Math 112 — Exam 2 e SDLETIESL S

Spring 2009 — Marian Frazier

Directions: Please answer all of the questions contained within. Make sure your answers are
clearly identified. Once you have an answer in terms of numbers only, you need not simplify
further. No books, notes, calculators, or computers are allowed on any portion of this exam. The
exam is worth 100 points. You must show all work to receive credit. Good luck!

The error bound formula from Taylor's Theorem is:
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And in case you need them to help you through any antidifferentiation:
Half-angle formulas:
sin®(x) = %{1 —cos(2x)) cos’ (x) = % (1+cos(2x))
Double-angle formulas:
sin(2x) =2sinxcosx cos(2x) =2cos’ x—1=1-2sin’ x
(Question Score Maximum
1 16
2 15
E 1
4 15
3 16
6 15
7 12
bonus +5
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' 1. Determine whether or not the improper integral converges. If it con-
verges, evaluate the integral. If it diverges, specify whether the integral
diverges to oo, —o0, or neither.
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9. Find a proper integral whose value approximates that of the given
improper integral to within 1072,
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Note: arctan(z) lies between 0 and /2 for all z > 0.
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3. The base of a solid is the region bounded by the graphs of y = 4 — z?
and y = 0. Cross-sections of the solid perpendicular to the z-axis are
squares, Find the volume of the solid.
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“ ' 4. Let V be a solid created by rotating the curve
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around the z axis over the interval [2m, oc), as shown above. Does this
solid have finite or infinite volume?
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5. a. Find the fifth-order Maclaurin polynomial for f(z) = &*.
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6. Let M, (x) be the nth-degree Macluarin polynomial for h(z) = cos (2z).

Find an integer n such that
|M,(1/2) — cos(1)| < 0.001.

Hint: You only care about the maximum possible error achieved by
M, (x) when x is in the interval I = [0,1/2]. s
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7. Let S be the region bound by the curves
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Find the volume of the solid created when S is rotated arcund the
y-axis.
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Find the centpr of mass of the solid of rotation described in Problem 7.
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