1. (15 points) Let R be the solid region above the cone z = /7% + y? and below the plane z = 1.

(a) Give a rough sketch of R.
(b) Describe R using cylindrical coordinates.

(c) Find the volume of R.

(d) Find the average value of z on R (the average of a function f on R is [z fdV/Volume(R)).
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2. (10 points) Using whatever method you like, find the volume of the solid region inside the sphere
1?4+ y? + 2? = 4 and below the plane z = 1.
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3. (15 points) Let R be the square in the uv plane withvertices (1,1), (2,1), (1,2), and (2,2). Let F
be the mapping from the uv plane to the zy plane given by:

y:

CRE-SS

(a) Show that the images of the lines v = 1 and v = 2 under F lie on the curves zy = 1 and zy = 4
respectively.

(b) Show that the images of the lines v = 1 and v = 2 under F lie on the curves z = y and z = /y
respectively.

(c) Let S be the image of R under F. Sketch S. 5

(d) Compute
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