Math 203, Spring 2026 — Homework 8

Tim Chumley

Due April 17

Instructions. This problem set contains problems from Week 11 of class. The problem numbers
refer to the PDF version of our textbook, Apex Calculus, by Gregory Hartman.

Problem 1. Let D be the region shown below. Set up the triple integral [[[, dV for the volume of
D in three ways: using dV given by (a) dzdydx and (b) dydzdz.

Problem 2. Let D be the region shown below. Set up the triple integral [[[, dV for the volume of
D in three ways: using dV given by (a) dzdydx and (b) dydzdzx.




Problem 3. Let D be the region shown below. Set up the triple integral [[[,, dV for the volume of
D in three ways: using dV given by (a) dedzdy and (b) dydzdz.
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Problem 4. Let D be the region shown below, bounded by the planes x =0,y = 0,2 =0, y+ 3z = 3,
and x + z = 1. Set up the triple integral [[[, dV for the volume of D in three ways: using dV given
by (a) dzdydx and (b) dxdzdy. Caution: one of these will have to be split into the sum of two triple
integrals.
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Problem 5. For each solid D and corresponding density f described below, set up a triple integral
[[[p f(r,0,2z)dV in cylindrical coordinates to find the mass of the solid.

a. f(z,y,2z) = z, D bounded by the cylinders 2% + y? = 4 and 2% + y? = 9 and between the planes
z =0 and z = 10.

b. f(z,y,2) = /22 +y% + 1, D given by the upper half of the unit ball centered at the origin.
c. f(z,y,2) =2+ vy, D bounded by the cone z = 4 — /22 4+ y2 and the plane z = 0.

Problem 6. For each triple integral below, given in cylindrical coordinates make a sketch of the region
of integration and give a brief description of the region in words.
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Problem 7. Let D be the solid region shown below, bounded from below by the cone z = /22 + 32,
from above by the plane z = 5 — 7, and contained inside the cylinder 22 + y? = 16. Set up a triple
integral for the volume of D using (a) Cartesian coordinates with dV = dzdydx, using (b) cylindrical
coordinates, and finally (c) evaluate one of the two triple integrals you set up, whichever is easier to
compute.

Problem 8. If you liked the problems above or want more practice, our textbook has more great
problems. Many odd-numbered ones have solutions in the back. Here are some that I recommend (as
optional, not to be turned in):

e Section 13.6: 9-15 odd
e Section 13.7: 5-15 odd, 23, 25

Feel free to try others, including the problems in the main sections, which include full explanations.



