MATH 203, SEC GH2: Calculus III
EXAMINATION 3

December 15, 2014

FILL OUT THE INFORMATION IN THE BOX AND SIGN.

Name: Campus Email:

I pledge that the work on this exam is entirely my own.

Student signature:

READ THE FOLLOWING INFORMATION.
e This is a 75-minute exam, and maximum possible points is 40.
e (Calculators, books, notes, and other aids are not allowed.

e You may use the backs of the pages for scratch work. Do not unstaple or remove
pages as they can be lost in the grading process.

e Please do not put your name on any page besides the first page.

DO NOT BEGIN THE EXAM UNTIL SIGNALED TO DO SO.
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MC (12 points). This part consists of 6 multiple choice questions. Nothing more than the
answer is required, consequently no partial credit will be awarded. Do not indicate your
answer here as pages 1—4 will not be read. Fill your answer on the bubble sheet
on page 5.

V31

1. The limit limp, 0 5, s (n)

does not exist

. n
2. The series Y 02, 112

(A) is divergent

(B) is convergent and the sum is 3/2

(C) is convergent and the sum is 1/2

(D) is convergent and the sum is 5/2
)

None of the above

2

3. The series Y cox

n—00 p241

>

(A) is convergent by comparing with > 7712
(B) is divergent by comparing with > #
. . : 1
(C) is convergent by comparing with > -
(D) is divergent by comparing with %
)

(E) Nothing can be said about them.

4. Which one of the following is conditionally convergent: (1) >~ %, (2) >0 L

(A) Both (1) and (2)
(B) Neither of them
(C) Only (1)

(D) Only (2)

(E) None of the above

5. The series Y o2 o(—1)" szr} is

(A) alternating and convergent
(B) alternating, but divergent

(C) not alternating, but convergent
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(D) not alternating, but divergent
(E) None of the above

6. Using the ratio test the series Y ;2o nr—" is

A
B

(A) convergent for all values of r
(B)
(C) convergent for |r| < 1 and divergent for |r| > 1
(D)
)

divergent for all values of r

D) convergent for |r| > 1 and divergent for |r| <1
(E) None of the above
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(This page intentionally left blank.
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Use this page to record your answers to the Multiple Choice problems.
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Problems FR1-FR5 are free response problems. Put your answers in the boxes (where
provided) and your work/explanations in the space below the problem.

e Read and follow the instructions for every problem.

e Show all of your work for purposes of partial credit. Full credit may not be
given for an answer alone.

e Justify your answers. Full sentences are not necessary but English words
help. When in doubt, do as much you think is necessary to demonstrate that
you understand the problem, keeping in mind that your grader will be necessarily
skeptical.

FR1 (3 points). Evaluate the iterated integral fol fol Ty x? + y? dx dy.
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FR2 (12 points). Let R be the region under the surface z = 1 + 2232 and above the region
enclosed by z = 32 and « = 4 and let S be the region bounded by the coordinate planes and
the plane 3z + 2y + z = 6.

(a) Express the volume of R as a definite integral (do not evaluate it) [ [--- dy dx.

(b) Express the volume of R as a definite integral (do not evaluate it) [ [--- dz dy.

(c) Express the volume of S as a definite integral (do not evaluate it) [ [--- dz dy.
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FR3 (8 points). (a) Use polar coordinates to express the volume of the region below the
parabola z = 18 — 222 — 2y and above the zy-plane as a definite integral. Do not evaluate
the integral.

(b) Convert the following definite integral into a definite integral involving polar coordinates.
Do not evaluate the integral. [ fg\/@ﬁy dx dy.

- 10 -
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FR4 (7 points). Suppose D is the region bounded by the parabolas y = z? and = = y? in
the first quadrant. A lamina with density p(x,y) = v/ occupies D. Find expressions (do not
evaluate it) for the following.

(a) The center of mass.

(b) The moment of inertia Ij.

_12-
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FR5 (8 points). Use triple integral (do not evaluate) to have an expression for the following.

(a) The volume of the solid enclosed by the paraboloids y = 22 + 22 and y = 8 — 22 — 2%

(b) The mass of the tetrahedron which is bounded by the planes z =0,y =0,z = 0,z+y+2z =
1 and has density p(z,y,2) =2 +y + .
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