Mathematics 234, Fall 2005 Lecture 2 (Wilson)
Second Midterm Exam  November 17, 2005 ANSWERS
Problem 1

(a) Let f(z,y) = x* + 2y*. Set up, but do not evaluate, an integral to compute the surface
area on the graph of f over the region R which is the triangle with vertices (0,0), (0, 2),
and (1,0).

ANSWER:

The triangle has for its boundaries the lines x = 0, y = 0, and y = 2 — 2x. One way to
set up the integrals would be
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For surface area we want the integral of \/f2 + f7 + 1. In this case f, = 2z and f, = 4y.
Hence we can use to calculate the surface area
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(b) Set up the following integral with the order of integration reversed, i.e. as an integral
with dy dx replacing dx dy. Do not evaluate the integral!

/ / (e® cos(y)) dx dy

ANSWER: At the right is a sketch of the region of integration. As a dy dx
integral, we see the overall range of x values is from 0 to 1. For any x
in that range, y goes from the lower line y = 1 up to the curved upper
boundary. The curve is x = /y — 1 or y = z? + 1. Hence the integral in
this form is
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/ / (€® cos(y)) dy dz. zj
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Problem 2

Set up an iterated integral to compute / / / (x +2y) dV,
R

where R is the region in space bounded by the cylinder 2% 4 2z? = 4, the plane y = 0, and the
plane y + z = 2.

You did not have to evaluate this integral, but you were offered 5 extra-credit points for correctly
evaluating it.

ANSWER: The cylinder has radius 2 and the y-axis as its center line. The plane y+ z = 2 cuts
across it, slanting down (z = 2 — y) as you go out in the y direction. The widest part of the
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