M273Q Multivariable Calculus
Exam 3

Name and section:

Instructor’s name: WW .

Instructions: Closed book. No calculator allowed. Double-sided exam. NO CELL PHONES.
Show all work and use correct notation to receive full credit! Write legibly.
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1. Consider the region P given below.
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(a) (1 credit ) Describe the region P in polar coordinates using mathematically correct notation.
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(b) (I credit ___) Calculate / ydA
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2. Consider the integral / f V1+23/2dzdy.
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(a) (1 credit ) Sketch the region of integration.
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3. (1 credit ) Convert to polar coordinates to evaluate
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1 p /Y poy
/ f / dzdzdy
0 Jy? 0

representing a solid S. Let R be the projection of S onto the plane 2 = 0.
(a) (1 credit ____) Draw the region R. 3
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4. Consider the triple integral
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(b) (1 credit ___) Rewrite this integral as a triple integral in the order dzdydz. Do not compute the
resulting integral.
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5. (2 credit ) A solid ob

ject occupies the region inside the cone z = /2% +y (that is z > /72 +72)
and between the two spheres 22 + 2 + 2% = 4 and 22 + v+22=9

Rewrite BUT DO NOT EVALUATE the triple integ

ral in the spherical coordinate system.
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6. (2 credit ___) Use Green’s Theorem to evaluate f (2zy — y?) dz + 2 dy where C is the boundary of the

s
region enclosed byy=z+landy= 2?2 + 1, traversed in a counterclockwise manner.
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7. Let F(z,9,2) =<2z —y, 2 — 2,y + 1 >.

(2) (1 credit ___) Show that F is conservative. Justify your answer,
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(b) (2 credit ) Find a function f so that Vf = F.
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let C be the straight line segment from (1,0, 1) to (0,3,6).

8. For each part of problem a-d below,
(a) (1 credit ) Give a parametrization for C, the straight line segment from (1,0, 1) to (0,3,6).
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(c) (1 credit ) Let F be the vector field F =< zy,y%,1 >, calculate f F-dr.
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(d) (1credit ) C e iR Y2 *—w,, Fhs o
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9. (1 credit ) Compute f F - dr where F(z,y) = ((1 +zy)e™V, ev +22e*¥) and C is as pictured. Note

c
that if f(z,y) = e¥ + ze®, then Vf = F.
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