Name: Sbl (A\-\ﬂi O‘/\g

Student ID#:
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Midterm Exam 1

Friday, February 2
MAT 21D, Temple, Winter 2024

Print names and ID’s clearly, and have your student ID ready to be checked
when you turn in your exam. Write the solutions clearly and legibly. Do not
write near the edge of the paper or the stapled corner. Show your work on
every problem. Correct answers with no supporting work will not recerve full
credit. Be organized and use notation appropriately. No calculators, notes,
books, cellphones, etc. may be used on this exam.

Problem Your Score Maximum Score
1 20
2 20
3 20
4 20
5 20
Total 100




Problem #1 (20pts): (a) Draw the region of integration and evaluate:
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(b) Write with limits of integration reversed. (Do not evaluate.)
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Problem #2 (20pts): Use polar coordinates to evaluate the integral = e~ 2 dg..
Explain whether this is orientation preserving or not. Justify every step.
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Problem #3 (20pts): Set up the integral in cylindrical coordinates for the
Kinetic Energy of rotation of a sohd D rotated about the z-axis at angular
velocity w, assuming density § = z2 + y% + 2%, and assuming D is the region
bounded by the plane 2 = 0, laterale by the cn'cula.r cylinder 224 (y—1)2 = 1,
and above by the paraboloid z = 7% + y2. (Recall: KE = 3L,w*)
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Problem #4 (20pts): Find the total mass of the ice-cream shaped cone

D cut from p < 2 by ¢ = 7/6, assuming the density is § = cos¢. Draw the
region, set up the iterated integral, and evaluate it.
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