Exam 3 Calc2 11/2/2007

Each problem isworth 10 points. For full credit provide complete justification for your answers.

d
1. Which of thefollowing is (or are) asolution to the differentia equetion &y =0.3y?
a)y=3e
b) y = 5e**

C) y:eo.3t+7

2. St up anintegra for the length of the cardioid with polar equation r =2+ sn 0.



3. @ Convert the rectangular coordinates (-3, 3) to polar coordinates.

b) Convert the polar coordinates (6, 1t/3) to rectangular coordinates.

4. |dentify the conic section 4y? — 9x? = 36 as an dlipse, hyperbola, or parabola, and sketch arough
graph.



d
5 Let d_l':[) =0.6p- 500, and let p(0) = 1000. Use Euler's method with At = 5 to approximate

p(10) to the nearest hundred.

6. Find an equation for the dlipse shown.
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7. Bunny isacaculus sudent a Enormous State Universty, and she has a question. Bunny says
“You know, I’veredly been studying my calculus alot more than before, and it's, like amazing
how much more sense it makeswhen | actudly study it! But so | was thinking about something the
professor said in class about, like, with the parametric equations? She said that to find the place on
agraph that’ sthe farthest right you do this thing about where the dope is undefined, and | get that,
and I’ ve got the formula for the dope of those things memorized and everything. But | was
thinking, like, couldn’'t you ingtead just do it like it was a Calc 1 problem, where you' re looking for
the maximum of the x(t) function, * cause the maximum x vaue would be the place farthest to the
right, wouldn't it? So does that work?’

Help Bunny by explaining how her suggestion does or does not match with the conventiona
approach mentioned by her professor.



8. Find the areaingde baoth of the curvesr = cos 20 and r = .



d
9. Thedifferentia equationd—f =kp- h can be used to mode populations subject to steady

harvesting, as for example with lowa s deer population, where k and h are constants representing
the rdlative rate a which a population is reproducing and the rate at which that population is being
harvested. Find agenerd solution to this differential equation.



10. A curve cdled the folium of Descartes is defined by the parametric equations X = W ,
+

2
. Find the exact area of the loop in this curve. [Stewart 5, Ch. 10 PP #5]
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Extra Credit (5 points possible): Show that the area between the folium of Descartes and its asymptote
(theliney = —x —1) isequa to the areaingde the loop. [ibid]



