium point(s) as sources, Snks, or nodes.



3. The differential equation for the temperature of a differentia equations book placed in a2000°
dH
furnaceis rry =k (2000- H ) , a least up until around where H(t) = 451°. This equation has

generd solutions of the form H(t) = 2000 - Ae®. If abook has atemperature of 70° when first thrown
into the furnace, and two minutes later has heated up to 200°, find a particular solution (with values
accurate to two significant figures) fitting this Stuation.

4. Jon's water conditioner has been sabotaged so that it emits water with 5 grams of pink ink in every
gdlon of water. If Jonisrunning water at arate of 3 galons per minute into his 10 gdlon sink, and the
ank ishdf full of clean water before the ink solution begins to come out, write a differentia equation for
the amount of pink ink in the sink t minutes after the ink startsto come out, and an initid condition
representing the Stuation.
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5. Find agenera solution to the differential equation Ey =by- a.

6. Show that if f(x) isan integrable function, g(x) is a differentiable function, and u = g(x), then
Of (9(x))>g&x) dx = of (u) du
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7. Find agenera solution to the differentia equation Ey =e” +5y.



8. Sketch the bifur cation diagram for the differential equation %:(y2 -a)(y?- 4). Indude

direction arrows on the phase lines and make clear the exact o vaues where bifurcations occur.
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9. Solvetheinitia vaue problem t ﬂ =y+ ( y2) , Y(1) = 0 by using the subgtitution



10. Somebody tells you that if two functions are each solutions to a differential equation, then their
product must dso be a solution to thet differentia equation. Arethey right? Why or why not?



