Math 2300 Midterm 2 March 9, 2015

1. (4 points) Which of the following integrals gives the arc length of the function f(x) =

3cos(z) from z = 0 to x = /47 You do not need to show any work for this problem.

@ [ T TR © [ T d
/(_]5) /07/4 \/1+ 9sin’*(x) dx (D) /Oﬁ/b1 \/1—9sin*(z) dzx

2. (4 points) Which of the following integrals gives the average value of the function g(z) =
zIn(z) between x = 1 and z = 10?7 You do not need to show any work for this problem.
-
10 10
5 1
(A) / z” In(z) dz (C) / slnlp) dx Z
1 1

9
(B)/; x—h;éﬂdx ‘ (D)/1 zln(z) dz

3. Consider the region bounded by the z-axis, the y-axis, the line x = 5, and the curve
Yy =z =

(a) (4 points) Which of the following expressions gives the z-coordinate of the center

of mass of the region? You do not need to show any work for this problem.

5 5 o
re " dx z%e™* dx
(A) fosf (®) fos—_
&= do | me%dn |
f05 222 dy D) f05 xe * dx
Jo 2ze= dx S 222 dz

(b) (4 points) Which of the following expressions gives the y-coordinate of the center

of mass of the region? You do not need to show any work for this problem.

f05 xe 2 dx

f05 xe=e dx

f: x?e™% dx

5 fos z2e™® dx
f05 xe~® dx 2 f05 xe~T dzx
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4. (10 points) The solid pictured below shows a tank filled with water. Set up an inte-
gral that represents the work required to pump all of the water out of the the top of
the tank. Use p for density of water and ¢ for the acceleration due to gravity. Show
any work that you use to arrive at your answer. You do not need to evaluate the integral.

5 meters

4 meters
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5. Determine if each of the following series converges conditionally, converges abso-
lutely, or diverges. Recall that a series is conditionally convergent if it converges, but
does not converge absolutely. Show all your work and carefully and fully justify your

reasoning, including naming the convergence test(s) you are using.
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Ratio Test
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6. (10 points) Determine if the following series converges or diverges. Show all your work
a:nd care fully justify your reasoning. If the series converges, give the value of i ts sum.
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7. (10 points) The infinite series

sor
e
n=1
converges to some real number s. We want to estimate s by computing the partial sum
1 (=)™

1
_5_;_16_..._;_ —

k> 4
k=1

How many terms must the partial sum contain if we want to guarantee that the error is

less than or equal to .0001 = 107*7 2 1_(

PMMQ/%( Sum  must CoutAI
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8. (24 points) For each of the following series, determine if it converges absolutely, con-
verges conditionally or diverges. Recall that a series is conditionally convergent if it

converges, but does not converge absolutely. You do not need to show any of your work.
>
(_ 1)71
a [2 AR . S
(2) ; Inn

(A) converges absolutely (C) diverges

( (B) converges conditionally ]
(-

o 2()

(A) converges absolutely (C) diverges

(B) converges conditionally

Mges absolutely ] (C) diverges

(B) converges conditionally

x
Z a:rctan n‘

m=1

(A) converges absolutely (C) diverges
(B) converges conditionally
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(A) converges absolutely
(

B) converges conditionally

o>

(f) Z cos(mn)

=1

(A) converges absolutely
(B) converges conditionally

0>

=l

(A) converges absolutely L

" (B) converges conditionally

() i v/5n + n3
2n2 4+ 3

n=1

(A) converges absolutely

(B) converges conditionally

(C) diverges

(C) diverges
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9. (10 points) Select the best method for determining whether the following series converge

or diverge. You do not need to show any of your work.

10
() 2 nin(n)

(A) alternating series test (C) integral test!
(B) divergence test (D) ratio test
3211—1
b 2
(b) Z (2n +1)!
(A) p-series (C) geometric series

(B) divergence test ( (D) ratio test |

© ¥ =

(A) alternating series test (C) ratio test
(B) divergence test f (D) limit comparison test

@Y (-1)"V2n2 +3

n—3

(A) alternating series test (C) integral test

["(B) divergence test (D) ratio test

() Yo

(A) alternating series test (C) p-series
(B) divergence test (D) ratio test
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