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Homework Assignment 10

Due: Wednesday December 9, 2020 11:59 PM (Eastern Standard Time)

Assignment description

Solve and submit your solutions of the following problems. They are all taken from Munkres' Analysis on Manifolds, page 151. Note
also that the late policy remains strict - you will lose 5% for each hour that you are late. In other words, please submit on time!

Submit your assignment 0 Help

After you have completed the assignment, please save, scan, or take photos of your work and upload your files to the questions
below. Crowdmark accepts PDF, JPG, and PNG file formats.

Q1 (10 points)

IFV = {(z,y,2): 2% + y> + 2% < a* and 2z > 0} , use the spherical coordinate transformation
g(r,¢,0) = (rcos¢cosh,rcospsinb, rsing) to express fV z as an integral over an appropriate set in Rf,qj’g.

Q2 (10 points)

Let f(z,y) = 1/(z% + y?) . Determine if f is integrable over U; = {(z,y):0 < 2% + y* < 1} and over
U = {(z,y):2® +¢* > 1} .

Q3 (10 points)
Let B={(z,y):z >0,y >0,1 <zy<2,z<y<4z} .Compute fo2y3. Hint: Setz = u/v and y = wv.
Q4 (10 points)

Let T be the tetrahedron in R? having vertices (0,0,0), (1,2,3), (0,1,2), and (—1,1,1) . Compute S f. where
f(z,y,2) = & + 2y — z . Hint: use a linear transformation to change variables.

Q5 (10 points)

Let0 < a < b, and let T be a solid torus, the result of spinning around the z axis the disk of radius a around the point (b, 0, O) in the
xz-plane. What is the volume of 7'? Hint: T' is the image under g(r,0,2) = (rcosf,rsiné, z) of
A={(r0,2):(r—b)?+22<a?and 0 < 0 < 27} .
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