Exam 2 Calc3 10/29/2010
Each problem isworth 10 points. For full credit provide complete justification for your answers.

1. Setup aniterated integra for the volume under f(x, y) = x2 — y? and above the square with vertices
(1,0), (2,0), (2,1), and (1,1).

2. Thetable below shows data from a population survey done on brown barbaoots in aregion R=
[0,8] x [04], given in barbdoots per square furlong. Estimate the total brown barba oot population
in thisregion using the Midpoint Rulewithm=n= 2.
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3. Setup aniterated integrd for the volume
below z = x?y, above the region shown
below.

4. Writeiterated integrals for the z coordinate of the center of mass of the portion of a sphere
(centered at the origin) of radius R lying in the first octant.



5. Setup aniterated integral (with limits, but you don't need to evauate) for C\@\Q x’e’dV , where E
is bounded by the parabolic cylinder z= 1 —y? and the planesz=0, x = 1, and x = —1.
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6. Evaduaetheiterated integral (‘9(‘9 e dxdy .
y



7. Bunny isacaculus sudent a Enormous State University, and she's having some trouble. Bunny
says “ Ohmygod, this Cac 3 stuff iskilling me. | can work out dl the triple integrand thingies, but
then they ask thesg, like, questions about if you under stand, you know? It'sso unfair. Like, this
concept review sheet they handed out had a question about, like, if a circle with, you know, like
constant denseness had the center of mass of itsfirst quadrant part at (1,1), then where would the
center of mass of the part outside the first quadrant be, you know? So | thought (—1,—1) to balance
it, but this guy Biff said that was right too, and he' s pretty much adways wrong, so now I’ m worried,
you know?’

Explain clearly to Bunny how to evauate her conjecture.



8. Find the Jacobian for the transformation x = u/v, y = v.



9. Setupintegrasfor the x coordinate of the center of mass of the first-quadrant region above the

cone Z= 4/X*+ y* and between theplanesz=2and z=5.



10. Thevolume of the region in problem 1 turns out to be 2. Are there other points (a, b) inthe xy
plane such that above a 1 by 1 square with (a, b) asthe lower left corner (when viewed from
above with the usud orientation) dso hasavolume under f(x, y) = x? —y? of 2?

Extra Credit (5 points possible):
Find the volume of the solid bounded between the surfacesz=x?, x =2, z=y? andy = Z.



