Calculus 1ll, Test 2, March 27, 2009 Name:

No graphing calculators or electronic communication of any kind. If you need extra paper please ask.
Credit will be awarded for correct content and clarity of presentation. This test has 100 points. Make
sure to at least attempt each part.

1) [10pts] Calculate the following integral.
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2) [10pts] Calculate the following integral.
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3) [5pts] Give the Cartesian description of the surface defined by & = 7. The “description” consists of
an equation as well as an inequality.
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5) [Spts] Let E be the solid region bounded by z2 + 32 + 22 = 4 and z 2 1. Describe this region in
terms of explicit inequalities for spherical coordinates p, 8, ¢». Drawing a picture might help.
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6) [10pts] Calculate the volume of a sphere of radius A > 0. Use calculus. While it is interesting and
encouraging to me you have the formula memorized, | want a derivation of the formula.
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7) [20pts] Given that R is the subset of the xy-plane which satisfies the inequalities 1 < z? 4+ y? < 4
and 0 < y < z. Calculate the integral below using polar coordinates.
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8) [20pts] Let f(z,y) =z + €Y

a.) Calculate Vf.

b.) Find the linearization of the function at (1, 0)
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c.) Find the equation of the tangent plane to z = f(z,y)at(1,0).
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d.) Inwhich direction(s) is the function increasing at the rate of 2 at (1, 0)
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e.) Inwhich direction(s) is the function increasing at a rate of 3 at (1, 0)
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(@) find /DO”’ZA on Ao 2/l 2, 3,.%
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10) [10pts] Find the volume of the solid bounded by cylinder 22 4 3% = 1 and the planes z = 3 + z and
z2=-y-—3.
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