21D 1. Midterm Exam May 2, 2018

Name: 5@ LUT]IONS Section:

Instructions: Read each question carefully and answer it in the space
provided. YOU MUST SHOW ALL YOUR WORK TO RECEIVE
FULL CREDIT!!! Calculators, cell phones, iPads, books, or notes are not
allowed.

Make sure that your exam contains 4 problems. Read through the entire
exam before beginning work.

Problem | Points | Score
1 25
2| 25
3| 25
4| 25
Total | 100




1. Problem:

(a) In the integral below, change the Cartesian integral into an equivalent
polar integral, and evaluate the polar integral.
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(b) Find the average height of the (single) cone z = /22 + y2 above the disk
z? +3? < 9 in the zy-plane.
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2. Problem:
Find the center of mass and the moments of inertia about the y-axis of a

thin plate bounded by the z-axis. the lines z = 1, x = —1 and the parabola
y=x?if §(z,y) =Ty + L.
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3. Problem:
Given is the solid bounded below by the zy-plane, on the sides by the sphere

p = 2, and above by the cone ¢ = /3 (see the picture below).

(a) Find the spherical coordinate limits for the integral that calculdtes the

volume of the given solid. (b) Evaluate the integral.
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4. Problem:

Evaluate [(z + y)dzdy. where R is the trapezoidal region bounded by the

lines y =z, y = —r. y = —z + 5. and y = z + 5, using the transformation
T =2u+ 3v and y = 2u — 3v.

=X = du-3v=luide = v=0

s = Lu 3y =-lu-3v = «n =0
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