Exam 2 Calc3 10/23/2009
Each problem isworth 10 points. For full credit provide complete justification for your answers.

1. Linn County is arectangle gpproximately 25 miles from west to east and 30 miles from south to
north. Suppose that the number of inches of rainfdl in Linn County on aparticular day is
goproximately given by R(x, y) = 0.423 + 0.019x — 0.007y, where x messures the distance in miles
eastward from the western border of the county and y measures the distance in miles northward
from the southern border of the county. Set up adouble integrd for the totd rainfdl in the county

on that day.

2. Set up adoubleintegrd for the totd mass of an object with dengty given by d(x,y) = 2x + 5and
shaped as shown below (where the tick marks on the axes represent units).




3. Setup aniterated integrd for the volume of the region in the first octant above the trapezoid with
vertices (0,0), (3,0), (2,1), and (0,1) and below z= 20 + x.

4. Compute the Jacobian for the transformation x =r cos0,y=rsn 0, z=z



5. Setup aniterated integral for the volume of the solid thet lies above the cone z = 4/x* + y* ad
below the spherex? + y? + Z =1z
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6. Evauae () dexdy.
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7. Biff isacdculus gudent a Enormous State University, and he' s having some trouble. Biff says
“Dude, | used to think multiple choice exams were totaly easy, but my Cac classisjust evil. They
even give us some sample questions that might be on the test, but there sthis one where | got no
idea. It'slike, they tel you something has a volume of 10, and under some f but they don't give
you aformulafor it, and it sinside a cylinder like x? + y? = 1, but they ask what’s the maximum
vauef could have insde that cylinder. Dude, the max and min stuff was lagt test, S0 it'sunfair so
many ways. Anyway, | figured it’'s like a base that’ s a circle with area i, and so if the function was
height 10/m then you get 10 for the volume, and that was one of the answers, but this girl in my
class said the TA told her that wasn't right. Now what?’

Explain clearly to Biff how he might approach such a problem



8. St upiterated integrals for the x-coordinate of the center of mass of the region insde a phere with
radius 2 centered a the origin and above the planez= 1.



9. Set up aniterated integra or integras for the volume of the region above z = 0, but below both z =
4-x2andz=4-y~



10. Jon has decided that current economic conditions are ided for Sarting a business that produces
mathematically perfect beads. Hisfirst product will be beads shaped like a paraboloid with a height
of 4mm and circular base of radius 2mm. The hole will be Imm in radius, but drilled perpendicular
to the axis of symmetry of the paraboloid, halfway between the base and vertex. These beads will
be produced by first molding the complete paraboloid, and then drilling out the hole. Set up an
iterated integra for the volume of materid that will be removed in making the hole.



Extra Credit (5 points possible):
If the paraboloid bounded between z= 4 — x? —y? and z= 0 is cut by adiagond plane of theform z=
2 + a x for some congtant a, what should the vaue of a bein order for haf the paraboloid to lie above

the plane?



