MA 114 — Calculus I
Exam 3

Fall 2010

November 16, 2010
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This is a closed book exam. No books or notes are to
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1} (8 pts) Find the length of the curve y = -?;(3: — 532 5<z<s.

fec LEﬂS\'Q\’ f ]ﬁ [+ (f".i\;-‘ dx
(@)

=y

e _\x |
S Y R L

b=
7
A.L,ig\r‘(—;{_—, (WC&){ (\r‘_——o\x
Let y= x4 (Y 19 .
dur I = AL- gl\gu u = %uy,: %(»*‘Vhi

5 g“) U 3,, b --[ ’L')M]’ [é‘({—&)}“

’;[;3” 1 E(‘h ”9) 3’(/):%‘-3

3
E L ¥s 4
/



2)

(15 pts) Calculate the following integrals.
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3) (13 pts) This problem concerns the improper integral f (——:C——
0

oV
(Compare with problem 2a.)

{a) (10 pts) In order to determine whether this integral converges, two limits must be

examined. Specify these two limits and compute each limit or show that it does not
exist.
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(b) (3 pts) Does the given improper integral converge? Give your reason.
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4) (12 pts) This problem concerns the infinite series Z ;z(lrf—n)?
{a) (6 pts) Show that the series converges

If you use the integral test, your solution
_ should verify that your choice of f(a:) satisfies the hypotheses of this test
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(b) (6 pts) One part of the remainder estimate for the integral test states that under the
hypotheses of the integral test, we have

OER,,S/OOf(:E)d;c, where R, = 5 — 8,.

Use this inequality to determine the least number of terms of the series that need to

be added to be sure that the sum is within 0.1 of the sum of the series
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5) (15 pts) In this problem f(z) is a function with values given in the following table. ,k‘

c |-1.00 -75 -501-25 0.00 .25@ 75 1.0 [@\ 150 1.75 {2.00

fla) 716779760726 1. 46 (80] 11 14 (141 1. 14 (-26.

2
(a} (5 pts) Calculate the midpoint rule estimate M; for / fz)dx.
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{(b) (5 pts) Calculate the trapezoidal rule estimate T, for / f(z)dz.
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(c) {5 pts) Calculate the Simpson’s rule estimate S, for f f(z)dx.
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6) (10 pts) Let f(z) = e*". Find the least value of n which guarantees that the midpoint
2

approximation rule for / f(z)dz is accurate to within .01.
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7) (10 pts) This problem concerns the curve defined by the parametric equations
z=23t -9, y=1t ~ 3t

/ v (a) (5 pts) Determine the coordinates of all points on the curve where the tangent line to
the curve is horizontal. (&
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(b) (5 pts) Determine all values of ¢ where the curve is concave upward and determine all
values of ¢t where the curve is concave downward.
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8) (10 pts) It can be verified {but don't do it) that
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9) (8 pts) Calculate the partial fraction expansion for the function f(z) = iz
5 Determine the values of any constants you introduce.
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10) (9 pts} Calculate the integral / —dz.
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