1-1:50pm | Exam 2

Fall 2011 Math 0240

100 points total Your name: gc? g{,{/ '0[ [\ o s

No calculators. Show all vour work (no work = no credit). Explain every step. Write neatly.

1. The goal of this problem is to evaluate the integral [[f 22 dV, where E is
E

the portion of the upper half of the sphere z2 + 3° + 22 = R? that is between

the cones 22 + 3% = 32% and 2% + % = 522.

(a) [10 points] Find the equation, in spherical coordinates of the cone z2 + 42 =

(122.
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(b) [10 points] Use spherical coordinates to evaluate the integral above.
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Coo also excumple 't , page 139

2. [10 points] Find the work done by the force field F(z,y) = 32?1 — 22y] in
moving a particle along the upper half of the circle F(t) = 2costi + 2sint],
0Lt
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3. Evaluate the integral [[[ zdV, where E is the solid tetrahedron bounded
E
by the four planes . =0,y =0,2=0,and 2z +y + 2 =4.

(a) [10 points] Define the region E in rectangular coordinates and sketch it.
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(b) [10 points] Represent the triple integral as an iterated integral and evaluate
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4. Using Lagrange multipliers find the maximum and minimum values of the
function f(z,y) = 3z% + y? on the circle 2% + y? = 1.

(a) [10 points] Write the Lagrange equations.
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(b) [10 points] Find points where the function has possible extreme values.
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(¢) [10 points] Find extreme values.
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5. The goal of this problem is to evaluate the integral [ (3z +y) dA, where D
D

is the region bounded by the parabolas y = 22? and y = z? + 1.
(a) [10 points| Define the region D and sketch it. Describe how you filled it in.
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(b) [10 points| Evaluate the given integral as an iterated integral.
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bonus problem [7 points extra] Use the transformation z = 2, y = v?, z = w?

to find the volume of the region bounded by the surface vz + /§+ 2z =1

and the coordinate planes.
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