MATH 32B Midterm I Jan. 27, 2029

STUDENT NAME: 864’) §{C"Z‘€ f/’l(j]

STUDENT ID NUMBER:

DISCUSSION SECTION NUMBER:

Directions

Answer each question in the space provided. Please write clearly and legibly. Show
all of your work—your work must both justify and clearly identify your final answer.
No books, notes or calculators are allowed. You must simplify results of function
evaluations when it is possible to do so.

For instructor use only

Page | Points | Score
2 8
3 10
4 12
5 10
6 10
Total: 50
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1. [8 pts] Consider the function f(z,y,2) = x+y+z. Set up (BUT DO NOT SOLVE) an iterated
triple integral to find [[,, fdV where W is the 3-dimensional region enclosed by z = 11—z?—y?
and z + 2z = 3. Include a rough sketch of both W and its 2-dimensional projection D used to
find the various bounds of integration (your sketch of D will affect your grade).
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2. Consider the ‘tooth-shaped’ domain D in the first quadrant shown below.

yﬂ

(a) [6 pts] Write [[,4rdA as an iterated polar integral in two ways, one for integrating r first
and the other for integrating 6 first.
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(b) [4 pts] Compute [, 4rdA using either of your iterated integrals above.
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3. [12 pts] Consider the function f(z,y,z) = ye™ + z. Prove that there exists some point P =
(a,b,c) in the rectangular box domain R = [0, 1] x [0, 1] x [0, 2] where f(P) = e — 1. Quote the
theorem you are using, and don’t forget the hypotheses!
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4. [10 pts] Evaluate the double integral

/:1 /yyZI/ 20c!" dyde.
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5. [4 pts] Let D be the unit disc. Prove that

r< //D(z + cos(a2y®))dA < 3.
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6. [6 pts] Suppose I have a continuous function f(z,y) that is defined throughout the plane R2.
Consider two domains: D; is the unit disc at the origin, and Ds is the disc of radius 2 at the
origin; in particular, Dy is contained in Do. Is it true that ffDl fdA < fsz fdA? If so, explain
why. If not, explain what extra hypothesis is needed to make it true.
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