
Math 2220 Prelim 2
March 26, 2009

Name:
Instructor:
Lecture time:
TA:
Section time:

INSTRUCTIONS — READ THIS NOW
• This test has 6 problems on 7 pages worth a total of 100 points. Look
over your test package right now. If you find any missing pages or
problems please ask a proctor for another test booklet.
•Write your name, your instructor’s name, the time your lecture meets,
your TA’s name, and the time you section meets right now..
• Show your work. To receive full credit, your answers must be neatly
written and logically organized. If you need more space, write on the
back side of the preceding sheet, but be sure to clearly label your work.
• This is a 90 minute test. You are not allowed to use a calculator or
any other aids. You DO NOT need to SIMPLIFY your answers.
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Problem 1: (13 points)

Sketch the region of integration of
∫ 2

1

∫ 2

1/x
f(x, y)dydx. f is continuous on R2. Rewrite this

using iterated integration in the opposite order.

CONTINUE TO NEXT PAGE
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Problem 2: (18 points)

Let B be a ball of radius 3 centered at the origin. For (x,y,z) in B, define f(x,y,z) as follows:
f(0,0,0) is 3. If (x, y, z) is not the origin, there is a radius through (x, y, z) to the surface of
B. Let f(x, y, z) be the length of the portion of the radius between (x, y, z) and the surface.
Suppose that the mass density at (x, y, z) is 2f(x, y, z).

(a) Find the mass of B.

(b) By symmetry, the center of mass of B, (x̄, ȳ, z̄), is the origin. Suppose, however, that
we wish to prove by calculation that z̄ = 0. In terms of triple integrals, write down,
but do not evaluate, an expression for z̄.

CONTINUE TO NEXT PAGE
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Problem 3: (15 points)

LetD = { (x, y) | 0 ≤ y ≤ 2, 0 ≤ x ≤ y } and let f : R2 → R be the function (x, y) 7→ cos(x2).

Find the average value of f on D.

CONTINUE TO NEXT PAGE
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Problem 4: (24 points)

In each of the three problems below, we define regions D and E, and a function f : D → E.
For each of the three functions answer the four questions a) through d). Be sure to clearly
label your answers a), b), c), d) :

(a) Is f one-to-one? If not, why not?

(b) Does f map D onto E? If not, why not?

(c) Is f bounded on D? If not, why not?

(d) Is f continuous on D? If not, why not?

(i) D = R2, E = R, f(x, y) = x2 + y2.

(ii) D = { (u, v) | 0 ≤ u ≤ 1, 0 ≤ v ≤ 2π }, E = { (x, y) |x2 + y2 ≤ 1 }, f(u, v) =
(u cos(v), u sin(v)).

(iii) D = {x |x ≥ 0 }, E = {x |x ≤ 0 }, f(x) =

{
−1/x if x > 0

0 if x = 0
.

CONTINUE TO NEXT PAGE
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Problem 5: (15 points)

Let x and y represent measurements such as education and income, or weight and height
made on individuals from a large population. Suppose that the fraction of the population
with x between a and b, and y between c and d equals the volume under the graph of
p(x, y) = (1/π)e−(x2+y2) above the rectangle a ≤ x ≤ b, c ≤ y ≤ d.

(a) Set up (but do not evaluate) an iterated integral for the fraction of the population with
x between 2 and 4 and y between 1 and 3.

(b) Set up (but do not evaluate) an iterated integral for the fraction of the population with
x between −∞ and +∞, and y between −∞ and +∞.

(c) Evaluate the integral you set up in part (b) to verify that the fraction of the population
with x between −∞ and +∞, and y between −∞ and +∞ is 1.

CONTINUE TO NEXT PAGE
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Problem 6: (15 points) Let D = { (x, y) |x2 + y2 ≤ 1 }. Is ln(
√
x2 + y2) integrable over

D? If so, evaluate it. If not, explain why not.

STOP. THIS IS THE LAST PAGE.


